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VIA FEDERAL EXPRESS

Mr. James E. Kennedy, Sr.
Low-Level Waste & Decommissioning Projects Branch

INuclear Regulatory Commission
i1545 Rockville Pike j
Mail Stop T7F27

'

Rockville,MD 20852

Re: Requested Documents
|

Dear Jim. i

i

l

Enclosed, as you requested, are six copies of the Memorandum of Understanding of
Settlement ("MOU") and supporting materials setting forth the court-approved settlemen' in the ;

'

Cambridge, Ohio " toxic tort" case, A//en Strawsbure v. Metallure Inc. et al. (consolidae i with
Sue Ann Malernee v. Cabot t''orp.). The enclosures are as follows: i

1. The Court Order, dated December 30,1996, in which the Court approved the
MOU;

2. The Magistrate Judge's Report and Recommendation to the Court (dated
December 5,1996) recommending that the Court approve the MOU;

3. I he Court Order, dated December 6,1996, adding Sue Ann and Edward Malernee
as additional class representatives; and

4. A bound set of documents including the MOU (the second document in the set)
and the memorandum in support of approval of the MOU.
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I hope you will find these materials helpful. Please give me a call ifI can be of further
~

,

assistance.

Sincerely yours, . ,

~

r t <~;,.,

Nancy N. Young

|

Enclosures
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FILED~

KEMETH J. MURPHYi

CLERK. .; ::

IN THE UNITED STATES DISTRICT COURT 96 DEC -6 AM 10: 06* . ' . ' FOR THE SOUTRERN DISTRICT OF OEIO
EASTERN DIVISION

U.S. Di5!aicT COURT i. . p6 y;
.

J
SOUTHE:iH DiST. OHIO!,, EAST. DIV. COLUMBUS

!

ALLEM STRAW 8 BURG, et cl., '

Plaintiffs, ;

|

vs. Civil Action 2:94-C7-1069 ,

Judge Smith l

Magistrate Judge King )
METALLURGIC, INC., et al., i

Defendants,

and

SUE ANN MALERNEE, et al.,

Plaintiffs,

vs. Civil Action 2:95-CV-248
Judge Smith

,
Magistrate Judge Fdng

CABOT CORPORATION, et al.,

Defendants.

ORDER |

.

This matter is before the Court en the December 4, 1996

motion of Sue Ann and Edward Malernee to appoint them as additional

representatives of the class of plaintiffs certified in this matter

and to determine that they may participate in the distribution of

funds provided for class representatives in the Memorandum of

Understanding, Exhibit 1, attached to Motion for Preliminarv

Accroval of Class Action Settlement and for Class Certification for

Settlement Purcoses (June 14, 1996) ("MOU"). At the fairness

hearing held on December 4, 1996, it was apparent that there is no



_ . . . . . -

Ys .

:

objection to the motion. Moreover, counsel for defendant Cyprus
|

I Foote indicated that it would increase the funds provided fer class

representatives to reflect the addition of the Malernees so as not

to dilute the amount to which the remaining class representatives

are entitled.
_

The December 4, 1996 motion is GRANTED. Sue Ann and
|

| Edward Malernes are added as class representatives of the class of

| plaintiffs in this matter and may participate in the distribution

of the fund provided for class representatives in the MOU, as

increased by defendant upon the grant of this motion.

)
i l

( .

Norah Cahn King
,

United Stat s Magistrate Judge'

_

|
|

|

2
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' * *
ALLAN STRAWSidURG, et al.,

Plaintiffs,

vs. Civil Action 2294-c7-1989
Judge Smith
Magistrate Judge King

METALLURG, INC., et al.,
Defendants,

and
,

.

SUE ANN MALERNEE, et al., -

Plaintiffs,

* .

vs. Civil Action 2:95-c7-248
Judge saith
Magistrate Judge King

CABOT CORPORATION, et al.,
Defendants.

REPORT AND RECOywrMDATION

These consolidated actions seek relief arising frca the

presence of allegedly radicactive slag material en residential

properties located in Guernsey Ocunty, Chic. Plaintiffs allege

that Cyprus Foota Minerals company, the only remaining defendant in

this ca,se , is respensible for the alleged radioactive j

eentaminat:.cn. Cn September 24, 1996, this Cour: granted

,

1
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'
|

provisional certification of a class of plaintiffs for settlement

purposes, pursuant to Fed. R. Civ. P. 23 (b) (1) and 23 (b) (2) , and |

|
granted preliminary approval of the proposed settlement. This '

Court also approved the proposed notice of settlement to the class. ]

This matter is now before the Court for final approval of this
!.

class action settlement. The matter was referred to the |
|

undersigned, 28 U.S.C. 5636 (b) (1) (B) , c1per (December 3,1996), and

a formal f airness hearing was held, pursuant to Fed. R. Civ. P.
;

23(e), on December 4, 1996.

I

^

The proposed settlement is contained in the Memorandum of '.
Understanding ("MCU") filed by the parties on June 14, 1996.

Exhibio 1, attached to Motien fer Preliminarv Ancroval of Clama

Action Settlemert and for Class Certification for Sattlement

Purcosas.

A

The mandatory non-opt out class defined in the proposed

settle: enc relates te more than one hundred (100) residential

properties and is composed of four mutually exclusive subclasses of

persons who own er reside in residential property containing the

slag, whether or not subsequently removed, generated from

production operations of Foote Mineral Company and its predecessors

prior to May 13, 1987 at the Byesville. Ohio plant. The presence

so some point of the slag on the class prcperties presents issues

of both fact and law common Oc the cla,ss. Moreover, it is

2

.

- _________m _ _ _ . _
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undisputed that each of the representative plaintiffs is a member

of one of the subclasses described in the MOU. Finally, the record
,

in this action bears witness to the fact that both the

representative plaintiffs and their counsel have vigorously

represented the interests of the class. The prerequisith to class

j certification. T.R.Civ.P. 23 (a) (1) (4), have therefore been-

:

l satisfied. Egg Senter v. General Motors cern., 532 F.2d 511, 523

(6th Cir. 1977), cert. denied 429 U.S. 870 (1978).
!
4 The proposed settlement also centemplates certification of the
i

| class of plaintiffs under the provisions of F.R.Civ.P. 23 (b) (1)(A)
'

i

j and 23 (b) (2) . As will be more thoroughly addressed infr.a , the
A

.

j primary feature of the proposed settlement agreement is injunctive
^

.

i relief in the form of evaluation and remediation or purchase of the

1
' affected properties. Although the proposed settlement agreement

also contemplates menetary relief to the members of the plaintiff

i class, that relief may properly be characterized as incidental to
1

| the primary injunctive relief. Because the common claim of the

; plaintif f class is subject to a single injunctive remedy, then,

| certification of the plaintiff class under T.R.Civ.P. 23(b)(2) is
!

j appropriate. Egg senter v. General Meters core., AB IR, 532 F.2d

at 525. Morecver, because the prosecution of separate actions would

impose on defendant an unreasonable risk of inconsistent results
' and conflicting standards of conduct, certification of the
i

{ plaintiff class under F.R.Civ.p. 23 (b) (1) ( A) is likewise

appropriate. Egg Bendectin Freds. Liab. Litic., 749 F.2d 300, 305

'6th Cir. 1984).
,

,

i

,

,
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B

A total of $850,000.00 has been set aside by defendant to fund

t.he settlement. The settlement agreement sets forth the injunctive

relief to which the members of the subclassee are entitled and to

which the defendant has agreed to be bound. Subclass 1 is entitled

to receive one lump sus payment of $40,000 from the fund, and the

defendant "shall purchase and/or remediate the identified

properties in Subclass 1," (]iqq at 112). Similar terms apply to

subclass 2, except thr.t the merpers of this sunclass are te receive

a lump sum payment of $20,000. The agreement. prevides that the

*

purchase option shall be at the defendant's sole discretion, after .

j consultation with the individual property cwner. Remediation is to |

| consist of the excavation and removal of slag. There are explicit !

~

j provisions regirding the time period for purchase or remediation of
I

| the property, as well as appeal, in the event of disagreement, to
i

an implementation master or trustee appointed by the Court'

j consistant with Paragraph 9 ( the MOU. (M. at 112-13).
;

i The properties of members of Subclass 3 are to undergo raden
i

testing. If the results of a raden test exceeds 4 pCi/1, the

property owner will be entitled to radon mitigation at the

|
defendant's expense. (H. at 114). Owners of properties in

! Subclass 3 are to receive a payment of S'.5,000 from the fund or 10%
1

; of the appraised value of the property. (I.d. ) .

Members of Subclass 4 are to have their properties evaluated

pursuant to explicit terms contained in 5U , and are entitled to a
j
;

i

i
s

_, - . _ - __
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I

payment of $5,000 from the fund. (H. at 113). Defendant also<

-i

j agrees to pay a lump sum amount to the Court-appointed class

representatives from the established fund (3 . at 120).'

The MOU contemplates the release of all claims of members of

{ the plaintiff class against the defendant, except unknown future

j indiv:. dual claims for latent physical injuries "that have not
,

i

| manifested themselves up to the effective date of the Settlement."
|
;

(11. at 16). '

Tinally, the defendant has agreed to pay the reasonable

i attorney and expert fees and expenses of lead class counsel that

have been approved as fair and reasonable by the Court. (M. at

; 121).2 In this regard, lead class counsel and defense counsel *

.

stipulated, at the fairness hearing, that lead class counsel's

request for atterney and expert fees and expenses in the amount of
~

$750,000.00 is fair e,nd reasonable, subject only to further

itemization by lead class counsel, and subject further to the
,
4

{ $200,000.00 limitation on expert fees contained in Paragraph 21 cf

: the MOU.

On December 4, 1996, associate class counsel filed a motion to

approve payment of attorney fees and litigation costs in the amount

of 5485,990.25. While defense counsel conceded at the fairness

lay separate order and without objection, the Court has
granted the motion of Sue Ann and Edward Malernee to be designated
as additional class representatives. Defendant Cypress Foote has
agreed to increase this portion of the fund to r;;flect the addition
of two class representatives and se as not t: dilute the portion of
the fund to which the other class representatives are entitled.

I is agreed that no portion of the SG50,000.00 settlementI

fund will be used for payr.ent of these expenses.

5
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hearing that associate class counsel is entitled to some payment, ii

i .no agreement has been reached regarding the reasonableness of the
:

amounts sought by associate class counsel. IT IS MERESY ORDERED

that defendant may have until December 13, 1996 to file a

| memorandum centra the motion to approve payment of attorney fees
i

and litigation costs filed by associate class counsel, and IT IS;

!
'

FURTHER ORDERID that asacciata class counsel may have until

| December 17, 1996 to reply in support of the motion.

f II

Notice of this proposed class action settlement was props 41;r
i

j made. That not:ce explicitly required that objections were ''a si

! filed with the court no later than November 24, 1996. No objef ,c. ) '. |
!

1 was filed by that date and, indeed, no member of the class has'

:

i raised any objection whatsoever to.the proposed settlement. 3

Cn Novedbier 25, 1996, a document captioned Notica of Tntant to
]
; Annaar at Fairness Hearine on December 2. 1996 (sic] was filed by
i

one Michael Bruce Gardner "on behalf of the public, in the public
i

i interest and in the interest of promoting public confidence in the

Mr. Gardner, who is an"integrity of the legal system . . . .

; attorney and who was present at the fairness hearing on December 4,
.

acknowledged that he does not represt>nt any named plaintiff| 1996,

i
,

4

3Cn October 9, 1996, a number cf persons, including Sue Ann
,

}
and Edward Malernee, filed Chiections to Class Notice and Class
Notice Precadura. At the f airness hearing held on December 4,

j
; 1996, their counsel. Steven D. Bell, expressly withdrew any
2 objection previously raised by him en behalf of these persons and
)

indicated that he was aware of no objection to the terms of the
( proposed settlement by any member of the plaintiff class.
i

6
,

,

;

.. ,.
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or member cf the plaintiff class; ' he nevertheless expressed his
;
' inter. tion to object to certain pcrtions of the proposed settlement.

I Because Mr. Gardner is not a member cf the class of plaintiffs and

does not represent any named party or class member, Mr. Gardner

cannot be heard in this matter. Moreover, Mr. Gardner has never

actually filed an objection to any portion of the propcsed

settlement. In any event, his notice of intent to appear at the

even if construed as an cbjection -- wasfairness hearing --

unti=ely.

J

II:

This Cour =ust now determine whether the agreement is fair, .

adequate and raasonable. Egg Baily v. Great Lakes cannina, Tne.,

908 F.2d 38, 42 (6th Cir. 1990); United States v. Jones & Lauchlin

Steel Core . , 504 F.2d 348, 351 (6th Cir. 1986). The agreement may

2 not be the result of fraud er collusion between the parties. Egg

Chio Public Interest Camcaion v. Fisher Feeds, 546 F.Supp. 1 (N.D.

Ohio 1982). Approval of a propcstd class action settlement falls

within the discretion of the Court. Id.-

Various factors shculd be considered by the Court in

evaluating a preposed class action settlement, including balancing
,

the likelihood of plaintiffs' ultimate success against the amount

and form of relief offered in the settlement: the expense,

complexity and duration of the litigat;en: the judgment of

'Apparencly, Mr. Gardner was fermerly associated with steven
D. Scll, who continues to represent certain members of the
plaintiff class, including Sue Ann and Edward Malernee.

7

j
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|

experienced trial counsel; any objections by class members; and the
:

public inter * st in the settleMnt. Brensen v. Bd . o f Mue. of city'

f Scheel Dist . of city of cineinnati, 604 F.Supp. 68, 73 (5.D. Chio

1984); Williams v. vukevich, 720 F.2d 909, 922 (6th Cir. 1945).

Applying these factors to the proposed settlement presently-

i before it, this Court concludes that the proposed settlement is
:

reasonable, fair and adequate. The terms of the proposed'

| settlement results from extensive community and scientific

j investigation into the alleged radi= active contamination, and

reflects careful consideration by all sides. The comprehensive

! nature of the relief effered is extremely favorable te plaintiffs

! and the members of the plaintiff class. Morecver, the relief .

- available under the proposed se lement in relation to radon

remediation in all likelihood would not have been a remedy to which

~

plaintiffs would have been entitled had this action proceeded to

trial.3 Finally, althoup, the preposed settlement contemplates a i

release of most claims by the members of the plaintiff class

against defendant, tha proposed settlement dcas not contemplate the |

release of "any currently unkncwn future individual claims for

compensatery damages for latent physical injuries proximately

caused by the slag . . that have not manifested themselves up to.

the effective date of the Settlenent." (119J', at 16) .

Consideration of the possible expense, duration, and

S.ead class c:unsel conceded at the fairness hearing thatt
establishing at trial a legally sign.tficant :orrelation between the
radicactive slag and the presence of radon in certain properties
would have been difficult if net impossible.

8
>

N L
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1

' complexity of this litigation also weighs in favor of the proposed
4

settlement. Defendant remains firm in its position that the slag'

! |

presents no unreasonable risk of immediate medical damage or other It

i herit the proposed settlement relieves that plaintiff class of the
1

4

not insubstantial burden of proving otherwise. The judgment in.

I favor of the proposed settlement on the part of the experienced

trial counsel on both sides of this action also leads this court to
i

j conclude that settlement is appropriate. Likewise important is the

fact that no objections to the proposed settlement have been filed ;

|

by any named plaintiff or class member. Finally, the propcsed j

settlement, which will avoid protracted litigatio- while at the
"

same tine previde a ccuprehensive remedy te the plaintiff class, -

i

serves well the interests of the citizens of Guernsey county and I
i

the residents of eastern Chio.
'

This court therefore concludes that the propcssd settlement

agreement is reascnable, fair and adequate and that this action

should be compromised pursuant to the terms of said agreement.
!

It is therefore REccMMENDED that final approval of the class

action settlement, as reflected in the parties' Memorandum of

Understanding of Settlement, be GRANTED. It is SPECIFIcALLY

RNCOMMENDED that a mandatory, non-opt out class of plaintiffs

censisting of all persons who own or reside in residential property

centaining slag (whether or not subsequently removed) generated

fren production cperations of Tcote Mineral 'Cempany and its

predecessors prior tc May 13, 1987, at the plant currently owned by

9
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ShieldAlloy Metallurgical Corporation located in Byssville, Ohio,

be cartified under F.R.Civ.P. 23 (b) (1) (A) and 23 (b) (2) . It is also

SPECIFICALLY RECOMMENDED that, in the event that the ccurt adopts

this Report and Roccamandaticn, the Court appoint in the order

approving the preposed settlement an implementation master as

contemplated by Paragraph 9 of the parties' Memorandum of

Understanding.

If any party seeks review by the Districe Judge of this Rans23

and Recemmendatien, that party may, within tan (10) days, file and

) serve on all parties chjecticns to the Recer and Recemmendation,

j specifically dess.gnating this Recert and Reccmmendation, and the

part thereof in questien, as well as the basis for objection ".4

thereto. 28 U.S.C. 9 63 6 (b) (1) .

| The parties are speci.fically advised that failure to object to

the Recert and'Recceendatien will result in a waiver of the right

to 41 E2YJ2 review by the District Judge and of the right to appeal

the decision of the Cistrict Court adopting the Emport and

Recommendation. Egg Themas v. Arn, 474 U.S. 140 (1985) ; Smith v.

Detroit Federatien ef Teachers, i_ocal 231. etc. , 829 F.2d 1370 (6thi

|
8

Cir. 1987): Harris v. City of Akron, 20 F.3d 1396 (6th Cir.1994) . .

I,

k

1

,

4

Nora!V MbCann King
; United Statesi Magistrata Judge

10
'
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, , IN TEE UNITED STATES DISTRICT COURT '

FOR TEE SOUTIERN DISTRICT OF CEIQ
, EASTERN DIVISION '' "~C 3 [4 ;' j'': . "

.

!

. . , . . . . . . . . ...

,'| +.- . . d jI-

. . .. 0,
, . .

ALLEN STRAW 88URG, et al., * ($ [. i., |, t.. '..JM3' S: J
i

Plaintiffs,

,

vs. Civil Action 2:94-CV-1069
! Judge Smith
i Magistrata Judge King
|

NETALLURGIC, INC., et al.,
,

Defendants,

) and

i
.

SUE ANN MALERNEE, et al.,
.

-

I
Plaintiffs,

vs. Civil Action 2:95-C7-240
Judge saith l
Magistrata Judge King

CABOT CORPORATION, et al.,

Defendants.
1

93E11

On December 5, 1996, the United States Magistrate Judge

issued a ReDort and Recommendatien recommending that the Court

grant final appreval of the proposed class action settlement as

reflected in the parties' Memorandum of Understanding of Settlement

(Exhibit 1, attached to Motion for Preliminarv Annreval of claan

Action Settlement and for class Certification fer Settlement

Purcoses) (hereinafter "MOU"). It was specifically recommended ,

I
that the Court certify under F.R. Civ. P. 23 (b) (1) (A) and 23(b) (2) |

|

a randatory, non-opt out class of plaintiffs consisting of all

|

0t

)
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paracna who own or renido in rooidsntial pecperty containing slag-

.; (whether or not subsequently removed) generated from production
]
j operations of Foote Mineral Company and its predecessors prior to
s

May 13, 1987, at the plant currently owned by ShieldAlloy;

Metallurgical Corporation located in Byesville, Ohio. Finally, it
4

was specifically recommended that the Court appoint an I

implementation master as contemplated by Paragraph 9 of the
7

.

parties # MoU.
,

|

I I
i
'

On November 25, 1996, one Michael Bruce Gardner filed a
;

| document captioned Notice of Intant to Ancaar at Fairnana Maarina
. 1

I I,
on December 2, 1996 [ sic]. Although Mr. Gardner was apparently I

i

present at the fairness hearing and expressed an intention to4

. i

| address the terms of the proposed settlement, he was not permitted
j re do so:

Because Mr. Gardner is not a member of the
; class of plaintiffs and does not represent any
i named party or class member, Mr. Gardner

cannot be heard in this matter. Moreover, Mr.
Gardner has never actually filed an objection,

; to any portion of the proposed settlement. In ;
! any event, his notice of intent to appear at !

the fairness hearing -- even if construed as,

) an objection -- was untimely.
1

; Report and Recommendation, at 7. However, although he made no
1

mention of it at the fairness hearing, Mr. Gardner had also filed
,

i
with the office of the Clerk immediately prior to the fairness

i hearing a written argunent. "on behalf af absent and unidentified

[ nembers of the provisionally-certified settlement class, tendered
!

i

i 2
i

$

i

4
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. ct the fairn co hearing on Dicemb0r 4, 1996." In thtt dtcument,

Mr. Gardner acknowledges that he represents no named plaintiff or

"any specific class memoer." Arcument. on Behalf of Ahmt and
i

Unidentified Members of the Provisionally-cartified satt1===nt

! Class at 1 (December 4, 1996). Instead, Mr. Gardnar..,

contends that he represents "those who, ... will be bound by the
,

| court's judgment in this matter but, who will not have received any

consideration." E at 2.
i

Finally, Mr. Gardener filed objections to the Reoort and4

| Recommendation. Objection to Recort and Racemmandation filed

Decarber 5. 1996 (December 16, 1996). Although he acknowledges
!

that he does not represent any named plaintiff or member of .

plaintiff class, Mr. Gardner argues that, because of his former,

association with Ulmer & Berne, counsel for the named plaintiffs in:

j sue Ann Malernae v. Cabot Coro., C-2-9!!-248, he continues to have

professional obligations to those named clients and to a class of

persons represented by those clients.' Mr. Gardner appears to take
i

the position that, despite the f act that he is no longer associatede

;

with Ulmer & Barne, he may continue to reprtsent th6 named
#

plaintiffs in Malernee v. cabet corn and cet . din absent class
!

members:

These clients did not terminate the attorney-
client relationship with the undersigned --

t the undersignnd's former employer terminated
its relationship with the undersigned ... .

No one has been finally adjudicated to
represent the absent class nenbers. No one

'No class has ever been certified in Malernee v. Cabot Core.
9

4
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h3o bocn finally cdjudient:d nst to rcpresent |'

the absent class members. This is not a well-
'

settled area of the law. Moreover, whether )i the undersigned actually represents anyone, is
largely academic and irrelevant to the ;

} fairness of -the preposed class action !

i settlement.
:

Obiection to Recort and Recommendation filed Dec==%r 5. 1996, at

13-14. Although the Court concludes that Mr. Gardner has no;

standing te register objections to either the proposed settlement
;

i

| or the Report and RecommendatioD, the Court will nevertheless

consider his arguments. |

Mr. Gardner contends, first, that the injunctive relief

contemplated by the proposed settlement fails for lack of adequate,

;

consideration because it contemplates only such identification,
!

'evaluation and remediation of properties that Cypress Foote would

in any event be required to perform under its existing legal;

;

obligations. Even if Mr. Gardner's objection in this regard is e

credited, the argument wholly fails to consider the MOU as it

relates to the presence of radon in certain class properties. As ,

i the Report and Recommendation states, i
| t

: The relief available under the proposed |
. settlement in relation to radon remediation in
| all likelihood would not have been a remedy to
1 which plaintiffs would have been entitled had

this action preceeded to trial.'

,

; Reecrt and Recommendation at 8. The Reecrt and Recommandation also
|

<
'

reflected lead class counsel's concession at the fairness hearing '

.

| that " establishing at trial a legally significant correlation
t

! between the radioactive slag and the presence of radon in certain |
|

propertiss would have been difficult if not i=possible." & at |
'

|

) 4

1
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'

an5. The injunctivo rolict contemplctcd by the MOU is, in the
: -

| Court's estimation, both substantial and supported by legal
'

consideration.
i-

Mr. Gardner also objects to that portion of the MOU that

provides that, if the number of class properties increases by 10
4

percent or more above the number of properties identified in the

MOU, then the defendant, in its sole discretion, may terminate the ;

settlement. 3.31 MOU, 13A. Because there is no indication that
: this provision of the MOU has been invoked, the Court will not
!

j decline to grant final approval of the settlement on this basis.

Mr. Gardner also argues that persons who either own or

reside on contaminated property, but who have not been identified ',

.

4

prior to final approval of the settlement agreement, will be,

<

; prejudicei by the proposed settler.ent because the MOU contemplates

a release of claims by all members of the class, even those not -
,

: presently identified. Significantly, Mr. Gardener has presented
'

nothing more than a theoretical possibility that any such person
exists. The parties and counsel in this litigation have persuaded

s

: the Court that actual notice has been given directly to all members

of the class actually identified, and that publicity to the general
'e I

populace in and around Guernsey County, Ohio, regarding the
,

'

litigation and the proposed settlement has been intense. Rather
,
'

; than present to the Court any reason to conclude that any such
persen or persons exist, Mr. Gardener merely asks:

'

What would be so onerous to the subsidiary of
a billion-dollar ccmpany to provide for the

; same amount, degree and type of compensation,
! to the unidentified class members, whose

5

|

a

J

i
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claims surface over the next thirty years or
whatever period determined by the court. The
funds used for those potential claimants,
could be centrolled by the same trustee as now
provided for, and would revert to Cypress
Foots to the extent they are not used to pay
claims of the new unidentified class members.

Arcument, on Behalf of Absent _ and Unidentified Members of the

Prov isiona l1v-Certified Settlement class at S. To require.,

Cypress Foots to subject itself to indeterminate liability over the

course of "the next 30 years or whatever period determined by the

court" is unreasonable, particularly in light of the fact that it
does not appear, either from the information provided by counsel in

these cases or by Mr. Gardner hi=self, that there exists any such
*

.person who could actually benefit from such a provision.
. Mr. Gardner also refers to the fact that not all sites

that may fall within the class definition have yet been surveyed or
evaluated. Arcurent, on Behalf of Absent and Unidentified Members

of the Provisional 1v-certified Settlement class at 3. The. . . _ ,

fact that certain sites identified as being potentially

contaminated had not, as of March 1996, been evaluated is
irrelevant to whether or not vigorous attempts to identify all
mer.bers of the class have been made and actual notice given to all
such persons. Indeed 117 cf the MOU anticipates further

evaluation. In short, the Court concludes that Mr. Gardner's

actual cb]ect:ons to the preposed settletent and to the Renort and

Recommendation are 9ithcut merit.

The Ocurt has carefully considered Mr. Gardner's

rema.'.ning objections to the Reecrt and Reec=nor.dation and find them

6



.-.,

to be without merit.2

II

The Court has also received a letter dated December 9,
1996 from Joseph R. and Martha A. Seresun. Apparently, Mr.

Seresun was a contracter in past years who hauled the radioactive
slag. The Seresun letter expresses some concern because the

proposed settlement does not relieve Mr. Seresun of all potential
liability. The fact that the proposed settlement dcas not resolve
every potential claim against every potential defendant in

connection with radioactive slag does not militate against final
approval of the proposed settlement. The Seresuns also appear to .

claim membership in the plaintiff class. Although the record is
.

not clear in this regard, all counsel agree that, if the seresuns

can establish either ownership of or residency in qualifying
property, they will be afforded the remedies contemplated by the
MOU.

Dha other cbjections made by Mr. Gardner merit little
discussion. The Report and Recommendation did consider the
nucerasity requirement for class action certification under F.R.
Civ. P. 2 3 (a) (1) . The Report and Recommendation noted, on pages 2
and 3, that the proposed class consists of owners or ' residents of
more than 100 residential properties. Certainly, as the Reecrt and
Pecermendation noted, this satisfies the numercsity requirement of
F.R. Civ. P. 23 (b) (1) . Mr. Cardner also appears to argue that
there should be certified a separate subclass of plaintiffs
censisting of unidentified persons; because there is no
representative plaintif f for this subclass, Mr. Cardner contends,
the Court should reject the Reeert and Recermendatien. This
argument is specious.

7
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m
Finally, the Court has carefully considered the M

and Recommendation, but notes one error. The Renort and

|Recemmendation erred in referring to the request for attorney's I

fees. and expenses submitted by lead class counsel. The parties

actually stipulated at the fairness hearing that lead counsel's

request for attorney's fees in the amount of $750,000.00 is fair

and reasonable and that defendant has agreed te pay an additional

$200,000.00 in expert fees and costs, with the latter figure
subject to defendant's review to ensure that such fees and costs

are reasonable.

With that moditication, the Court ADOPTS and AFFIRMS the
,

Reeert and Reecenandation. The parties' Manorandum J
Understandino of Settlement is approved. Moreover, the Court

hereby CERTIFIES under F.R. Civ. P. 23 (b) (1) ( A) , 23 (b) (2) a class

of plaintiffs consisting cf all persons who own or resida in

residential property containing slag (whether or not subsequently |
.

i

removed) generated from productien operations of Foote Mineral
|

Company and its predecessors prior to May 13, 1987, at the plant I

currently owned by ShieldAlloy Metallurgical corporation located in
Byesville, Ohio. Moreover, the Court hereby APPOINTS Keith W.

:

Schneider, Esq., of Maguire & Schneider, 580 South High Street,
suite 330, Columbus, Ohio 43215, as the implementaticn master

; contemplated by Paragraph 9 of the parties' Memorandum of

Understandina of Settlement.

!
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.s...

Th3 Cicrk chnll entor FINAL JUDGMENT in these actions.;,

]

E
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, ,

b
l / f Geot$3e C. Smith, Judge
j inited States District Court
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IN THE UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF OHIO

EASTERN DIVISION

ALLAN STRANSBURG, At A1., ) CASE NO. C2-94-1069
) CONSOLIDATED WITH

Plaintiffs, ) CASE NO. C2-95-248
)
) JUDGE SMITH

v. )
*

) MAGISTRATE JUDGE KING ,

)
METALLURG, INC., 31 11., ) MOTION FOR PRELIMINARY

) APPROVAL OF CLASS ACTION
Defendants. ) SETTLEMENT AND FOR CLASS

) CERTIFICATYJ2I FOR
) SETTMMENT PURPOSES

Cyprus Foote and Legal Class Counsel, by and through

their respective attorneys, respectfully move this Honorable Court

to preliminarily approve the settlement reached between them and to
4

provisionally certify a class for settlement purposes only pursuant

to Fed. R. Civ. Pro. 23 (b) (1) (A) and 23 (b) (2) for the reasons set

forth in the Memorandum of Points and Authorities in Support of
Preliminary Approval of Class Action Settlement and Certification



).
~ _ _ _ ._ . - - - - - -

R
-

of a Class for Settlement Purposes filed herewith and incorporated
as if fully rewritten herein.

R
.

Respectfully submitted,

ALEXANDER, RAPAZZINI & GRAHAM

I 7&D M Ms#6
Richard AlexandW, Esq. (/g Mark P. Rapazzini, Esq.g M. Elizabeth Graham, Esq.
55 Market Street, Suite 1080
San Jose, California 95128I (408) 289-1776

l.E pee 7nEBokWX AUM6tM4770V',

Lead Class Counsel )

I
CLIMACO, CLIMACO, SEMINATORE,

LEFKOWITZ & GAROFOLI CO., L.P.A.
lI

A*9 M Y N h
John R. Climaco (0011456) |

Robert B. Casarona (0036715)

iI Paul D. Jesse (0058664) 4

Suite 900, The Halle Building
1228 Euclid Avenue

. Cleveland, Ohio 44115-1891
(216) 621-8484 (Telephone)
(216) 771-1632 (Telecopier)

' ~
Trial Attorney for Defendant

Cyprus Foote Minerals Company

I
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IN THE UNITED STATES DISTRICT COURT
'

SOUTHERN DISTRICT OF OHIO
EASTERN DIVISION

ALLAN STRAWSBURG, d A1., ) CASE NO. C2-94-1069
) CONSOLIDATED WITH

Plaintiffs, CASE NO. C2-95-248

) JUDGE SMITH
, v. )
| ) MAGISTRATE JUDGE KING
'

)
METALLURG, INC., d A1., ) MEMORANDUM OF POINTS AND

|I. ) AUTHORITIES IN SUPPORT OF
'

Defendants. ) PRELIMINARY APPROVAL OF
) CLASS ACTION SETTLEMENT AND
) FOR CERTIFICATION OF A
) SETTLEMENT CLASS PURSUANT
) TO FED. R. CIV. PRO. 23 (b) (1) (A)
) AND 23 (b) (2)

I

|I

I.

I
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IN THE UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF OHIO I.

EASTERN DIVISION

ALLAN STRAWSBURG, at al., ) CASE NO. C2-94-1069
) CONSOLIDATED WITH

Plaintiffs, ) CASE NO. C2-95-248,I )
l ) JUDGE SMITH
I v. )

MAGISTRATE JUDGE KING

METALLURG, INC., 31 A1., ) MEMORANDUM OF POINTS ANDg ) AUTHORITIES IN SUPPORT OF
3 Defendants. ) PRELIMINARY APPROVAL OF

) . CLASS ACTION SETTLEMENT

E
, I. INTRODUCTION: NATURE AND SCOPE OF THE PROPOSED SETTLEMENT
|

Defendant Cyprus Foote Mineral Company (" Cyprus Foote")

and the class Plaintiffs have reached a settlement. The Memorandum

of Understanding ("MOU"), attached as Exhibit 1, sets forth the

proposed final settlement between Cyprus Foote and Class Plaintiffs

of all claims asserted in the above-captioned consolidated cases

(hereinafter referred to as the " Settlement") once approved by the

Court as a fair and reasonable Settlement.

The facts underlying this case arose when the United

States Nuclear Regulatory Commission ("NRC") began an investigation

into slag that had been produced at the Shieldalloy plant in

Byesville, Ohio and allegedly used as construction fill in the

surrounding community. Cyprus Foote, which was the successor to

I
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the prior owner of the plant, took over the investigation and began

to identify and characterize slag that had potentially been used as

fill.

In the midst of that process, two class action lawsuits

were filed and consolidated, Strawsbura, et al. v. Metallure. Inc. .

et al., Case No. C2-94-1069 consolidated with Malernee, et al. v.

Cabot Corooration, Case No. C2-95-248, alleging various causes of

action, primarily seeking injunctive relief related to the slag at
issue. The lawsuits also sought monetary damages for property

diminution and emotional injuries. No physical personal injury

claims were filed in either lawsuit.

Early in the case, Lead Class Counsel and Cyprus Foote

recognized early in the case that a great deal of uncertainty

existed surrounding the allegations in the complaint without the

benefit of an extensive scientific evaluation. Thus, a

determination was made that settlement negotiations and information

sharing served the interests of all concerned, including the class

members, better than complex, arduous litigation. Indeed, the

primary beneficiary of zealous litigation would have been the

attorneys. Thus, the parties stipulated to a provisional

settlement class and began negotiations.

Cyprus Foote has maintained from the beginning that no

immediate health and safety risk existed from the slag in question.
'

The investigation, from Cyprus Foote's perspective, was to identify

any "long-term risk" associated with the slag. Lead Class Counsel,

of course, was concerned with any current risk as well as any long-

term ris. associated with the slag. Regardless, the desire for

~
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information and evaluation of the slag drove the settlement

negotiations. After approximately one year of negotiations and
investigation of the slag, the parties had sufficient information

to negotiate a fair and reasonable settlement.

| The settlement negotiations have now concluded

successfully. This Memorandum of Support is the Lead Class
i Counsel's to the consolidated class action and Cyprus Foote's joint
,I
j request for preliminary approval of: (1) the Settlement; (2) |

provisional settlement class certification; (3) the notice process

to the plaintiff class as set forth in the MOU; and (4) a schedule

for a formal fairness hearing pursuant to Fed. R. Civ. Pro. 23 (e) .
A. Factual Background

The Shieldalloy plant that is at the center of this
i

lawsuit is a ferro alloy manufacturing plant. It has operated from

| approximately 1953 to the present time. Over that time, various

alloys were produced at the plant and slag was created from alloy
|

8Cyprus Foote agrees solely for the purposes of the Settlement
and its implementation that Civil Action No. C2-94-1069,

t consolidated with Civil Action No. C2-95-248, shall proceed as
'

class actions pursuant to Federal Rules of Civil Procedure
23 (b) (1) (A) and Federal Rule of Civil Procedure 23 (b) (2) . (Exh. 1,
p. 1.) Cyprus Foota has not admitted that it has engaged in any

3 wrongful or culpable conduct or that any person has sustained any
.5 damage or loss by reason of any of the allegations made in this

| consolidated lawsuit. (Exh. 1, p. 1.) Obviously, plaintiffs
disagree and contend that they could prove the allegations in their

'I complaint. Notwithstanding, Cyprus Foote and plaintiffs have
agreed to enter this Settlement solely in order to put to rest all
controversy and avoid further expense and protracted costly

I litigation. Lcl. Nothing contained in this Motion or the MOU may
be used or construed as an admission of any kind. This memorandum
shall not be offered or received as evidence in any proceeding or

I any court or other tribunal, civil or administrative, as an
admission or concession of wrongdoing of any nature of any kind for
any purpose on the part of Cyprus Foote or as an admission or
concession of any kind by plaintiffs.

3
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production. The use, content, responsibility for, and ultimate

I disposition of the co-product slag from the plant which was
.

'

utilized off-site is the focus of this consolidated lawsuit.

The alloy process, while not uniform, over its

approximately 43 years of operation, consistently created slag as

a product of extracting metsl alloys from ores. Some of this slag

was utilized by various contractors and individuals for buildingI and construction materials, principally driveways, in and around

Guernsey County, Ohio. '

Cyprus Foote contends that the slag's principal use was

for driveway gravel, and that most of the slag leaving the site for

off-site use left between 1982 and 1987. Cyprus Foote contends

that it knows this because prior to 1982, the slag produced by the

production process was not conducive for use off-site inasmuch as

it was produced in large slag " buttons" and was not easily amenable

to crushing. Still, individuals in the community do allege that

they received slag prior to 1982 for use on their driveways or for

fill. Plaintiffs contend and certain individuals allege that they

received slag for use in and around the foundation of their homes.

Undoubtedly, some people have used pre-1982 slag for

building purposes, as plaintiffs allege. Slag is a popular

building material and Guernsey County the situs of this dispute,

has a history of slag use from a variety of plants, including:
|

Wheeling-Pittsburgh Steel Mill, 500 Main Street, Martin's Ferry,
'

Ohio; Wheeling-Pittsburgh Steel Mill (owned by Standard Slag Co., ,

|
Youngstown, Ohio and distributed in the Cambridge, Ohio area by

Carter Lumber) , Mingo Junction, Ohio; Satra Concentrates, Inc.,

4 |
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Mingo Junction, Ohio; International Mill Service, Weirton, West
Virginia; Elken Metals, Marietta, Ohio; Sharon Stone No, 2,

Marietta, Ohio; Ohio FerAlloy, Philo, Ohio; Interlake Alloy Plant,
Beverly, Ohio; and Beverly Slag Company, Beverly, Ohio. It is

Cyprus Foote's contention that most of the slag that is in use in
the community came from one of these other sources. Plaintiffs

dispute this contention. Were this case to go to trial, this would
be a hotly contested issue.

Foote Mineral Company, Cyprus Foote's predecessor, owned

the Cambridge plant until May 13, 1987. Shieldalloy Corpo1... tion

purchased the Cambridge plant from Footie Mineral Company, on
May 13, 1987. Consequently, no one who received slag from the

plant subsequent to May 13, 1987 is part of this settlement with

Cyprus Foote.

Not surprisingly, the location and characterization of

slag has required a complex and time-consuming investigation and
assessment. Cyprus Foote, under the watchful eyes of the NRC, and

Lead Class Counsel, and their technical teams, each have spent a

tremendous amount of money and' resources to evaluate the slag and

address community concerns. While the issues confronting the

lawyers in this case have been complex legally, the foundation for

this settlement is the scientific investigation and evaluation of

the slag and its potential impact on human health and the

environment.

Cyprus Foote contends that the slag at issue does not

pose a health and safety risk to residents. This is due to the

fact that low levels of radiation (in most instances below

5
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background) are at issue and the radioactive elements of concern

are held tightly in the slag. Lead Class Counsel does not agreeI
with Cyprus Foote's contention in this regard. Lead Class Counsel

asserts that contrary evidence is available and can be argued to a

jury.

B. Procedural Backaround i

On November 7,1994, a class action complaint, Strawsbura )

v. Meta 11ura. Inc. , et al. , Case No. C2-94-1069 ("Strawsbura class

1action"), was filed before this Court alleging that slag produced :
I

at the Shieldrlloy Metallurgical plant ("Shieldalloy plant")
|

_

located in Byesville, Ohio damaged the plaintiff class. Another |
'

class action, based upon virtually the same operative facts, was |

| !

filed before this Court on March 6, 1995. That action was

captioned Malernee, et al. v. Cabot Corooration, et al., Case No.

| C2-95-248 (S.D. Ohio 1995) ("Malernee class action"). Both

lawsuits inclu2 viaims for property damage, emotional distress,

fear of cancer, and both cases have sought injunctive and monetary

relief, including medical monitoring. Neither lawsuit alleges a

claim for actual physical personal injury.

Metallurg, Inc., Shieldalloy Metallurgical Corporation,
|

Cyprus Foote Mineral Company, and Foote Mineral Company, were named

(I
as defendants in the Strawsbura class action. Cabot Corporation,

' Cyprus Amax Minerals Company, Cyprus Foote Mineral Company, and

Newmont Mining Corporation were named as defendants in the Malernee

class action.

In September,1994, defendants Shieldalloy Metallurgical

Corporation ("Shieldalloy") and Metallurg, Inc. filed for Chapter

6
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11 reorganization in the United States Bankruptcy Court for the

Southern District of New York. Consequently, all litigation
-

involving defendants Shieldalloy and Metallurg are subject to the

automatic stay provided for by 11 U.S.C. 5362(a). E.g.g Preliminary

Pretrial Order, Strawsbura v. Metallure. Inc., et al., dated March
10, 1995.

Defendant Cyprus Amax Minerals Company was dismissed from

the consolidated actions for lack of personal jurisdiction. Egg

Opinion and Order, Malernee, et al. v. Cabot Corooration, et al.,
dated Sept. 20, 1995. Defendants Cabot Corporation and Newmont

Mining Corporation were voluntarily dismissed without prejudice
from the Mgtl.ernee class action.

On April 21, 1995, Cyprus Foote and Class Counsel in the

Strawsbura class action stipulated to a provisional class for

settlement purposes only pursuant to Fed. R. Civ. Pro. 23 (b) (1) (A)

and 23 (b) (2) . This Court approved that stipulation by order dated
April 21, 1995. (Exn. 2.) This enabled Cyprus Foote to negotiate

with Court-appointed Lead Class Counsel, and afforded the class
appropriate representation.

On June 19, 1995, the Strawsbura class action was

consolidated into the Malernee class action without objection by
any party or their counsel. (Exh. 3.) At that time, all

plaintiffs' counsel agreed to a stay of the litigation pending
settlement discussions.2~

E
-

2Throughout this case, Lead Class Counsel has been Alexander,
Rapazzini & Graham. That law firm filed the Strawsbura class

{ action. The Ulmer & Berne law firm filed the Malernee class
(continued...)

-
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At the last status conference before Magistrate King on
April 25, 1996, and again at the settlement conference before
Magistrate Abel on May 10, 1996, Associate Class Counsel

continually took the position that his clients have somehow been

" frozen out" of this settlement. In light of Mr. Bell's out of the

blue contention at the eleventh hour that he was somehow frozen out

of the settlement process and that he has been opposed to the

process from the beginning, some procedural history in this regard
is warranted.

The development of this class action litigation and the

parties' efforts at settlement are marred by a history of Associate

Class Counsel, Steven Bell of Ulmer & Berne, attempting to gain
I control of the plaintiff class. Ulmer & Berne has been vying for

control of the plaintiff class since the Malernee class action was

filed four months efter the initial class action was filed by Lead
Class Counsel. Ulmer & Berne's motive in this case is clearly

demonstrated by a series of maneuvers designed for the sole purpose

of disruption of the settlement process. Mr. Bell's conduct in

this case includes the filing of a baseless and frivolous

disciplinary action in Ohio against Lead Class Counsel, Richard
Alexander; the filing of an ill-conceived petition for writ of

' mandamus in the Sixth Circuit Court of Appeals against the

Honorable Judge Smith; non-cooperation on issues designed to

] 2( . . . continued)
- action. Steven Bell, Associate Class Counsel, Mark Rapazzini and

Beth Graham, Lead Class Counselors, and Robert Casarona defense
counsel for Cyprus Foote were all present at the June 19, 1995

( status conference at which a stay of the litigation pending
settlement discussions was agreed to by the parties.

~
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benefit his individual clients such as a staunch refusal to provide
property access to evaluate slag; refusal to let Lead Class Counsel

, communicate with "his clients"; and, outright refusal, despite the
requests of both the Court and the other parties, to communicate

the nature and extent of his objections to and/or demands of "his
clients."

Following the filing of his clients' class action
I complaint on March 6, 1995, Mr. Bell moved for class certification

under Rule 23, includina Rules 23 (b) (1) (A) and 23 (b) (2) . g_qg

Motion for Class Certification, Malernee, et al. v. Cabot

Corporation, et al., dated March 6, 1995.

On Friday, May 5,1995, however, after Lead Class Counsel

was stipulated to in the Strawsbura class action, Mr. Bell changed

his mind and indicated to the Court in a telephonic, stetus
conference that a Rule 23 (b) (2) class would prejudice Shis

clients." During that conference, Cyprus Foote made clear that it

was concerned with having to respond to lawyers purporting to

represent parties that were already represented by Lead Class

Counsel. Such work is not only duplicative and costly, but may be
inconsistent with the Lead Class Counsel designation and the
negotiation process underway. Magistrate Judge Abel indicated that

those issues should be presented and argued after the two lawsuits

were consolidated. Interestingly, Magistrate Judge Abel noted in
"

his Discovery Conference order at that time, "Although the proposed

class should not be burdened with unnecessary attorney's fees, the

fundamental issue of whether the case should proceed as a Rule

23 (b) (2) or Rule 23 (b) (3) class needs to be resolved promptly. "
~

9
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133 Discovery Conference Order, Malernee, et al. v. Cabot

Corocration, et al., dated May 5, 1995.
_

Instead of waiting for the cases' consolidation to
-

address this issue as suggested by Magistrate Abel, the following
Monday, on May 8, 1995, Mr. Bell filed a Writ of Mandamus against

Honorable Judge Smith in the Sixth circuit court of Appeals seeking

to direct this Court to vacate its order conditionally certifying
a settlement class. On June 2, 1995, the Writ of Mandamus was

denied. (Exh. 4.)

Twelve days later, on Wednesda), June 14, 1995, Mr. Bell

once again reversed directions, and this time he represented to the

Court during its status conference that he was amenable to the

settlement process already underway. Mr. Bell agreed and

consented, without interposina any ob-lections , that the two class

action lawsuits should be consolideted for all eurooses, and that
the parties should negotiate the terms of a settlement and submit

a notice to the plaintiff class by no later than June 26, 1995.
(Exh. 3.)

Indeed, Associate Class Counsel stated, "[P)laintiffs'
believe that all of their energies should now be directed towards

the negotiation of a settlement of this matter within the shortest

possible time. (Exh. 5.) He further stated that, "the devotion of

further resources to the litigation of this action is inconsistent

I. with the agreement of.[ plaintiffs' counsel) to attempt to conclude

10
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a negotiated settlement." (Exh. 5.)3 Associate Class Counsel was
obviously aware that the provisional settlement class was a
mandatory non-opt out class when he stated his clients' position.

Subsequently, on Monday, July 10, 1995, the parties filed

a court-ordered and approved Notice of Class Action and Appointment

of Class Counsel for Settlement Negotiations with Cyprus Foote
Mineral Company. (Exh. 6.) This document notified the class
members, among other things:

1. that the two lawsuits were consolidated;
2. that the Alexander Law Firm was designated as Lead

I Class Counsel and Ulmer & Berne was designated as
Associate class Counsel, although class members
were free to retain and pay for counsel of their
choice;

3. of the nature and scope of the mandatory settlement
class;

4. that the parties would attempt to negotiate a
settlement; and

5. that settlement expenses must be approved by the
Court as fair and reasonable.

(Exh. 6.) Ulmer & Berne was invited to participate in the drafting
of this notice, and never once cbjected in any fashion to this

I
3In a letter to Magistrate Judge Norah M. King, U.S. District

Court, S.D. Ohio from Steven D. Bell, Associate Class Counsel,
dated September 21, 1995, Associate Class Counsel stated:

"the consolidation of the Malernee case with the
Sfgavsburcr case, and the consequent designation of the
Alexander Law Firm as lead class counsel in the resulting
consolidated case (with Ulmer & Berne continuing to serve
as class counsel) has been discussed at length. The
class representatives in the Malernee action believe that
consolidation of these matters is in the best interest of
the class which they represent, and the class
representatives consent to such consolidation."

~
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notice and the notice was published in the Columbus DisDatch for 30

days.

Throughout the remainder of the summer and fall seasons,

the parties' retained donsultants who worked diligently to complete

field work designed to identify the nature and scope of any
potentialproblemposedbythesfaginthelocalcommunityandon
the properties of the identified class as alleged by the

plaintiffs' claims. On behalf of the plaintiff class, Alexander,

Rapazzini & Graham shouldered all costs and expenses.

By September 20, 1995, through the efforts of the Cyprus

Foote community awareness and outreach programs (described in
greater detail below), and the efforts of the Alexander firm, 111

properties had been identified as potentially containing slag from
i

the Shieldalloy plant. (Exh. 7.)
Following this extensive investment of time and resources

by the parties in technical and evaluative work, Lead Class Counsel

and counsel for Cyprus Foote turned their attention to negotiations

aimed at narrowing the technical and legal issues in dispute and

identifying areas of compromise and agreement. Associate Class

Counsel, Steven D. Bell, was never prevented from participating in

the development of the class plaintiffs' settlement position and
i

was encouraged to communicate his clients' concerns and demands.

In fact, that was his obligation to his clients. However, Mr. Bell

refused to participate in any fashion in the class negotiations.

In February, 1996, however, he transmitted a letter to counsel for

Cyprus Foote outlining areas that concerned the Malernees, in an

"
12
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effort to individually settle their case outside the class context.'

(Exh. 8.) Mr. Bell's 2HlY stated concerns at that time were with
.

.-

respect to the Malernees. Mr. Bell's concerns as articulated by
him, were taken into account by Lead Class Counsel during the
settlement negotiations.

By April 5, 1996, Lead Class Counsel and Cyprus Foote

indicated to the Court that they had reached an agreement in
W principle to settle the issues in the consolidated lawsuits.

On April 26, 1996, even though Associate Class Counsel

had obviously consented to the settlement process that he had been

part of since June 14, 1995, Mr. Bell adamantly refused to present

the MOU to "his clients" for their approval or disapproval, stating
that he would not do so until the MOU was " final."8

Ulmer & Berne has since stated that it is opposed to the

settlement and that its primary objection is that the proposed
class to be certified for this settlement does not permit opt outs
pursuant to Fed. R. Civ. Pro. 23 (b) (3) . Meanwhile, Cyprus Foote

has offered to attempt to address the Malernees' concerns,

individually, but Mr. Bell has refused, contrary to his clients'
interests, to convey a demand to Cyprus Foote. Cyprus Foote is

unaware if Mr. Bell has conveyed Cyprus Foote's desire to attempt

11
'It should be noted that Mr. Bell has recently taken the

position that the Malernees are representing the class and, thus,
cannot state their individual settlement position out of regard for
the class. Apparently, that was not the case in February, only
three months ago.

5At that time, Cyprus Foote had notified Mr. Bell that the
scope of the release for the settlement was in dispute.

13
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to address the Malernees' concerns with the MOU (whatever they may

be) to the Malernees.
On June 6, 1996, Mr. Bell filed a misplaced Motion to

Stay Preliminary Approval of the Proposed Settlement. Cyprus Foote

shall, simultaneously with this Motion for Preliminary Approval,
file a response to that Motion.

C. Radiotion And The Hvoothetical Future Qg,gg

Radiation is a fact of life. Almost everything,

including people, contain radioactive material. It occurs

naturally and can be created artificially. Radiation of natural
origin pervades the environment. Naturally-occurring radioactive

material (" NORM") consists of a variety of substances that occur

routinely in nature. " Background radiation" is the radiation that

is emitted from materials in and on the earth and in space.
Examples of materials regularly containing radioactivity from NORM

are animal feed s.upplements, fertilizers, soil conditioners,

construction fill, wallboard and foundation gravel. In the

instance case, some of the ores originally removed from the earth

contained NORM. As a result, certain slag produced in the plant's

production process contained NORM. This occurrence is common.

Critical to this case is the potential " radiation dose"

that any particular plaintiff may have been exposed to from the

slag. The amount of radiation to which a person has been exposed

during a specific unit of time is that person's dose. There is

considerable controversy regarding the specific amount and type of
-

risk involved for different levels of radiation dose. The

determination of whether any radiation has been discharged, the

14
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calculation of radiation doses received and the monitoring of their
effects, if any, on people are extremely complex and difficult
undertakings. Both plaintiffs' and Cyprus Foote's experts,

experienced in this area, have studied these issues in the context
of this case in great detail.

Potential radiation doses from radionuclides in soil, or
material such as slag, are proportional to the concentration of
each radionuclide, with the proportionality depending on the
exposure scenario, pathways and parameters. The model widely

accepted to determine radionuclide concentrations in soil and the

associated dose is a computer code developed by the U.S. Department

of Energy to derive site-specific soil guidelines. It is known as
RESRAD. The use of RESRAD requires that a hypothetical exposure
scenario is utilized.

In the instant case, Cyprus Foote used the highly

conservative exposure scenario of the adult resident farmer. Under

this sc3nario, it is assumed that in the future, all properties
will become farms. Potential exposure pathways assumed for
purposes of this scenario include: external radiation exposure

from slag on the ground surface; inhalation of resuspended dust;

inhalation of radon and radon progeny; ingestion of food crops;

ingestion of meat and milk; incidental ingestion of slag; ingestion
of drinking water; and ingestion of fish. Cyprus Foote's position

i
is that the relevance and applicability of many of these exposure

'

| pathways to slag is highly questionable and speculative.

Plaintiffs believe this highly conservative model is appropriate

and are confident that the analysis of the exposure pathways is

15
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'I
protective of this community. Cyprus Foote, for the purposes of

this case, has made the extremely conservative assumption of
potential exposure from all of these pathways. Thus, the

" radiation doses" generated by the RESRAD model in this case are an

over-estimation as far as Cyprus Foote is concerned. Plaintiffs

believe they are appropriate.

In addition to the exposure pathways mentioned above,
I :

conservative exposure parameters were also determined for each !
I

exposure patheay. Examples of some exposure parameters used in

this instance are as follows: )
1. radiation doses were modeled for a period of 1,000

years, with no source dilution or decrease in
,

source term by erosion; '

.

2. slag particles were assumed to be resuspended by
wind erosion followed by inhalation and deposition ,

into crops and forage with no decrease in the !I' amount of slag; and

3. slag was assumed to constitute the entirety of soil
- in which crops and forage were grown.

Cyprus Foote and Lead Class Counsel have taken the

conservative scientific evaluation done by Cyprus Foote and the

NRC, including the RESRAD models, and utilized it as the foundation

for the proposed settlement pending before this Court for

| preliminary approval.

The highly complex nature of the science involved, the

unique difficulties inherent in allegations historically impacted

.

by potentially 40 years of plant operation, and the procedural

complexities of this lawsuit have made the negotiation of this

| settlement arduous. However, as set forth below, Lead Class.

I
16
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Counsel and Cyprus Foote have fashioned a fair, adequate and

reasonable settlement for all members of the class.
D. Cyprus Foote Has conducted Extensive Investigation And

Produced The Investigative Results To The ClassPlaintiffs

Cyprus Foote, under close scrutiny by a variety of
regulators and Lead Class Counsel, has engaged in extensive

investigative efforts over approximately two years. These efforts

have been made to identify, investigate, and assess the potential

radiological effects of that slag, believed to originate from the
Shieldalloy plant, now in and around the Guernsey County area, that

is the focal point of the Class Plaintiffs' allegations.
The objective of the Cyprus Foote response efforts has

been twofold: first to evaluate the potential radiological dose
associated with the slag at issue, and then to take appropriate
action where warranted.

Cyprus Foote's investigative efforts began with the

" Cambridge Information Project" ("CIP"). The CIP began operation
on November 1, 1994. The CIP was developed to work with federal

health, safety and environmental officials to collect information

about slag in the Guernsey County community. In this regard, a

local " hotline" phone number was placed into service for people to

call and provide information regarding slag believed to be from the
Shieldalloy plant.

The CIP included vigorous efforts to identify potential,

- sites where slag from the Shieldalloy plant may be located,
including the properties owned by members of the Plaintiff Class.

The CIP and the efforts of Lead Class Counsel can be credited to a

17
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large degree for the community's widespread knowledge of this

lawsuit and the concerns raised with respect to the slag. Efforts

E by Lead Class Counsel have also been significant in this regard.

Lead Class Counsel personally contacted every citizen who expressed

concerns about the slag.

Cyprus Foote instituted newspaper publication seeking
identification of slag locations in the Daily Jeffersonian on

November 2 and 13, 1994, March 7 and 10, 1995, April 7 and 10,
1995, May 9, 1995. Publication was also placed in the Columbus

Disoatch on March 7, and 13, 1995. Cyprus Foote also ran an

advertisement seeking information with respect to slag locations
from the Shieldalloy plant in the Daily Jeffersonian four

additional times between November 14, 1994 and December 5, 1994 and

four additional times in JeffPlus in November / December, 1994.

Finally, the Court approved a joint notice of provisional

settlement class which ran in the Columbus Dispatch for 30 days in
the fall of 1995.

Additionally, Cyprus Foote ran 54 separate radio spots on

3 radio stations with diverse formats during the week of November

15, 1994 seeking information on slag location.

Community meetings were held throughout the past two

years and Lead Class Counsel worked cooperatively with community
L activists. In addition, the NRC has held at least 2 public

meetings on November 1, 1994 and December 5, 1995 and Lead Class

Counsel and Associate Class Counsel have placed their own

respective notices in the newspaper as well.

18
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Cyprus Foote has also posted notice to employees at the

Shieldalloy plant to identify those employees that may have taken
slag for off-site use.

Cyprus Foote also initiated a "radcn response program" in
and around Guernsey County. This program was installed to address

public concern that existed and it was instituted despite the fact
~

that studies by the United States Environmental Protection Agency

("U.S. EPA") and Ohio Department of Health (1989) indicate the

presence of elevated levels of naturally occurring radon (a decay
| product of radium 226) throughout central Ohio, including Guernsey

County. This program generated numerous inquiries to Lead Class

Counsel which were addressed by Lead Class Counsel.

Studies by Cyprus Foote, approved by the NRC, indicate

that the slag does not emanate radon (i.e., any radon in the slag
is physically bound up in the slag) . Plaintiffs do not offer an
opinion on this, but Cyprus Foote has pointed out that there is no

correlation between properties where slag is located around the

house foundation and radon levels. To the extent that any elevated

levels of radon do exist, Cyprus Foote asserts they are caused by

naturally occurring radium 226 in the native soils of the region.
Plaintiffs do not necessarily agree.

Nevertheless, Cyprus Foote was proactive in its community

response and provided for a program to address community fears and

issues raised in this lawsuit. As will be set forth below, Lead
'

Class Counsel insisted as part of this settlement that these

perceived fears continue to be addressed and they have been in the

19
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proposed Settlement. (See Exh. 1.) Lead Class Counsel insisted on
further field testing and studies as part of the settlement.

Of all the homes tested pursuant to Cyprus Foo'te's radon

response program, five homeowners have had radon measurements
indicating radon above the U.S. EPA action level. Three homes

received radon mitigation systems while this lawsuit has been

pending. Two property owners have refused to permit the mitigation

system installation.

The major segment of Cyprus Foote:'s field investigation

activities were initiated on May 9, 1995. Pre-field activities

included securing access agreements from property owners and

contracting and scheduling a laboratory. By May 24, 1995, sixty

properties had been evaluated by Cyprus Foote in what has become

known as the " Phase II investigation." This brought the total

number of residential properties evaluated by Cyprus Foote and the

NRC's independent contractor to 100.

By December 6, 1995, Cyprus Foote had identified 124

residential properties as potentially containing slag from the

Shieldalloy plant. Many of these people simply indicated a

" concern" that slag may be from the plant, while others clearly

confused slag from the plant with slag from other sources.

I Additionally, some of the properties identified received their slag

subsequent to May 13, 1987, according to statements made by the

property owners.
,

- 20
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II. TERMS AND PROVISIONS OF THE PROPOSED SETTLEMENT

f A. General Descriotion Of The Settlement

The settlement set forth in the attached MOU is the
| ..

product of extensive scientific investigation and study. It is

also the product of Lead Class Counsel and Cyprus Foote's desire to

allow the science to guide the compromises made with respect to the

outcome of this litigation.g
i5 Generally, once the properties at issue were identified,
|
!= they were separated into categories and the potential risks andg

perceived concerns associated with the particular category were
examined. The hypothetical future dose of the sum of all

f radionuclides identified at each class member's property was
calculated. This analysis, using the RESRAD model discussed

earlier, was the principal tool used to create the subclasses setI
forth in the MOU.

The principal relief provided by this proposed Settlement

f is injunctive in nature. All class members shall have their

property investigated and evaluated (a great many already have) .

Depending on the results of the investigation, including that

I investigation already completed, class members may receive remedial

action. In addition, all class members are entitled to receive

f money damages incidental to the injunctive relief provided under

the proposed settlement.

21
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B. Conditions Precedent To The Procosed Settlement

The terms and provisions of the proposed settlement
.

between Cyprus Foote and Class Plaintiffs are fully set forth in

the MOU which is attached to this Memorandum as Exhibit 1. For

purposes of evaluating this settlement, however, it must be

recognized that the essential terms of the Settlement require

mandatory class certification as a necessary condition. Class

certification is crucial to Cyprus Foote's ability and willingness

to perform under the proposed Settlement.

The Settlement described herein is expressly based upon

the following conditions accepted by Lead Class Counsel and Cyprus

1. It is believed and understood by the' parties, after
widespread notice to the affected communities,

I including court-approved notice published on July
10, 1995, that members of the Plaintiff Class as
defined in this Settlement have been fully
identified. Notwithstanding, Cyprus Foote has

I agreed to jointly provide with Class Plaintiffs'
further notice as may be required bf the Court.
The residential properties that fall within the

I class are identified in attached Exhibit 1. Thus,
the Settlement is expressly conditioned upon the
provisional certification of a mandatory, non-opt
out plaintiffs' class as that class is definedI below And as that class had been identified to
date. If the numbei oi" class members' properties
increases by 10% or more above the number of

I properties identified in Exhibit 1 before the
| Settlement is given final approval, then Cyprus

Foote, at its sole discretion, may terminate this
proposed Settlemer*; and

| 2. This Honorable Court's determination that this
Settlement is fair and reasonable pursuant to
Federal Rule of Civil Procedure 23(e) and this,

Settlement be entered as a final judgment; and
-

3. The final exhaustion of any appeal or challenge
( asserted in any court or tribunal, objecting to any
L aspect of this settlement, including, but not
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limited to, the provisional certification of a
mandatory plaintiffs' class for settlement
purposes.

C. ProDosed Settlement Class Definition

The Settlement class definition as set forth in the
;

attached MOU and for which the Plaintiffs and Cyprus Foote jointly
seek class certification, is:

1. All persons who own residential property or reside
on residential property containing slag (whether or
not subsequently removed) generated from production

| operations of Foote Mineral Company and its

I predecessors prior to May 13, 1987 at the plant
currently owned by ShieMalloy Metallurgical
Corporation located in Byesville, Ohio.

2. This Settlemer.t expressly excludes all persons who
received slag generated from production operations
owned and/or operated by Shieldalloy Metallurgical

I Compani and its affiliates, subsidiaries,
predecessars and successors as well as any other
company v. hat is unaffiliated with Cyprus Foote
Mineral Company. It is expressly acknowledged byI the part,ies that Foote Mineral Company ceased
ownership and operation of the plant in question on
May 13, 1987.

I (Exh. 1, p. 4-5.)

Plaintiffs and Cyprus Foote seek certification of a class

pursuant to Federal Rules of Civil Procedure 23 (b) (1) (A) and

23 (b) (2) on the grounds that:

1. As a result of the injunctions agreed to, theI prosecution of separate actions by individual
members of the class, if they are al3 owed to " opt
out" would create a risk of " inconsistent or

I varying adjudications with respect to individual
members of the class . would establish. .

incompatible standards of conduct" for Cyprus
Foote, justifying Fed. R. Civ. Pro. 23 (b) (1) (A)I certification;

2. Cyprus Foote has, to date, refused to act on 4

I grounds generally applicable to all in the class,
thereby making appropriate the settlement's final

23
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injunctive relief with respect to the class as a
whole, under Fed. R. Civ. Pro. 23 (b) (2) ; and

1 3. The settlement is fair, adequate, and reasonable
and in the best interests of the class as a whole.

D. Release _ ' Claims

When the court's ruling approving the Settlement becomes

final and all appeals are fully exhausted, plaintiffs' class shall,

by order of the Court on behalf of the class, release with

I prejudice, acquit and forever discharge defendant Cyprus Foote

Mineral Company, its subsidiaries, affiliates, successors and

assigns, and all past, present and future directors, shareholders,

officers, agents and employees and all related and associated

companies and their respective past, present and future directors,

shareholders, officers, agents, employees, predecessors, successors

and assigns from any and all actions, causes of action, claims,

demands, losses and damages, compensatory, punitive and exemplary,

I of whatsoever kind or nature which plaintiffs' class had or now has

or may hereafter have arising directly or indirectly from, out of

or in any way related to the slag described in paragraph 5 of the

MOU and including, but not limited to (a) claims for (1) fear of

cancer, disease or of contracting any illness, injury, or

impairment; (ii) increased risk of cancer, disease or of

L contracting any illrass, injury, or impairment; (iii) mental injury

or impairment, (iv) medical monitoring, (v) loss of consortium, and

(vi) emotional distress, discomfort, injury or impairment,

including the physical symptomology proximately caused thereby; (b)

claims for coupensatory, exemplary or punitive damages; (c)

negligence, willful and reckless conduct, private nuisance, public

24
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nuisance, property diminution, property damage, stigma,

ultrahazardous activity, trespass, fraudulent concealment, breach
.

of the implied warranty of merchantability, and breach of the

implied warranty of fitness for particular purpose claims; (d)
claims under the Comprehensive Environmental Response, compensation

and Liability Act, 42 U.S.C. 9601, it Agg.; and any claim for

attorneys' fees, costs and expenses in connection with this lawsuit

and the slag described in paragraph 5 of the MOU; provided,
however, this release does not extinguish any currently unknown

future individual claims for compensatory damages for latent

physical injuries proximately caused by the slag described in

paragraph 5 of the MOU that have not manifested themselves up to

the effective date of the Settlement.
E. Settlement ADoroval Procedure

No action brought as a class action may be settled,
compromised, or dismissed without Court approval. Fed. R. Civ.

Pro. 23(e). Judicial experience with Rule 23 has led to defined

procedures and specific criteria for settlement approval in class

action settlements, described in the latest edition of the Manual

for ComD1ex Litication M (1995), at Section 530.4.

The Manual 3d's settlement approval procedure comprises

three distinct steps:

1. Preliminary approval of the proposed settlement at

-

an informal hearing;

2. Dissemination of mailed and/or published notice of
{ the settlements to all affected class members; and

3. A " formal fairness hearing," or final settlement
r approval hearing, at which class members may be
L heard regarding the settlement, and at which

- 25
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evidence and argument concerning the fairness,
adequacy, and reasonableness of the settlement is
presented.

This procedure, which is commonly utilized by the federal

district courts, and which is endorsed by the leading class action

commentator (3.g,g 2 Newbera on Class Actions 3d (1992), S$11.22 31

nag.), assures class members of the protection of procedural due

process safeguards and enables the Court to fulfill its role as the

guardian of class interests.
The Application before this court includes requests that

the Court grant preliminary approval to the Settlement, provisional

settlement class certification, the mailing of the accompanying

Class Action Settlement Notice under the notice dissemination
program described in the MOU, and the scheduling of a formal
fair:less hearing. These are the basic rulings conventionally made

at the informal preliminary settlement hearing. 2 Newberg, suora,

511.26. The authority of the courts to enter such an order is

inherent in Fed. R. Civ. Pro. 16(b) and 23 (d) (5) .

Consistent with this procedure, Cyprus Foote and the

Class Plaintiffs have agreed:

1. To move this Honorable Court to preliminarily
approve the Settlement;

2. To move this Honorable Court to provisionally
certify a settlement class pursuant to Fed. R. Civ.
Pro. 23 (b) (1) (A) and 23 (b) (2) .

3. To move this Honorable Court to order that notice
be directed to class members advising them of the
Settlement and advising them of their right to
object and the date of this Court's fairness
hearing pursuant to Federal Rule of Civil Procedure
23(e);

26

I
_



__ . _ .
.

.

o

4. To provide best practicable notice to the Class
Plaintiffs as approved by the Court. The parties
believe first class United States mail is the best

~
practicable notice in the instant case. In that
regard, the following has been agreed to:

a. The notice to be mailed shall be jointly
prepared by the parties and submitted to the
Court for approval within 30 days of the
Court's preliminary approval of the
Settlement.

b. Lead Class Counsel, Richard Alexander, shall
send out all court-approved notices and
certify to the Court that all identified class
members were mailed notice in accordance with
this Settlement and Court approval.

c. Cyprus Foote agrees to pay all postage costs
of the notice as described herein.

The settlement notice shall, at a minimum, inform th6

class members of the existence and the terms of the proposed
Settlement, of their right to comment in support or opposition to
the settlement,. and of the date, time, and place of the formal

fairnass hearing, which they are invited to attend.

Those class members wishing to file objections to the

Settlement must file those objections with the Court along with an

explanation of each and every reason they object to the Settlement,

including support for their objections. Any objections not made in

accordance with this provision are deemed waived and shall not be

a part of the record before the Court. (Exh. 1, p. 7-8.)

-
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III. PROPOSED SETTLEMENT SUBCLASSES

A. Subclass 1

Subclass 1 shall include those residential property
owners and occupants where the measured hypothetical future dose of

radionuclides presents the greatest concern. Under the Settlement,

Cyprus Foote agrees to purchase and/or remediate the properties

containing slag ovned by class members in Subclass 1 and to pay one

lump sua total payment of $40,000. Remediation is defined as the

excavation and removal of slag from the property.

Cyprus Foote has also agreed to pay reasonable temporary

living expenses while excavation of the slag occura if remediation

is performed in lieu of a purchase. In addition, if remediation is

selected by Cyprus Foote, radon testing and radon mitigation as
provided for in the MOU shall be instituted.

B. Subclass 2

Each property containing properly identified slag with a

hypothetical future dose. estimated by the RESRAD model greater than

or equal to 50 mrem /yr and less than 100 mrem /yr are included in
Subclass 2. Under the settlement, Cyprus Foote agrees to either

purchase or remediate Subclass 2 members' properties and pay one

lump sum total payment of $20,000 to each family in Subclass 2.

Again, Cyprus Foote agrees to pay reasonable temporary living
expenses while excavation of the slag occurs. In addition, if

remediation is selected by Cyprus Foote, radon testing and radon
~

mitigation as applicable and as provided for in the MOU shall be

instituted.

~ 28
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C. Subclass 3

Subclass 3 includes class members that own or reside on
properties with slag located against or contiguous to their

respective residential dwellings' living quarters foundation.

Under the proposed Settlement, Cyprus Foote agrees to the following

relief for subclass 3 members:

1. completion of short-term radon testing in the home
during " closed home conditions" if requested by the
property owner by a licensed State of Ohio radon
testing company in accordance with a specific
procedure set forth in the MOU;

2. any homeowner with radon test results exceeding
4 pCi/l would be entitled to a radon mitigationI system at Cyprus Foote's expense;

3. within 7 days of the installation of a radon

I mitigation system, if the test results still
indicate radon exceeding 4 pCi/1 in the home,
Cyprus Foote would change the system as necessary
to accomplish a reading below 4 pCi/1 in the home;

4. the owner (s) of record of each property in Subclass
3 would be entitled to receive a lump sum of
$15,000 .QI 10% of the appraised value of their
property.

D. Subclass 4

Subclass 4 shall include all class members who own
property containing slag from the Shieldalloy plant where the

hypothetical future dose is less than 50 mrem /yr. Each class

member who is the property owner in Subclass 4 is entitled to one

lump sum payment of $5,000 after appropriate testing and

| evaluation. (Exh. 1, p. 17.)

'
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E. Further Investigation And Evaluation Of Class Plaintiffs'
Procertiesi

| .

Cyprus Foote agrees to evaluate class n. embers' properties

| that have been identified but where testing hatt not yet been

performed. There have been 21 properties identified in this group.

I The evaluation, testing and analysis to be done, including the use

of the RESRAD model and the sum of the fractions approach, would be

performed in substantial conformance to the previous testing,

| analysis, and evaluation done to date by Cyprus Foote. Under the

terms of the Settlement, Lead Class Counsel's experts would be

allowed the opportt , ,y to participate in the testing and

:I evaluation, subject to the previous sentence. (Exh. 1, p. 17-18.)

Once the evaluation is complete, a class member's

property would then be appropriately placed into one of the

subclasses and the class members would be entitled to the same

relief provided to the other members of that subclass.

I F. Provision Of Incidental Money Damages By Defendant Cyprus
Foote

The proposed Settlement requires that within 30 days of

Preli*einary Approval of the Settlement, Cyprus Foote deliver to an
'

interest-bearing account designated by the Court the sum of

$800,000.00. ':his sum represents money damages incidental to the

injunctive relief provided herein payable to the Class Plaintiffs.

Any interest earned or income earned on the fund shall become part

of the fund. No money may be withdrawn from the fund until the

Court has:

1. certified a mandatory, non-opt out plaintiffs'
class;

I 30
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2. approved the Settlement according to its terms; and
3. all appeals are exhausted.

_

G. Administration Of Funds

Upon the Court's approval of the Settlement, Cyprus Foote

would be relieved of all further responsibility or obligation with

respect to administration of the incidental monetary damages to be
paid pursaant to the Settlement. As soon as practicable, the Court

would select a " master" or a " trustee" who will determine the
protocol for distribution of the fund to the Class Plaintiffs and

to accomplish actual distribution of the fund to the class members.

No funds would be distributed until the Court has certified the
mandatory, non-opt out plaintiff class, entered a final order

approving the settlement as fair and reasonable, and all appeals
and challenges are finally exhausted.

Lead Class Counael would act in an advisory capacity to

the court-appointed " master" or " trustee" and assisting in tha
processing of claims and distribution of funds, and in any other
administrative matter if requested by the Court. Under the

Settlement, Cyprus Foote agrees to pay Lead Class Counsel

reasonable attorney fees and costs associated with Lead Class

Counsel's involvement with administration of the Settlement fund.

All final decisions with 2.espect to fund administration would be by
the court-appointed " master" or " trustee".

11.
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H. Administrative Costs Of The Fund

The costs of administration of the fund shall be paid
a separately from the fund by Cyprus Foote by express written order

of the Court.

I. Attornevs' Fees And Costs

Under the terms of the proposed Settlement, Cyprus Foote

agrees to pay the reasonable attorney fees of Lead Class Counsel

that have been approved as fair and reasonable by the Court. The

plaintiffs' attorney fees have not and shall not be discussed until

the Court has certified the mandatory, non-opt out class, entered

a final order approving the settlement as fair and reasonable, and

all appeals and challenges are finally exhausted. Cyprus Foote

also agrees to pay for reasonable and proper costs and expenses,

including the plaintiffs' reasonable expert fees, up to $200,000.

J. Court Shall Retain Jurisdiction

Pursuant to the proposed Settlement, the parties agree

that this court shall retain jurisdiction over all matters related i

to this Settlement, including its enforcement and proper

administration. i

IV. CRITERIA FOR PRELIMINARY SETTLEMENT APPROVAL

The Manual 3d characterizes the preliminary approval

stage as an " initial assessment" of the fairness of a proposed

settlement made by the court on the basis of written submissions

and informal presentation from the settling parties. The Manual 3dI.' suggests that, in some cases: a hearing may be needed to inform the

Court about the circumstances surrounding the negotiations and to

32
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dnscribe the settlement itself. Manual for comolex Litiaation 3d
(1995), 530.4.

- These requirements have been fulfilled in the instant

litigation by the earlier informal conferences at which this court,
through A gistrate Judge King and Magistrate Judge Abel, met with

counsel for the parties and discussed the terms of the Settlement,

the nature and scope of the injunctive relief and incidental money

damages, and the procedural due process aspects of the proposed

Settlement including the ramifications of a mandatory, non-opt out

class, certified pursuant to Rule 23(b) (1) (A) and Rule 23 (b) (2) .

The parties believe that this submission to the court of

the proposed MOU and the accompanying supporting documentation

enables the court to make an informed preliminary determination on

class certification, the class notice procedure requested, and the
settlement. The Manual 3d summarizes the preliminary approval
criteria as follows:

If the preliminary evaluation of the proposed
settlement dees not disclose arounds to doubt itsI fairness or other obvious deficiencies, such as
unduly preferential treatment of class
representatives or of segments of the class, or

I excessive compensation for attorneys, and anoears
to fall within the rance of oossible accroval, the
court should direct that notice under Rule 23(e) be
given to the class members of a formal fairnessI hearing, at which arguments and evidence may be
presented in support of and in opposition to the
settlement. For economy, courts have in
appropriate cases permitted the notice under Rule
23 (c) (2) to be combined with the Rule 23 (e) notice.

I
Manual 3d, supra, 530.41. (Emphasis supplied)

| The purpose of the preliminary evaluation is to determine

only whether the proposed Settlement is within the range of
i

I 33
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possible approval (the " range of reasonableness") and thus whether

notice to the Class of its terms and conditions, and the scheduling
,

of a formal fairness hearing, will be worthwhile. Sag, 2 Newberai

on Class Actions 3d (1992), 511.25 " Preliminary Court Approval";
,I.iebman v. J.W. Petersen Coal & Oil Co., 73 F.R.D. 531 (N.D. Ill.

1973). As set forth below, the scheduling of a formal fairness

hearing is not only worthwhile, but it benefits the plaintiff

class.

A. The Proposed Settlement Is The Product Of Serious,I Informed, Non-Collusive Neaotiations

Since late April of 1995, Cyprus Foote and Lead ClassI counsel have engaged in extensive discussions, discovery, and

arduous settlement negotiations, before they reached settlement, in

principle, in March, 1996. There followed continued discussion and

negotiation. together with efforts to document tbs settlement,

which culminated, after several breakdowns in negotiations, in the

proposed Settlement.

While this litigation has been unique in its joint

efforts to gain information with respect to the slag at issue, it
has been zealously guarded on both sides. Vigorous and zealous

advocacy of all claims and defenses has occurred. In fact, Cyprus

Foote resolutely denies any liability to the Class Plaintiffs,

under any theory. On the other hand, class plaintiffs strenuously

support their positions and believe they can prove Cyprus Foote's

culpability. Both sides recognize, however, that the inherent risk,

of loss, tremendous expense, delay and uncertainties of trial

appeal, and the limited resources available, present the danger

I 34
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that either side might " win an empty victory." So, the parties

submit that this propos;ed Settlement is in the best interests of
all and is fair, adequate and reasonable.

B. The Settlement Is Fair To All Class Members

The parties reached the p*;.gosed Settlement after a great

deal of scientific study war completed. Substantial and extensive

discovery and technical evaluation has been conducted. Negotiating

counsel are familiar with the respective legal theories of all

claims and defenses, and the evidence supporting them. The

parties, thus fully informed, were able to evaluate the benefits of

settlement in lieu of trial.

Counsel has evaluated all legal and factual issues, and

considered all alternatives in developing this proposed Settlement.

A critical point in this evaluation is that the slag at issue does
not present a health threat to the plaintiffs now or in their

lifetimes. Nevertheless, Lead Class Counsel has vehemently fought

against a proposed release that would extinguish the rights of
individual class members to bring future personal injury lawsuits
against Cyprus Foote. As a result, the settlement agreement

proposed does not extinguish future personal injury claims that

allegedly occur as a proximate cause of exposure to the slag from
the Shieldalloy plant.

C. No Preferential Treatment Is Accorded Class Counsel
;

The settlement was vigorously negotiated by Lead Class

Counsel for the benefit of the class as a whole and by counsel for
,

Cyprus Foote for the benefit of the company. Lead Class Counsel

h have agreed not to request attorney's fees at this preliminary
-
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juncture in the proceedings and, while Cyprus Foote has agreed to

pay Lead Class Counsel's reasonable attorney fees, said fees have

only been discussed in the context of protecting any monies given

to the class members from depletion. The amount has never been

discussed nor negotiated. Cyprus Foote has not even agreed that it

would not make an objection to the amount of fees ultimately sought

by plaintiffs' counsel.

V. THE PROPOSED SETTLEMENT MEETS FEDERAL RULE OF CIVIL
PROCEDURE 23 (a) (1)-(4) FOR SETTLEMENT PURPOSES

A. Certification Of A Provisional Settlement Class Is Well
Accepted

The parties to this consolidated lawsuit seek

certification of a provisional class for settlement purposes only
on a mandatory basis pursuant to Fed. R. Civ. Pro. 23 (b) (1) and
23 (b) (2) . The MOU attached as Exhibit 1 provides that preliminary

or final certification of a settlement class pursuant to the MOU

shall not constitute or be construed as an admission on the part of

the defendant that this action or any other action is appropriate

for class treatment pursuant to Fed. R. Civ. Pro. 23 or any other

law or rule. (Exh. 1.)

It is well settled that settlina parties may seek

certification of a plaintiff class, for settlement purposes, where

! the parties have reached a proposed settlement before any formal
- class certification ruling has been made. Dav V. NLO, 864 F.Supp.
|

50 (S.D. Ohio 1994); Bronson, et al. v. Bd. of Educ. of the City

|' Sch. Dist. of Cincinnati, et al. , 604 F.Supp. 68, 73, cert. denied,

56 U.L.W. 3338; 2 Newbera on Class Actions 3d (1992), SS11.22;
I
f 11.27A. See also, Ahearn v. Fibreboard Coro , 1995 U.S. Dist.
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LEXIS 11523 (E.D. Tex. 1995); South Carolina Nat'l Bank v. Stone,
725 F.Supp. 1419, 1428 (D.S.C.1990); In re: A.H. Robins Co. Inc. ,

880 F.2d 709, cert. denied, 493 U.S. 959 (4th Cir. 1989).
As Newbera states:

| before an initial class ruling, a proposed
'

settlement may be effectuated by stipulation of the
parties agreeing to a temporary settlement class
for purposes of settlement only. Under such a
stipulation, the defendant agrees to the entry of a
ruling that the class be certified if the
settlement is approved. If the settlement fails,
however, the stipulation is withdrawn, and the
defendant reserves the right to cabject to classI certification de novo . Approval of a. . .

classwide settlement invokes the requirements of
Rule 23(e), which authorizes dismissals or
compromises of class actions only on court approval

'

and on such notice to the class as the court might
direct.

2 Newbera, supra, S11.22 at p. 11-31.

l
The practice of settlement purpose certification has

:I 1

| arisen in recognition of the policies inhorrnt in Fed. R. Civ. Pro.

23(e), which requires court approval of all settlements and

compromises made in cases commenced as class actions.

Certification of classes is widely endorsed by the courts to

encourage reasonable settlements because it assures the defendant

that the release given will bind all interested parties, not just

the named plaintiffs. In re: Fernald Litication, Slip Opinion,

| Master File No. C-1-85-0149 (S.D. Ohio) (Sept. 8, 1986 order

granting motion for class certification under Rule 23 (b) (1) (A)

which is intended to protect defendants from confronting

conflicting standard of conduct imposed on them from multiple

separate litigations); South Carolina Nat'l Bank v. Stone, 725

F.Supp. 1419, 1428 (D.S.C.1990) ; In re: A.H. Robins Co. Inc., 880
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F.2d 709, cert, denied, 493 U.S. 959 (4th Cir.1989); In re: Beef

Industry Antitrust Litication, 607 F.2d 167, 177-78 (5th Cir.

1979); Mashburn v. National Healthcare, Inc. , 684 F.Supp. 660, 665,

n.4 (M.D. Ala. 1988). 2 Newberc, supra, $11.23.

As Professor Newberg has observed:

[I]t is altogether proper and consistent .for a
court to certify a class for settlement purposes,
while it might have had more difficulty reaching
this determination in a different context.
Temporary settlement classes have proved to be
quite useful in resolving major class action
disputes. While their use may still beI controversial, most courts have recognized their
utility and have authorized the parties to seek to
compromise their differences, including class
action issues, through this means.

2_Newberc, supra, $11.27 at p. 432.

A provisional settlement class was certified in this case
,

on April 21, 1995 to permit the parties the opportunity to

negotiate this settlement. That certification lapsed on October

21, 1995. The parties now seek provisional certification for

settlement purposes. If the settlement is approved as fair, and

the Court finds the certification is proper at the 23 (e) hearing,
the class shall be certified and the settlement implemented.

As the leading scholar on class actions has noted, it is

I entirely proper to certify, as a settlement class, a group which

h might have difficulty obtaining certification in a non-settlement

context. 2 Newberc on Class Actions 3d (1992), $$11.27 and 11.27A.
F
' In fact, many courts which have denied litigation classes have gone

on to certify settlement classes. S_eg, cases cited in Newberc, Jd.e

As Newberc observes:

38-
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When a court reviews a proposed settlement class
that is requested to facilitate resolution of a'

I class action controversy, Rule 23 class

I~
requirements are more readily satisfied in the
settlement context, where the circumstances are
less complex, than if they were being applied to
certify a class action for litigation purposes.I Class certification to facilitate to group
litigation of related claims serves a different

. objective than certification of a settlement class
* designed to facilitate settlement of a class

; controversy.

Id. at 511.28.
B. The Plaintiff Class Meets The Prerequisites For class

m Certification
;g!

'

"For purposes of determining class certification, the

court must accept as true the factual allegations contained in the
.

complaint and may consider reasonable inferences drawn from the

facts before it at .(this) stage of the proceedings." Senter. .

|g v. General Motors Coro. , 532 F.2d 511, 523 (6th Cir.) (1977), cert.
;g
i den., 429 U.S. 870 (1976); In re: Revco Securities Litication, 142

F.R.D. 659, 662 (N.D. Ohio 1992).

. Rule 23 of the Federal Rules of Civil Procedure sets

forth the legal standard for class certification. Fed. R. Civ.

Pro. 2 3. Rule 23(a) requires the following prerequisites for class*

certification:

1. the class is so numerous that joinder of all
members is impracticable;

2. there are questions of law or fact common to theI class;

3. the claims or defenses of the representative
parties are typical of the claims or defenses of..

'
the class; and

I
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4. the representative parties will fairly and
adequately protect the interests of the class.

Fed. R. Civ. Pro. 23 (a) (1)-(4) .
Plaintiffs bear the burden of proving each of these

requirements. Senter v. General Motors Coro., 532 F.2d 511, 522

(6th Cir.) cert. denied, 429 U.S. 870 (1976).
In a class action a class representative or

representatives with tynical claims can sue for the class when the

question is of common or general interest to persons so numerous as

to make it impracticable to bring them all before the court.

SuDreme Tribe of Ben Hur v. Cauble, 255 U.S. 356, 363-64 (1921).

Where the class representatives are well chosen, the procedure

affords a protection to the rights of the absent, "which would

satisfy the requirements of due process . " Hansberry v. Lee,. . .

311 U.S. 32, 43 (1940). The typicality requirement is intended to

assure that the representatives' claims are similar enough to those

I of the remaining class members, so that the representatives will

adeauatelv represent the class. S.gg, General Tel. Co. v. Falcon,

457 U.S. 147, 157 (1982). Consequently, typicality, commonality,

and adequate representation by class counsel and class

representatives are the essential' elements concerning due process

for class plaintiffs. These criteria have been met in the instant

case for provisional settlement class certification as more fully

outlined below.
_

,
1. The Numerosity Recuirement Is Met

The numerosity (and the impracticality of joinder)

requirement of Rule 23 (a) (1) is met in the instant litigation.
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ggg, ggnter v. General Motors Coro., 532 F.2d 511, 523 (6th Cir.
1976); Kascer Buick - GMC Truck. Inc. et al. v. General Motors,

1989 U.S. Dist. LEXIS 19009 (S.D. Ohio 1989). Although at present

there is no final figure for the size of the class population, the
parties have identified approximately 100 potential property owners

not including their family members within the scope of the class.

The established threshold for numerosity is approximately 40 or
more class members. 133, 1 Newbero on Class Actions 3d, $4.03.

Courts have found that as a practical matter, the difficulty of
individually joining all parties in a 100-member class makes class
treatment superior. See also, e.g., In re: Itel Securities

Litiaation, 89 F.R.D. 104 (N.D. Cal. 1981). Consequently, the

numerosity requirement is fulfilled in the case at bar.

2. The Commonality Recuirement Is Met

Rule 23 (a) (2) requires that there be questions of law or
fact common to the class. However, Rule 23 does not require that

all issues of law or fact be common. Rather, a single issue common

to the proposed class is sufficient to satisfy the 23 (a) (2)
requirements. Day v. NLO, 144 F.R.D. 330, 333, rev'd on other

ords., 5 F.3d 154 (6th Cir.1992); Bocas v. Divested Atomic Coro. ,
141 F.R.D. 58 (S.D. Ohio 1991); In re: Fernald Litication, Slip
Opinion, Master File No. C-1-85-149 at p. 11 (S.D. Ohio) (Sept. 8,

1986). See also, Port Authority Police Benevolent Association v.
~

Egri, Authority, 698 F.2d 150 (2d Cir.1983); Stewart v. Winter, 669

F.2d 328, 335 (5th Cir. 1982). Generally, when the plaintiffs

allege that the defendant has engaged in a course of conduct

injuring the class, one or more of the elements of the cause of
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action will be common to G individuals affected. In re: A.H.

Robins Co.. Inc., 880 F.2d 709, 737-738 (4th Cir.), cert. denied,
493 U.S. 959 (1989); 2 Newbera on Class Actions 3d S 3.10 (1992).

The requirements of Rule 23(a)(2) will be satisfied even

if individual class members are required to show their particular
right to recover. In re: Telectronics Pacina Svb ,164 F.R.D. 222

(S.D. Ohio 1995), citina to, Jenninas Oil Co. v. Mobil Oil Coro.,
80 F.R.D. 124, 129 (S.D. N.Y. 1978); sustain varying degrees of

injury, Gerdon v. Continental Airlines, 648 F.2d 1223 (9th Cir.)
scrt. denied, 460 U.S. 1074 (1981); or raise individual defenses

against class plaintiffs. In re: Fernald Litiaation, Slip Opinion,
Master File No. C-1-85-0149 (S.D. Ohio) (Sept. 8, 1986) (OrderI Granting Motion for Class Certification Under Rule 23(b) (1) (A)) .

Consequently, the commonality test "is qualitative rather than

quantitative, that is, there need be only a single issue common to

all members of the class." 2 Newbera on Class Actions 3d S 3.10

(1992). In the instant lawsuit, G of the Class PlaintiffsI commonly allege that the defendant engaged in a single, common
course of conduct: it produced a slag at the Shieldalloy plant
prior to May of 1987 and that this particular slag was disseminated

to the class.

- 3. The Class Reoresentatives Are Tvoical

The Sixth Circuit has stated that, if the representative

was a member of the class at the time the suit was filed, his claim
N;

will be typical. Senter v. General Motors Coro., 532 F.2d 511, 525

(6th Cir. 1976). Addressing the typicality requirement, the

Supreme Court has held that the named plaintiff must not only be "o
~
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part of the same class but must also suffer the same injury." East

Texas Motor Freicht System. Inc. v. Rodriauez, 431 U.S. 395 (1977) .

It follows, then, that typicality is satisfied if the

representative plaintiff's cause of action arises from the same

| course of conduct, or events, as the other class members and if the

representative plaintiffs' claim for relief is founded on the same
l .

Senter, 532 F.2d at 525; Andre H. by Lula H. v.I legal theory.

Ambach,104 F.R.D. 606 (S.D. N.Y.1985); Penn v. San Juan HosDital.

Inc., 528 F.2d 1181 (10th Cir. 1975). Even if individual facts

j support each members' claims, typicality is usually met if the 1

alleged unlawful conduct impacted both the named plaintiffs and

putative class members. Grif fin v. Burns, 431 F.Supp.1361 (D.R.I.

1971) af f'd, 570 F.2d 1065 (1st Cir. 1978); Gerstle v. Continental

Airlines, 50 F.R.D. 213, 219 (D. Col. 1970) aff'd 466 F.2d 1374

| (10th Cir. 1972).
In a case similar to the instant litigation, the court in

In re: Fernald Litication, Slip opinion, Master File No. C-1-85-

0149 (S.D. Ohio) (Sept. 8, 1986) found that the representative
l

plaintiffs and the putative class had injuries of the same type -

property damage or emotional distress - as a result of facts common j

to the class. Specifically, the common facts included the

defendants' operation of the Fernald plant and the discharge of
!

lE radioactive materials into the surrounding area. M.

Additionally, the representatives and class members were advancing

the same legal theories for the same type of relief. H. Because

the court also found that factual differences in individual claims
would not destroy typicality the court had little difficulty in
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finding that the named plaintiffs met the requirements that their
claims be typical. Id. Similarly, the legal theories and claims

for relief in the instant case are especially amenable to class

treatment because they flow from claims of property damage and
emotional distress allegedly caused by the slag from the

Shieldalloy plant.

4. The Class Representatives Fairly And Adequately
ReDresent All Class Members

| The final pi trequisite of Rule 23 (a) insures that the

representatives of the class will fairly and adequately represent
the absent class members. Various courts addressing this issueI have identified many factors to be considered in assessing the
adequacy of the representation offered by the named plaintiffs in
a class action. Chief among these are the absence of antagonism

between the interests of the named plaintiffs and the interests of

the other class members, the competenes of counsel for the class,
I and the willingness of the named plaintiffs to vigorously prosecute

the interests of the class. Sosna v. Towa, 419 U.S. 393, 403

(1975); .Gr.gss v. National Trust Life Insurance Comoany, 553 F.2d
1026, 1031 (6th Cir. 1971). Fed. R. Civ. Pro. 23(a). This

prerequisite is essential to due process, because a final judgment
d in a class action is binding on all class members. Hansberry v.

m , 311 U.S. 32 (1940). E,pe also, Smith v. Babcock, 19 F.3d 257,

264 n.13 (6th Cir. 1994). |

. Class representatives satisfy the adequacy requirement
unless they have "an insufficient stake in the outcome or interests

antagonistic to the unnamed members." Jenkins v. Raymark

I l4.
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Industries. Inc., 782 F.2d 468, 471-72 (5th Cir. 1986) (" adequacy"

requirement looks at both class representatives and their counsel) .
.

i

"So lona as all class members are united in assertina a common |

richt," such as achieving the maximum possible recovery for the

class, the class interests are not antagonistic for representation
purposes." In re Corruoated container Antitrust Litiaation, 643

F.2d 195, 208 (5th Cir. ) , cert, denied, fFS Continental. Inc. v. j

Adams Extract Co., 456 U.S. 498 (1982). (Emphasis added.) i
l

In considering the adequacy of representation in the

context of a class action, the Sixth Circuit has similarly found !
|

that Rule 23 (a) (4) allows certification only if "the representative

parties will fairly and adequately protect the interests of the

I l

class." In re: American Medical Systems. Inc., 75 F.3d 1069 (6th )
|

Cir. 1996). See also, Fed. R. Civ. Pro. 23 (a) ; Hansberry v. Lee, !

311 U.S. 32 (1940); Smith v. Babcock, 19 F.3d 257, 264 (6th Cir.

1994).

In Senter, suora, the Sixth Circuit articulated two |
1

criteria for determining adequacy of representation: |

1. the representative must have common interests withI unnamed members of the class; and,
|

2. it must appear that the representatives will lI vigorously prosecute the interests of the class
through qualified counsel.

,

Senter, 532 F.2d at 525; Cross v. National Trust Life Ins. Co., 553

F. 2d 102 6, 1029, 1031 (6th Cir. 1977) (Rule 23 (a) (4) tests "the

. experience and ability of counsel for the plaintiffs and whether

there is any antagonism between the interests of the plaintiffs and

I other members of the class they seek to represent") . See also,
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General Tel. Co. v. Falcon, 457 U.S. 147, 157 (" adequacy of
representation requirement . also raises concerns about the. .

..

competency of class counsel and conflicts of interest"). Based on

these criteria, the adequate representation requirement overlaps

with the typicality requirement because in the absence of typical
claims, the class representative has no incentives to pursue the
claims of the other class members. In re: American Medical

Systems. Inc., 75 F.3d 1069, 1079 (6th Cir. 1996).

As such, the Sixth Circuit has found that the district

court must make specific factual findings based on the pleadings

and record before it as to each of the four criteria outlined under
Rule 23(a), as well au the two criteria defined in Senter, supra.
In re: American Medical Systems. Inc. , 75 F.3d 1069, 1079 (6th Cir.

1996). These specific findings by the court may include:
1. the qualifications of plaintiff's counsel;

I 2. whether the lead named plaintiff or the other
plaintiffs will " vigorously prosecute the interests
of the class; and,

3. the suitability / competency of the class
representative to serve as a class representative.

Id. Egg, e.g. , Roundtree v. Cincinnati Bell. Inc. , 90 F.R.D. 7,10

(S.D. Ohio 1979).

In the instant case, the class representative in each

subclass has common interests with unnamed members and the class
I representatives have zealously asserted their claims and ' have

vigorously advanced the interests of the unnamed class members--
,

despite Cyprus Foote's position that the class plaintiffs'

allegations are unfounded. In addition, Lead Class Counsel has
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vast experience in representing plaintiff classes in this type of
litigation.

C. This Class Is Maintainable As A Mandatory, Non-Opt out"

Class

In the instant case, Cyprus Foote and Lead Class Counsel |

seek, for settlement purposes only, to obtain certification of a

class under Rule 23(b) (1) and 23 (b) (2) . A non-opt out mandatory

class is properly certified for settlement purposes in this case.

1. A Non-Opt out Class Is Maintainable Under Rule
2 3 (b) (1) (A)

Rule 23 (b) (1) (A) provides, in pertinent part:

(b) Class Actions Maintainable.
An action may be maintainable as a class action if

| the pre-requisites of subdivision (a) are
satisfied, and in addition:

iI (1) the prosecution of separate actions
by or against individual members of
the class would create a risk of j

i (A) inconsistent or varying adjudications with
| respect to individual members of the class '

: which would establish incompatible standards
for the party opposing the class.

* * *

Fed. R. Civ. Pro. 23 (b) (1) (A) .
l

'

Federal Civil Rule 23 (b) (1) (A) is intended to protect |
'

defendants from confronting conflictina standards of conduct

imposed upon them through multiple separate litigations. Egg,

e.g. , In re: Fernald Liticatiqn, Slip Opinion, Master File No. C-1-

85-0149 (S.D. Ohio) (Sept. 8, 1986) (Order Granting Motion for
.

Class Certification Ur. der Rule 23 (b) (1) (A) ) (release of large

amounts of radioactive uranium dust from the Fernald plant).

I
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Unlike the criteria employed under Rule 23 (b) (1) (B), the

fact that some plaintiffs may be successful in their suits against

a defendant while others may not is not a ground for invoking Ruh

23 (b) (1) (A) . In re: Bendectin Prods. Liab. Litio., 749 F.2d 300,
305 (6th Cir. 1984), citina to, McDonnell Doualas Corn. v. United

States District Court, 523 F.2d 1083, 1086 (9th Cir. 1975), cert,

denied, 425 U.S. 911 (1976); In re: "Acent Orance" Product
Liability Litication, 100 F.R.D. 718, 724-25 (E.D.N.Y. 1983),

aff'd, 818 F.2d 145, cert, denied, 484 U.S.1004 (1988). See also,

In re: Diamond Shamrock Chemicals Co., 725 F.2d 858 (2d .Cir. ) ,

cert. denigg, 465 U.S. 1067 (1984). Rule 23 (b) (1) (A) is not
intended to encompass situations in which many plaintiffs sue the

same defendant with the attendant risk that some plaintiffs recover

and others do not. In re: Bendectin Prods. Liab. Litic., 749 F.2d

300, 305 (6th Cir. 1984); McDonnell Doualas Coro. v. United States

District Court, 523 F.2d 1083 (9th Cir. 1975), suora. Rather,

separate litigation must create the risk of producing incompatible,

not merely inconsistent, results. Bendectin, 749 F.2d at 305; In

re: "Acent Orance" Product Liability Litication, 100 F.R.D. 718

(E.D. N.Y. 1983).
In Bendectin, 749 F.2d at 305, the Sixth Circuit held

that the district court had failed to demonstrate now inconsistent
adjudications would result in incompatible standards. Thus, the

~

Court vacated Rule 23 (b) (1) (A) certification. Id. By contrast,

separate litigation of plaintiff's claims here would place Cyprus

Foote in jeopardy of directly confronting incompatible standards.

For example, conflicting injunctive standards and requirements
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could be imposed by ordered corrective action applicable to

different class members' respective property. Egg, Bocas v.

~

Divested Atomic Coro., 141 F.R.D. 58 (S.D. Ohio 1991).
The monetary relief provided in the settlement does not

I prevent a certification pursuant to Rule 23 (b) (1) (A) . Rule

23(b) (1) (A) certification is appropriate because the relief sought

is a combination of both injunctive and monetary relief, although>

not primarily monetary relief. Egg, e.g., In re: Fernald
|

Litlaation, Slip Opinion, Master File No. C-1-85-0149 (S.D. Ohio)

I (Sept. 8, 1986) (Order Granting Motion for Class Certification
.

Under Rule 23(b) (1) (A)), citina with amoroval to 1 Newbera on Class

: Actions 2d, S 4.08, at 285 (1985). l

This Court in Fernald determined that the plaintiffs' ,

|

demand for injunctive relief was aimed at correctino any I

I environmental harm that had already c.: curred and from oreventino '

1

any further harm to the plaintiffs located within a 5-mile radius

of the Fernald facility. Id. The Fernald court found that:

[i]t is abundantly clear to this Court that i

inconsistent adjudications of defendants' liability i

could result potentially in incompatible standards i

I regarding the type and extent of any ordered
corrective or preventive relief. Egg In Re Jackson

4 Lockdown/MCO Cases, 107 F.R.D. 703 (E.D. Mich.

1985). Furthermore, 23 (b) (1) (A) certifications are .

.I particularly appropriate when other suits are '

likely, thus intensifying the risk of inconsistent
adjudications. In Re Federal Skvvalk Cases, 93

I F.R.D. 41!), 423 (W.D. Mo.), vac. on other ords, 680
F.2d 1175 (8th Cir.), cert. denigd, 103 S.Ct. 342 ,

,

(1982); 1 Newberg, supra S 4.08, at 285. Since !

I- litigation in this action already has been pursued
by many other individuals, the risk of multiple ,

suits is probable. (other cases that have been ]
consolidated in the instant litigation pursuant toI the Preliminary Pretrial Order . ;. . .

i

'
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In re: Fernald Litication, Slip Opinion, Master File No.

C-1-85-0149 (S.D. Ohio) (Sept. 8, 1986) (Order Granting Motion for

Class Certification Under Rule 23 (b) (1) (A)) . As a result, this

Court in Fernald certified a non-opt out Rule 23(b) (1) (A) class,

refusing to consider a Rule 23(b)(3) class due to that category's

provision for plaintiffs to opt out. Fernald, suora,

("[c)ertification under Rule 23 (b) (3) with its ' opt-out' provisions

would threaten this possibility") . See also, Aggg.s v. Divested

Atomic Corn., 141 F.R.D. 58 .( S . D . Ohio 1991); ID_re : JacksoD

Lockdown/MCO Cases,107 F.R.D. 703, 711 (E.D. Mich.1985); Reynolds

v. National Football Leacue, 584 F.2d 280 (8th Cir.1978); Green v.

Occidental Petroleum coro., 541 F.2d 1335 (9th Cir. 1976).

If a non-opt out class were not certified, Cyprus Foote
'

faces the probable risk'of multiple suits from numerous plaintiffs,

each involving complex, scientific evaluations, thereby creating

the likelihood of inconsistent adjudications, resulting in

incompatible standards by which Cyprus Foote may have to address

the presence of off-site slag from the Shieldalloy facility. As a

result, in order to effectuate a settlement, Cyprus Foote and Lead

Class Counsel agree that certification of a mandatory, non-opt out

class under Rule 23 (b) (1) (A) is appropriate and required in the

instant case to protect against the possibility of the imposition

of inconsistent adjudications and incompatible corrective

standards. c
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I 2. A Mandatory Non-Opt out Class Is Maintainable Onder
Rule 23Ib)(2)

i The instant settlement class is also maintainable under
.

Rule 23 (b) (2) .

Fed. R. Civ. Pro. 23 (b) (2) provides, in pertinent part:
,

(b) Class Actions Maintainable. An action may beI maintained as a class action if the prerequisites ,

of subdivision (a) are satisfied, and in addition:

* * *

(2) the party opposing the class has acted or
refused to act on grounds generally applicable
to the class, thereby making appropriate final

; injunctive relief or corresponding declaratory
. relief with respect to the class as a

whole; . . . .

Fed. R. Civ. Pro. 23 (b) (2) . Similar to Rule 23 (b) (1) (A), a class

certified pursuant to Rule 23 (b) (2) is a non-opt out class.
1

Laskey, et al. v. UAW. et al., 638 F.2d 954, 956 (6th Cir. 1981). '

Courts in the Sixth Circuit have found that Rule 23 (b) (2)
classes are particularly appropriate where "the common claim is

susceptible to a single proof and subject to a single injunctive
remedy." Senter v. General Motors coro., 532 F. 2 d 511, 525 (6th

Cir.), cert. denied, 429 U.S. 870 (1976). #_e.g, e.g., Mitchell, eteI .

:

] al. v. Dutton, et al., 865 F.2d 1268 (M.D. Tenn.), cert. denied, |

490 U.S.1048 (1989) (class wide discrimination); Alexander, et al.
~

v. Aero Lodae No. 735. Int'l Ass'n of Machinists, 565 F.2d 1364,

1372 (6th Cir. 1977), cert. denied, 436 U.S. 946 (1978)
~

. (homogeneous class and discrimination of entire class based on
.

race).

Certification under Rule 23 (b) (2) is appropriate when a

party opposing the class has acted in a consistent manner towards
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the purported class members so that the defendant's actions are

part of a pattern or practice of activity. Kascer Buick - GMC

I. Truck. Inc. et al. v. General Motors, 1989 U.S. Dist. LEXIS 19009

(S.D. Ohio 1989) (Judge George C. Smith). Additionally, Rule

23 (b) (2) is applicable when the court's equitable power is the

primary form of relief sought. Consequently, "the subdivision does

not extend to cases in which the appropriate final relief relates

exclusively or predominantly to money damages." Fed. R. Civ. Pro.

23 (b) (2) Advisory Committee's Note to 1966 Amendments. On the

other hand, if the primary relief sought is injunctive, Rule

23 (b) (2) certification is appropriate in spite of the presence of

a class claim for money damages. Egg, suora, Alexander, et al. v.

Aero Lodae No. 735, 565 F.2d 1364, 1372 (6th Cir. 1977).

A district court need not withhold approval of a

settlement merely because some class members object to its terms.

Dutton, et al., suora, at 1681. See also, Carson v. American

Brands. Inc., 450 U.S. 79, 88 (1981) (in evaluating settlement

draft court must consider and weigh the plaintiff's likelihood of

success on the merits against the amount and the form of the relief

offered in the settlement); Bronson, et al. v. Bd. of Educ. of the

City Sch. Dist. of Cincinnati, et al., 604 F.Supp. 68, 73 (S.D.

Ohio 1984), cert. denied, 56 U.S.L.W. 3338. Harris v. Pernslev,

654 F.Supp. 1042, 1050 (E.D. Pa.), aff'd, 820 F.2d 592 (3rd Cir.),

cert. denied, 484 U.S. 947 (1987).
,

x

Similarly, the Manual for Complex Litiaation and cases

cited therein indicate that "the [best) view is that, if the

conditions of (b)(1) or (b) (2) are met as well as those of (b)(3),

I 52
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the court is not required to give notice or to permit members to
opt out." Manual for Comolex Litication 3d (1995), S 30.14 333

also; Penson v. Terminal Transnort Co. , 634 F.2d 989, 993 (5th Cir.

1981) (holding that a member of a class certified under Rule
23(b) (2) has no absolute right to opt out of the class, even where

monetary relief is sought and is made available) ; see also,

Reynolds v. National Football Leacue, 584 F.2d 280, 283-84 (8th

Cir. 1978) (holding that when there is a choice between (b)(1) and

(b) (3) certification, generally it is better to proceed under

(b) (1) in order to avoid inconsistent adjudication or a compromise

of class interests); In re: Jackson Lockdown/MCO Cases, 107 F.R.D.

703, 711 (E.D. Mich. 1985) (finding mandatory class preferable to

opt out in prison riot class action where there were claims for

both monetary and injunctive relief) . In applying these legal

principles in Day v. NLO, 851 F.Supp. 869 (S.D. Ohio 1994) , this

Court concluded that certification under Rule 23(b) (2), without

' opportunity to opt out, was most appropriate. Id.

In the instant case, the principal relief sought and

provided for in the Settlement is injunctive in nature. The

plaintiffs sought and obtained identification, evaluation, notice

and remedial action where appropriate for the class. Cyprus Foote

has agreed to provide this relief in the context of this proposed
Settlement. In addition, under the proposed Settlement, Cyprus

agrees to pay incidental money damages related to the provision of

injunctive relief. Consequently, the Court can and should certify

this class for settlement purposes pursuant to Fed. R. Civ. Pro.

_ 23(b) (2) as well as 23(b) (1) .
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VI. THE PROPOSED CLASS ACTION SETTLEMENT NOTICE SHOULD BE APPROVED
FOR DISSEMINATION VIA DIRECT MAILING

The parties agree that best practicable notice of this

settlement is accomplished through a direct mailing to members of

the plaintiff class.

A direct mailing may be expeditiously accomplished

because the class encompassed by the proposed Settlement has been

ascertained after widespread notice and is comprised of residential

property owners.

VII. THE FORMAL FAIRNESS HEARING SHOULD BE SCHEDULED

The last step in the settlement approval process is the
,

" formal fairness hearing" recommended by the Manual for Comolex

Litication_1d, 530.4, 31 mag. There, the Court may obtain all

information relevant to its settlement evaluation. Proponents of

the proposed Settlement can explain and describe its terms and

conditions and offer argument and evidence in support of Settlement

approval. Class members themselves, or their counsel, may be heard

regarding the approval or disapproval of the proposed Settlement.

'
If final approval is granted, the Settlement becomes binding on all i

plaintiff class members, and the claims of the class members
,

against Cyprus Foote are released and dismissed via the entry of a

final order and judgment by this Court.

The parties request that the Court conduct a fairness
I |

hearing in an effort to determine whether the proposed class j

settlement is ". . fair, adequate, and reasonable " Clark. . . . .

Eculo. Co. v. Int'l Union. Allied Indus. Workers of Am.. AFL-CIO, )

803 F.2d 878 (6th Cir.), 480 U.S. 934 (1987) auotina Officers fer
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Justice v. Civil Serv. Comm'n, 688 F.2d 615 (9th Cir. 1982), cert.

denied, Byrd v. Civil Serv. Comm'n, 459 U.S. 1217 (1983); Bronson.
I_ et al. v. Bd. of Educ. of the City Sch. Dist. of Cincinnati, et

i, 604 F.Supp. 68, 71 (S.D. Ohio 1984).
The trial court has discretion in determining the

fairness of the proposed Settlement. Laskey, et al. v. UAW. et

& , 638 F.2d 954, 957 (6th Cir. 1981). However, "the Courts' role

in evaluating a private consensual agreement 'must be limited to

the extent necessary to reach a reasoned judgment that the

agreement is not . the product of fraud or overreaching by, or
collusion between, the negotiating parties and the settlement,
taken as a whole, is fair, reasonable and adequate to all

-I concerned.'" Clark Eaulo. , supra, at 880, cuotina Officers for

Justice, 688 F.2d at 625 (9th Cir. 1982).

After the fairntas hearing, the trial court has the power
to take three actions when faced with the proposed Settlement:

1. to approve the proposed settlement in whole;
2. to reject the proposed Settlement without

recommendations for modification; or
3. to reject the proposed Settlement, but with

| suggestions and recommended changes.

Bronson, supra, at 73.

| The burden of proving the fairness of the settlement
rests with the proponents. Bowlina, et al.. v. Pfizer. Inc., et,

L' i, 143 F.R.D. 141 (S.D. Ohio), appeal dismissed, 995 F.2d 1066

(1992). However, an initial presumption of fairness exists if the

settlement is recommended by class counsel after arms-length
bargaining. Id.

~
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E
A trial court may consider certain factors when it 1

i

| determines whether the proposed settJement is fair, adequate, and
| |
. reasonable. First, the trial court may compare the strength of the |

/
plaintiff's case with the amount and form of relief offered by the j,

| settlement. Carson v. American Brands, 450 U.S. 79, 88 (1981)

(commenting on how courts judge the fairness of a compromise); )
| Williams v. Vukovich, 720 F.2d 909, 922 (6th Cir. 1983); Bronson, |

supra, at 73. Second, the trial court may search for the presence |

1
of collusion. M. Stotts v. Memphis Fire Deo't, 679 F.2d 541 (6th i

I
Cir. ) , Ig.yf d on other ards . , 4 67 U. S. 561 (1984 ) (court can approve

]

a settlement only after it determines that the settlement is the

l
f result of good faith, arms-length negotiations). Third, the trial

court may consider carefully any objections raised by class |
|

'

'

members. M. Fourth, the trial court may choose to analyze the

amount and nature of discovery. M. These factors should be

considered as a whole to determine whether a proposed settler.ent is

fair, adequate, and reasonable. Bowlina, et al., v. Pfi_.3 Inc.,

9t. _al ..,143 F.R.D.141 (S.D. Ohio) , anneal dismissed, 995 F.2d 1066

(1992).
-,

In the instant case, while Lead Class Counsel believes

that the allegations in the class plaintiffs' complaint are well-

founded, Cyprus Foote's position is that causation, procedural and

. numerous legal issues related to the plaintiffs' claims cast doubt

as to whether any of the plaintiffs' claims could ever prevail in
,

.N

this lawsuit. outlined through the remainder of this section are

some of Cyprus Foote's potential arguments should the proposed

settlement fail.
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In their complaint, the clacs plaintiffs allege damages
for, inter Alin, pain, suffering, discomfort, anxiety, fear,

_

worries, stress, mental and emotional distress and fear of cancer.

The plaintiffs have not, and have conceded that they cannot, allege

actual physical injuries at this time as a result of the slag at
issue in this litigation. Thus, the relief sought is primarily
injunctive in nature and the monetary damages sought are incidental

P to that relief centering on property damage, inconvenience and
fear.

In Pauch v. Hanks, the Ohio Supreme Court held that

damages for emotional distress in the absence of Dhysical iniuries

may be recovered in limited circumstances. Sae, Pauch v. Hanks, 6

Ohio St.3d 72 (1983). The Enggh court, in adopting evidentiary
safeguards to prevent the potential abuses of the " infliction of

emotional distress" tort, found that plaintiffs must prove that
they suffered " serious emotional distress which is both. . .

severe and debilitating." M. at 78. Pauch, suora, 6 Ohio St.3d

at 78, 80. (Emphasis added.)

In the recent decision of Day v. NLO, the " severe and

debilitating" requirement articulated by the Pauch court was at
issue. Day v. NLO, 851 F.Supp. 869 (S.D. Ohio 1994). Similar to

the instant case, the Ray case involved alleged radioactive

exposures. H.
~

The plaintiffs in that case argued that exposure to

{ radioactivity was a physical injury in and of l': celf. Day v. NLO,

suora, 851 F.Supp. at 875. The plaintiffs alleged that their

b physical exposure to radiation resulted in an increased risk of

~
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disease, causing them emotional distress. Day v. NLO, supra, 851
F.Supp. at 877.

.

The Court stated that the mere exposure to a low dose of

radiation is not equivalent to a physical injury. Day v. NLO,

supra, 851 F.Supp. at 878, citina O' Conner v. Commonwealth Edison

h , 748 F.Supp. 672, 678 (C.D. Ill.), aff'd., 13 F.3d 1090 (7th
Cir. 1994), cert. denied, 62 U.S.L.W. 3842; Bubash v. Philadelnhia
Elec. Co., 717 F.Supp. 297, 300 (M.D. Pa. 1989).

Thus, to constitute a physical injury, resulting ir a
" reasonable" standard for emotional distress, plaintiffs must show
that they were exposed to overdoses of radiation. Dav v. NLO, 851
F.Supp. 869, 882-883. The facts of this case do not support an
excessive exposure to radiation.

No such exposures to excessive doses of radiation are
present in the instant case. The potential exposures represented

by the testing done to date indicate that they are not high enough
to increase any plaintiff's risk c: cancer

A recent case similar to the instant case found that a
plaintiff's fear of developing cancer, following his accidental
exposure to radiation, was not reasonable and, thus, not

compensable. In Hennessy v. Commonwealth Edison Co. , the Court

[ observed:

[I]f there was little or no chance of the plaintiff
actually being injured, the plaintiff cannot have
been endangered by the conduct. If the plaintiff

. was not endangered, then any resulting emotional
distress, even if real, must be considered
unreasonable, and hence unactionable.

* * *
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[W]e acknowledge that . it has been widely. .

reported and is widely accepted that increased
exposure to radiation yields an increased risk of
contracting cancer. To establish the
reasonableness of this distress, however, Hennessy
must show something more than a general awareness
of the risk of contracting cancer as a result of
exposure to radiation . . . .

Hennessy has come forward with no competent

I evidence to provide a reasonable basis for his
apprehension that the level of internal
contamination he received would be expected to have

I any significant adverse effect upon him in his
lifetime . . . .

Hennessy v. Commonwealth Edison Co., 764 F.Supp. 495, 504, 505

(N.D. Ill. 1991).
Similarly, in Good Fund. Ltd.--1972 v. Church, the court

noted that radioactive particles from a federal nuclear facility
had been deposited on plaintiffs' neighboring lands, but concluded

that the levels of contamination were so low that they "do not

create a significant health hazard." Good Fund, Ltd.--1972 v.

Church, 450 F.Supp. 519, 538 (D. Colo. 1982), rev'd on other ords.

sub nom, McKav, et al. v. United States, et al' , 703 F.2d 464 (10th.

Cir. 1983). Noting that the type of fear alleged by plaintiffs was

"a public reaction which is conjectural, transitory and ephemeral,"

and that it was caused in part by the litigation itself, the court

observed: " Unreasonable fear should not provide a basis for

f recovery." Isl. at 534-35.

Long-term health concerns are equally absent based on the
l
'

axtensive investigation and analysis of the slag at issue in this
'

The parties recognize that the long-term impact of the slagcase.

material is potentially important given the fact that radionuclides

decay over time. However, "long-term" in this instance is far
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g eater than any of the plaintiffs' lifetimes. While the
1

plaintiffs' retained expert in health physics recommends 1,000
.

years as an appropriate modeling period, Cyprus Foote does not

believe that 1,000 years can be a basis for a claim for damages
inasmuch as it is highly speculative. For that reason, the EPA

Science Advisory Board has expressed concern with predicting the

behavior of radionuclides 1,000 years into the future as being
I highly uncertain. Egg, Meeting of the Radiation Advisory Board of

the U.S. EPA Science Advisory Board, May 25-26, 1995, Washington,

D.C.

Cyprus Foote and Lead Class Counsel have also considered

medical monitoring as a component of a potential settlement in good

faith. The relevant data and analysis evaluated by experienced

health physicists and radiologists with vast experience with cases

of alleged exposure such as this, lead the parties to reach the

conclusion that no medical monitoring is warranted. However,

incidental money damages are being paid to those class members with

the greatest hypothetical future dose. This money can be used by

those individuals for medical sonitoring if desired.

As this Court is aware, a claim for medical monitoring

presents a question that is not entirely settled in Ohio. This

Court recantly considered the question of medical monitoring in p_aya
4

v. NLO, 851 F.Supp. 869 (S.D. Ohio 1994). In that case, the Court

noted that the plaintiffs would experience substantial difficulties

concerning the state of the law regarding medical monitoring due to

the difficulty of establishing the requisite elements for an award

of medical monitoring. Day v. NLO, 851 F.Supp. 869, 882-883 (S.D.

'
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1

Ohio 1994); see also, Potter v. Firestone Tire and Rubber Co., 863

{ P.2d 795, 823 (Cal. 1993); Hansen v. Mountain Fuel Socolv Co._, 858

P.2d 970, 977-78 (Utah 1993) (criteria used to establish the need
|'

for medical monitoring for toxic' tort plaintiffs).

| Generally, the class plaintiffs would have to prove that

they had been overexposed to radiation proximately caused by the

negligence of the defendant resulting in an increased risk of a

serious disease, illness or injury and for which a medical test for

; early detection exists. Day v. NLO, 851 F.Supp. 869, 883 (S.D. 1

i

Ohio 1994), citina to Hansen v. Mountain Fuel Sucolv Co. , 858 P.2d

970, 979 (Utah 1993) . Even if the plaintiffs could meet these I

proof requirements, the plaintiffs would have to show that any such

early detection would be beneficial--meaning that a treatment

exists that could alter the course of any such illness, that the

test was one prescribed by a qualified physician according to |

applicable scientific principles, and that any compensation for

medical expenses was reasonable and necessary. L4

While Lead Class Counsel argued for, and Cyprus Foote in

good faith considered medical monitoring, its need was not

supportable by science. Fortunately, for all those impacted, the

testing and evaluation demonstrates that there is no substantial

increased risk of disease from the slag at issue in this lawsuit.

VIII. CONCLUSION

Representative Plaintiffs, by and through Lead Class
'

Counsel, and Cyprus Foote, respectfully request that this Court

commence its settlement approval process by granting: (1)

preliminary approval to the proposed Settlement; (2) granting

I 61
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provisional certification of a settlement class pursuant to Fed. R.
Civ. Pro. 23 (b) (1) and (b) (2) ; (3) approving the Class Action

Settlement Notice process proposed; and (4) scheduling a formal
fairness hearing in this matter.

Dated: June 1996.

Respectfully submitted,

ALEXANDER, RAPAZZINI & GRAHAM

b/kYhI Richard Alex6ndW, Esq'. (/'

Mark P. Rapazzini, Esq. -

M. Elizabeth Graham, Esq.

I 55 Market Street, Suite 1080
San Jose, California 95128
(408) 289-1776

KK TELEPhbr/E$t/T1/DR/ZA770A/| Lead Class Counsel

CLIMACO, CLIMACO, SEMINATORE,
LEFKOWITZ & GAROFOLI CO., L.P.A.

I ?@nd& w Masp
John R. Climaco (0011456)
Robert B. Casarona (0036715)I Paul D. Jesse (0058664)
Suite 900, The Halle Building
1228 Euclid Avenue

I Cleveland, Ohio 44115-1891
(216) 621-8484 (Telephone)
(216) 771-1632 (Telecopier)

Trial Attorneys for Defendant
Cyprus Foote Minerals Company

|
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CERTIFICATE OF BERVICE
-

I hereby certify that a true copy of the foregoing Motion

.

for Preliminary Approval of Class Action Settlement and for Class

Certification for Settlement Purposes together with Memorandum of

Points and Authorities in Support of Preliminary Approval of Class

Action Settlement and Certification of a Settlement Class Pursuant
to Fed. R. Civ. Pro. 23 (b) (1) (A) and 23 (b) (2) have been sent by
regular U.S. mail, postage prepaid, to Richard Alexander, Mark
Rapazzini and M. Elizabeth Graham, 55 South Market Street, Suite
1080, San Jose, California 95113 and Steven D. Bell, Ulmer &:

Berne, Suite 900, Bond Court Building, Cleveland, Ohio 44114, this
[i day of June, 1996.

I
I ddAA-s*aw

Robert B. Casarona ' V

I
I
I
I
I

.

,
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UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF OHIO

EASTERN DIVISION

STRAWSBURG, et al., ) CASE NO. C2-94-1069
) CONSOLIDATED WITH CASE

Plaintiffs, ) NO. C2-95-248
)

v. ) JUDGE SMITH
)

METALLURG, INC., et al., ) MAGISTRATE JUDGE KING
)

Defendants. ) MEMORANDUM OF UNDERSTANDING
) OF SETTLEMENT
)

This Memorandum of Understanding of Settlement

(hereinafter "MOU") sets forth the compromise and final settlement

between the plaintiff class members of all claims asserted in the

above-captioned cases (hereinafter referred to as the " settlement")

once approved by the Court as a fair and reasor.able settltaent. It

is agreed as follows:

1. Defendant Cyprus Foote Mineral Company (hereinafter

" defendant") agrees solely for the purposes of the settlement and

its implementation that Civil Action No. C2-94-1069, consolidated

in whole with Civil Action No. C2-95-248, shall proceed as class

actions pursuant to Federal Rules of Civil Procedure 23 (b) (1) and'

(b) (2) . If the settlement fails to be approved or otherwise fails

to be consummated for any reason, including, but not limited to, a

failure to be affirmed on appeal, as drafted herein and agreed,



-- --

.

l

then defendant retains all rights to contest and object to the

maintenance of the consolidated cases as either as consolidated or
individual class actions. Further, by executing the settlement,,

defendant does not admit that certification of a class is proper or
appropriate pursuant to Fed. R. Civ. Pro. 23 or any other law or

rule in this or any other lawsuit. Nor does defendant admit that

it has engaged in any wrongful or culpable conduct or that any

person has sustained any damage or loss by reason of any of the
allegations made in these lawsuits. Rather, defendant has agreed

to enter the settlement solely in order to put to rest all

controversy and avoid further expense and protracted costly

litigation.

I
2. Nothing contained in this MOU may be used or

construed as an admission of any kind. Neither this MOU nor any of

the documents filed in support of this MOU nhall be offered or

received as evidence in any proceeding or any court or other

tribunal, civil or administrative, as an admission or concession or

inference of wrongdoing of any kind on the part of defendant.

3. The settlement described herein is expressly

conditioned upon satisfaction of the following:

a. It is believed and understood by the parties, after

widespread notice to the affected communities,

including court-approved notice approved on July
~

10, 1995, that class members' property as defined

in paragraph 5 have been fully identified.

Notwithstanding, defendant has agreed to provide

further notice as may be required by the Court.

~
2

m

~

_ _ _ _ _ _ _ _ . _
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|

The residential properties that the current class

members own or where the current class members
defined by paragraph 5 reside are identified in

attached Exhibit 1. This settlement is expressly
conditioned upon certification of a mandatory, non-
opt out plaintiffs' class as that class is defined

in paragraph 5 below and as that class has been

identified to date. If the number of class

members' properties increases by 10% or more above

the number of properties identified in Exhibit 1

before the settlement is given final approval, then

defendant, at its sole discretion, may terminate
this MOU;

b. The Court's determination thaE the settlement is
fair and ' reasonable pursuant to Federal Rule of

Civil Procedure 23(e) and the settlement being

entered as a final judgment; and

c. The final exhaustion of any appeal or challenge
asserted in any court or tribunal, objecting to any

. aspect of settlement, including, but not limited

to, the certification of a mandatory plaintiffs'

class.

4. Upon final approval of the settlement as set forth
i

in this MOU by the Court, the parties to this MOU (i.e., all class

members as defined by paragraph 5 and Cyprus Foote) that have not

raised a proper objection pursuant to paragraph 7 herein waive

their respective rights of appeal of certification of the mandatory

3
,

-

_ _ _ _
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.

class and entry of the settlement as a final judgment in Civil

Action C2-94-1069, consolidated in whole with Civil Action C2-95-

248, but retain their rights to:

a. Enforce the settlement in the United States

District Court for the Southern District of Ohio;

and

b. Defend the mandatory class certification and

settlement in any appeal taken; and

c. Fully litigate any and all claims or defenses that

have been raised .ar which could have been raised in

these Civil Actions if any appeal of the settlement

by any other party or entity is granted and the

final judgment incorporating this MOU is overturned

or revised in any manner.

5. The settlement shall finally and conclusively

resolve all claims pursuant to the release set forth in paragraph
6 herein by any member of the class in consolidated Case Numbers

C2-94-1069 and C2-95-248. The mandatory, non-opt out class shall

be composed of:

a. All persons who own residential property or reside
-

on residential property containing slag (whether or

not subsequently removed), generated from

production operations of Foote Mineral Company and

its predecessors prior to May 13, 1987, at the

plant currently owned by ShieldAlloy Metallurgical
_

Corporation located in Byesville, Ohio.

- 4
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b. This MOU expressly excludes all persons who

received slag generated from production operations
|

owned and/or operated by ShieldAlloy Metallurgical
Company and its affiliates, subsidiaries,

predecessors and successors as well a any other

company that is unaffiliated with Cyprus Foote

Mineral company. It is expressly acknowledged that

'

Foote Mineral Company ceased ownership and

operation of the plant in question on May 13, 1987.

6. When the Court's ruling approving the Settlement

becomes final and all appeals are fully exhausted, plaintiffs'

class shall, by order of the Court on behalf of the class, release

with prejudice, acquit and forever discharge defendant Cyprus Foote

Mineral Company, its subsidiaries, affillates, successors and

assigns, and all past, present and future directors, shcreholders,

officers, agents and employees and all related and associated

companies and their respective past, present and future directors,

shareholders, officers, agents, employees, predecessors, successorsi

and assigns from any and all actions, causes of action, claims,

demands, losses and damages, compensat >ry, punitive and exemplary,

of whatsoever kind or nature which plaintiffs' class had or now has

or may hereafter have arising directly or indirectly from, out of

or in any way related to the slag described in paragraph 5(a) of

| this MOU and including, but not limited to (a) claims for (i) fear

of cancer, disease or of contracting any illness, injury, or

impairment; (ii) increased risk of cancer, disease or of

contracting any illness, injury, or impairment; (iii) mental injury

I
|
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or impairment, (iv) medical monitoring, (v) loss of consortium, and

(vi) emotional distress, discomfort, injury or impairment,

including the physical symptomology proximately caused thereby; (b)

claims for compensatory, exemplary or punitive damages; (c)

negligence, willful and reckless conduct, private nuisance, public
nuisance, property diminution, prcperty damage, stigma,

ultrahazardous activity, trespass, fraudulent concealment, breach

of the implied warranty of merchantability, and breach of the

implied warranty of fitness for particular purpose claims; (d)

claims under the Comprehensive Environmental Response, Compensation

and Liability Act, 42 U.S.C. 9601, p1 Agg.; and (e) any claim for

attorneys' fees, costs and expenses in connection with this lawsuit

and the slag described in paragraph 5 of this MOU; provided,

however, this release does not extinguish any currently unknown

future individual claims for compensatory damages for latent

physical injuries proximately caused by the slag described in

paragraph 5 of this MOU that have not manifested themselves up to

the effective date of the Settlement.

7. The parties agree to move for and take all

appropriate steps to finalize the settlement and agree:

a. To request jointly that the Court preliminarily

approve the settlement;

b. To request jointly that the Court order that notice

be directed to class members advising them of the

settlement and advising them of their right to

object, the effect of a non-objection, and the date

of this Court's fairness hearing pursuant to

,

6~

-
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Federal Rule of Civil Procedure 23(e). It is

agreed that residential properties where members of

the class as defined in paragraph 5 reside and that |

class members own have been identified and that
best practicable notice, subject to Court approval,

is first class United States mail:

(i) The notice to be mailed shall be jointly

I prepared and submitted to the Court for

approval wichin 30 days of the Court's l
|

preliminary approval of the settlement. !

(ii) Lead class counsel Richard Alexander of

Alexander, Rapazzini & Graham, San Jose,

California, shall send out all Court-

approved notices and certify to the coert

that all identified class members were

mailed notice in accordance with this MOU

and Court approval.

(iii) Defendant agrees to pay all postage costs

of the notice as described herein.

(iv) Those class members wishing to file

objections to the settlement -must file

those objections with the Court along

with an explanation of each and every

reason they object to the settlement,

including any support for their

objections 15 business days prior to the

date of the Court-scheduled 23(e)

7
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fairness hearing. Any objections not

made in accordance with this provision

are deemed waived and shall not be a part

of the record before the Court. Notices

of objections shall be filed with the

Court and shall be served by regular

first-class U.S. mail to:

Richard Alexander
Lead Class Counsel

I Alexander, Rapa zini & Graham
55 South Market Street
Suite 1080
San Jose, California 95113

Robert B. Casarona, Esq.
-

Counsel for Cyprus Foote Mineral
Company

Climaco, Climaco, Seminatore,
Lefkowitz & Garofoli Co., L.P.A.

I The Halle Building, Suite 900
1228 Euclid Avenue
Cleveland, Ohio 44115

c. To jointly seek a final judgment consistent with

paragraph 6 herein within 3 days following the

final approval of the settlement by the Court.
8. Within 30 days of Preliminary Approval of the

settlement, defendant shall deliver to the U.S. District Court for

the Southern District of Ohio or to an interest-bearing account
designated by the Court the sum of $850,000.00, said sum

representing money damages incidental to the injunctive relief

provided herein payable to the plaintiffs' class. As soon as

practicable, the fund shall be invested in government-insured

I
-

8-

7
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interest-bearing instruments approved by the Court.' Any interest
earned on the fund shall become part of the fund. Except as set

forth herein, no money shall be withdrawn from the fund until the

Court and only after the Court has (i) certified a mandatory, non-

opt out plaintiffs' class, (ii) approved the settlement according
to its terms, and (iii) all appeals are exhausted.

9. Upon the Court's approval of the settlement,

defendant and its attorneys and representatives shall be relieved

of all further responsibility or obligation with respect to

administration of the incidental monetary damages to be paid
pursuant to the settlement. As soon as practicable, the Court

shall select a " master" or a " trustee" who shall determine the
protocol for distribution of the fund to the class members and to j

accomplish actual distribution of the fund to the class members.

No funds shall be distributed until the Court has certified the
mandatory, non-opt out class, entered a final order approving the

settlement as fair and reasonable, and all appeals and challenges
are finally exhausted. Lead class counsel, Richard Alexander of

Alexander, Rapazzini & Graham, shall act in an advisory capacity to

the " master" or " trustee" and shall assist in the development of a

protocol for the processing of claims and distribution of funds,
and in any other matter requested by the Court. Defendant agrees

to pay lead class counsel reasonable attorney fees and costs

associated with lead class counsel's involvement with

8Such instruments shall not have restrictions up';n withdrawal
which would frustrate or impede return of the fund to defendant
pursuant to paragraph 10 below.

9
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administration of the settlement fund. All final decisions with
respect to protocol shall be made by the " master" or " trustee."

_

Any objection to a decision made by the " master" or " trustee" shall

be made within 7 days of the " master's" decision to the court, for
final decision. It is expressly agreed that the court's decision

on any such objection is binding and final in this respect and

shall not be subject to appeal.I 10. In the event that this court does not certify the

mandatory, non-opt out plaintiffs' class as that class is defined

in paragraph 5 herein, or does not determine that the settlement as

proposed is fair and reasonable and enter the settlement as a final

.

judgment, or in the event that the settlement is not consummated or

finalized for any reason, including, but not limited to, the non-

affirmation of the settlement as constituted and set forth in this
MOU by any court of appeal, then the fund and all accumulated

interest shall be returned to defendant within 30 days after entry

of judgment of any appeal of the settlement and/or the last day
'

upon which an appeal to any aspect of the settlement could be

filed. In addition, upon the final distribution of all monies owed
,

pursuant to this MOU, any monies remaining in the fund shall be

returned to Cyprus Foote.

11. The costs of administration of the fund shall be
|

W paid separately from the fund by defendant by express written order

of the court.

12. The Malernees, McMasters, Strawsburgs and those '

class members identified by virtue of evaluation done pursuant to

paragraph 17 that meet the criteria of paragraph 17(a) of this MOU

10
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shall be considered Subclass 1. Each identified individual family

with class members in Subclass 1 (" Subclass 1 families") that
reside at the properties identified in Exhibit 2, as amended for

properties that may be added after evaluation pursuant to paragraph

17, shall be entitled to receive one lump sum total payment of

$40,000 from the fund established pursuant to paragraph 8. The

payment shall be distributed pursuant to and in accordance with

paragraph 9 herein. In addition, defendant agrees that it shall

purchase and/or remediate the identified properties in Subclass 1.

The properties to be remediated and/or purchased are set forth in

Exhibit 2, as amended for properties that may be added after

evaluation pursuant to paragraph 17. The decision on whether to

purchase the property shall be made by defendant, at its sole

discretion, after consultation with each respective property owner

of record.

a. Remediation, if chosen, shall be the excavstion and

removal of the slag described in paragraph 5 from

the property.

b. If defenaant decides to purchase the property, the

price shall ne determined by appraisal paid for by

defendant. The appraiser will be jointly selected

by defendant and property owner from a list of Ohio

licensed real estate appraisers.

~

c. Defendant's decision on whether it will purchase

{ the property shall be made within 60 days of final

Court approval of the settlement and the exhaustion
.

of all appeals.

11
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d. If remediation is performed Ond defendant chooses

not to purchase the property, defendant shall phy
reasonable and necessary temporary living expenses

to the affected class member (s) while excavation of
the slag occurs. The justification for and cost

of temporary living arrangements under this

scenario must be aph by defende.nt prior to

payment. Any objection to the defendant's c";roval

or lack thereof shall be appealed to the master or

trustee within 7 days of notice of the defendant's

decision. The master's or trustee's decision shall
be final and binding upon all the parties. Within

30 days of the final decision made with resspect to

any temporary living arrangements, defendant agrees

to fund the cost of those arrangements that were

paid or are to be paid out of the fund. In

addition, if remediation is selected by defendant,

the steps identified for radon testing and any

radon mitigation under Subclass 3, except for those

in paragraph 14(e), shall apply as written herein.

13. The Downing family and those class members

f identified by virtue of evaluations done pursuant to paragraph 17
that meet the criteria of paragraph 17(b) of this MOU shall be

! considered Subclass 2. Each identified individual family with

class members in Subclass 2 (" Subclass 2 families") that resides at
the properties identified in Exhibit 3, as amended for properties

[ added after evaluation is performed pursuant to paragraph 17, shall

12
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be entitled to receive one lump sum total payment of $20,000 from

the fund established in paragraph 8. The payment shall be
~

; distributed pursuant to and in accordance with paragraph 9 herein.

In addition, defendant agrees that it shall either remediate or

j purchase the identified property in Subclass 2. The properties to

be remediated and/or purchased are set forth in Exhibit 2, as

amended for properties that may be added after evaluation pursuant
'I 1

to paragraph 17. The decision to remediate or purchase the !

property shall be at defendant's sole discretion after conse'tation

with each property owner of record,

a. Remediation, if chosen, shall be the excavation and

removal of slag described in paragraph 5 from the

property.

b. If defendant decides to purchase the property, the

j price shall be determined by appraisal paid for by
1

defendant. The appraiser shall be jointly selected

by defendant and the property owner from a list of

Ohio licensed real estate appraisers.

c. Defendant's decision on whether to purchase the
I'

property shall be made within 60 days of final

court approval of the settlement and the final

exhaustion of all appeals.

d. If remediation is performed and defendant chooses
|

not to purchase the property, defendant shall pay

'

reasonable and necessary temporary living expenses

to the affected class member (s) while excavation of
the slag occurs. The justification for and cost

I 13
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of temporary living arrangements under this.

scenario must be approved by defendant prior to
payment. Any objection to the defendant's approval
or lack thereof shall be appealed to the master or
trustee within 7 days of notice of the defendant's
decision. The master's or trustee's decision shall
be final and binding upon all the parties. Within

30 days of the final decision made with respect to

any temporary living arrangements, defendant agrees "

i
to fund the cost of those arrangements that were

paid or are to be paid out of the fund. In

addition, if remediation is selected by defendant,

the steps identified for radon testing and any
radon mitigation under Subclass 3, except for those

in paragraph 14(e), shall apply as written herein.
14. Subclass 3 shall include class members that own or

reside on properties with slag located against or contiguous to
their respective residential dwellings' living quarters'

foundation. Such slag must be in place and used as an underground

construction material as opposed to use for driveways or walkways
or for other surface use. Subclass 3 shall not include those class
members in Subclasses 1, 2 or 4. For each identified property

where class members reside or that class members own identified in
Exhibit 4, as amended for properties that may be added after

testing pursuant to paragraph 17 herein, defendant agrees to the
following relief:

,

14
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Defendant shall conduct short-term radon testing ina.

the home if requested by the property owner or lead

class counsel on behalf of the property owner in
writing by October 15, 1996. Protest, Inc., a

licensed State of Ohio radon testing company, shall
perform the testing in accordance with the

procedure set forth in Exhibit 5. The testing

shall take place in November or December, 1996

unless the settlement is not approved or is held up
by an appeal.

b. Any property owner class member with radon test

results exceeding 4 pCi/1 shall be entitisd to a

radon mitigation system at defendant's expense.

The radon mitigation company shall be selected byc.

defendant. The property owner of record shall have

the right to a reasonable objection on the

selection, provided such objection is made in

writing within 14 days after written notification

by defendant of the identity of the radon

mitigation company selected. The failure of the

property owner to make a timely objection shall
'

waive any right to object to the selection of the

radon mitigation company.

d. Within 7 days of the installation of a radon

mitigation system, defendant shall direct Protest,

Inc. to perform a test to determine if the system

is working. If the test results indicate radon

~

15
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I'
exceeding 4 Pci/l in the home, defendant shall

change the system as necessary to accomplish aI
reading below 4 Pci/l in the home.

e. The ownn(s) of record of each property in Subclass
3 shall be entitled to receive from the fund

established pursuant to paragraph 8 herein:

(i) A lump sum of $15,000; gr

(ii) 10% of the appraised value of their

property.

The decision in this regard is at the property
-

owner's sole discretion and the property owner must

notify defendant and the " trustee" or " master"

appointed pursuant to paragraph 8 herein of its

selection in writing within 60 days of the

j installation of the radon citigation system. If

the owner of record chooses to accept 10% of the
'

appraised property value, the appraisal shall be

paid for by the owner of record. The appraiser

shall be jointly selected by class counsel and

j defendant. If the appraisal value exceeds $15,000,

defendant agrees to submit to the court for deposit

into the fund provided for by paragraph 8 theg
5 amount of the excess within 30 days of notification

by the " master" or " trustee." For example, if the

appraisal results in the property owner being
,

entitled to $25,000, then defendant, upon proper
^

notification as provided for herein, shall deliver

I 16
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i

$10,000 to the " Master" or " Trustee" to be

deposited into the fund.

f. Once the work to be completed under this section is

done, defendant's obligations hereunder are

discharged. Each property owner agrees that any
objection with respect to the work being done in

accoraance with this settlement must be made to the
Master or Trustee. Defendant shall be given 7

business days to respond to the objection. Any

| decision made by the Master or Trustee shall be

binding and final, not subject to any appeal.
15. Subclass 4 shall include all class members who own

property containing slag except for those class members in Subclass
1, Subclass 2 and Subclass 3. Each class member who is theI
property owner of record of the properties identified in Exhibit 6,

as amended for properties added after evaluation is performed
pursuant to paragraph 17, shall be entitled to $5,000 from the fund

established pursuant to paragraph 8 herein.
16. If any property owner refuses to execute and abide

by the terms of the attached access agreement (Exhibit 7) or
rejects or refuses access, such refusal and objection shall be

deemed compliance and defendant is released from any further

obligation under the settlement with respect to that property and
the class members that own or reside at the property.

17. Defendant agrees to evaluate the remaining class,
,

members' properties that have not been evaluated to date. Those

properties are identified by Exhibit 8, attached and incorporated

- 17
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I'
herein. The testing analysis and evaluation shall be in

substantial conformity with the previous testing analysis and
evaluation done to date by defendant and as set forth in Exhibit 9.

Lead class counsel's experts shall be allowed the opportunity to

participate in the testing and evaluation with the understanding j

that it shall be in substantial conformity with the previous |

process and evaluation done to date. The Beskid property at 50795

Grisback Road, Byesville, Ohio 43723 shall be included in this

subclass. The results of the evaluation, testing and analysis and

of the resulting data obtained from the untested properties,

including the Beskid property, shall determine which subclass a

class member with untested property shall be included in, if any,

at the conclusion of the evaluation. All testing analysis, dose )

modeling and dose evaluation shall be in substantial conformity

with the work done by defendant's experts, Woodward-Clyde and

Auxier & Associates, to date, as described in Exhibit 9.

a. Each property containing slag where the sum of
.

fractions as calculated from measurements of

various radionuclides present corresponds to aI ,

hypothetical future dose, estimated by the RESRAD

and described in Exhibit 9, greater than or equal

to 100 mrem /yr shall be included with and shall |<

entitle the class members to the same relief as !

Subclass 1.

b. Each property containing slag where the sum of '

fractions as calculated from measurements of

various radionuclides present corresponds to a

I 18
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|hypothetical future dose, estimated by the RESRAD
|

and described in Exhibit 9, greater than or equal

| to 50 mres/yr but less than 100 mrem /yr shall be

included with and shall entitle the class members

to the same relief as Subclass 2.

c. Each property that contains slag against or

contiguous to the residential dwellings' living

quarters' foundation that is not included in

subclass 1, 2 or 4 shall be included with and shall

entitle the class members to the same relief as

.| that provided in Subclass 3.

d. Each property containing slag where the sum of

fractions as calculated from measurements of

various radionuclides present corresponds to a

hypothetical future dose, estimated by the RESRAD

and described in Exhibit 9, less than 50 mrem /yr

shall be included with and shall entitle the class

members to the same relief as Subclass 4.

e. Any class member whose property is identified on

Exhibit 8 that seeks to have its property evaluated

pursuant to paragraph 17 shall first respond to a

written questionnaire prepared by defendant and

approved by lead class counsel to determitse whether

the property owner will fall within one of the

subclasses and is thus entitled to have the

property further evaluated pursuant to this

paragraph 17. If the class member objects to the

19
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defendant's decision under this subparagraph,

he/she shall provide " sufficient evidence" of

entitlement to further evaluation pursuant to this
paragraph 17. For the purposes of this paragraph,

" sufficient evidence" shall be a sworn affidavit
under penalty of perjury verifying the basis for

further evaluation. It shall be deemed to be

sufficient evidence if the sworn affidavit sets
forth facts sufficient to establish that the

residential property that the class member owns or

resides upon contains slag originating from Foote

Mineral company or its predecessor prior to May 13,
1987. If the defendant deems the evidence

insufficient and continues to refuse to further
evaluate the property and the class member that

owns or resides on the subject property objects to
defendant's refusal to further evaluate the

property, he shall submit a written claim to the

" master" or " trustee" appointed pursuant to

paragraph 8 herein within 7 business days from
receipt of defendvet's written rejection.

| Defendant shall- have. 7 business days from the

receipt of written notice of such a claim to submit
|

a reply to the claim to the master or trustee. The

Master or Trustee shall then make a decision within
5 business days. If either party objects to the

" master's" decision, then defendant or property

20
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owner can make an appeal to this court within 7

1 days of the " master's" written decision. The

Court's decision shall be final and binding in this

respect and shall not be subject to appeal.

18. It is agreed that Subclasses 1, 2, 3 and 4 are

mutually exclusive and that the relief provided in each is not

cumulative.

19. Defendant agrees to deposit within 30 days of

completing the evaluation set forth in paragraph 17 with respect to

the categorization of class members into subclasses, sufficient

money in the fund to cover the additional class members' incidental

money damages.

20. Defendant agrees to pay a one lump sum total payment

of $65,000 to the Court-appointed class representatives of the

consolidated lawsuit. This one lump sum total payment shall be

paid out of the fund established pursuant to paragraph 8.

21. Defendant agrees to pay the reasonable attorney fees

of lead class counsel that have been approved as fair and

reasonable by the Court. Said fees shall be presented for review

to defendant subsequent to this MOU being presented to the Court

and subsequent to this Court's final approval. The plaintiffs'

attorney fees have not and shall not be discussed prior to that

time. Defendant will pay for reasonable and proper costs and

expenses, including the Lead Class Counsel's expert fees. In this
'

regard, defendant will pay up to $200,000 for reasonable and proper

expert fees, costs and expenses incurred by lead class counsel.

Lead class counsel agrees to notify their experts immediately to

21-
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|

cease all work and to limit their future work to specific tasks

required by this MOU.

22. Defendant shall have the right at its discretion and

in accordance with applicable law to record notice of the existence

of this lawsuit and settlement at any class members' property.

Such notice must be approved by lead class counsel prior to

recording. In addition, class member property owners agree to

disclose the existence of this settlement to any subsequent

purchaser of their property and shall include the language jointly

agreed as attached in Exhibit 10 to the Residential Property

Disclosure Form required to be exchanged pursuant to Ohio Revised

Code Section 5302.30.

23. Cltss members agree that they will forever be barred

from instituting, pursuing or in any way aiding any claim, cause of

action, or demand discharged and released by the settlement !

described herein, that the settlement may be pleaded as a full and

complete defense to any such discharged and released claim, cause

of action or demand and that the settlement or the facts upon which

it is based are not admissible in any other civil, judicial or

j administrative proceeding, except a proceeding to enforce the terms

of the settlement.

) 24. This court shall retain jurisdiction over all

matters, including this MOU and the parties thereto .and enforcement

thereof, the fund and, the administration of the settlement.

25. It is agreed that this MOU and its terms shall

remain confidential between the class members or potential class

members identified as of the signing of this MOU and defendant and

22
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e

- shall not be released to the public or filed as a public document

until the Court preliminarily approves the settlement.

This document represents the complete understanding of

the parties regarding settlement and supersedes any prior written

or oral communication.

APPROVED AND AGREED TO:

FOR PLAINTIFFS' CLASS:

b |3 , 1996Date:
_

-[v( Richard Alexander, gall, g
Land Class Counsel
Alexander, Rapazzini & Crahan
55 South Market Street
Suite 1080
San Jose, California 95113

FOR DEFENDANT CYPRUS FOOTE
KINERAL COMPANY

J4 N , 19967O Date:
Robert B. Casarona, Esq.
Climaco, climaco, Seminatore,

Lefkowitz & Garofoli Co.,
L.P.A.

Suite 900, The Halle Building
1228 Euclid Avenue
Cleveland, Ohio 44115
Trial Attorney for Cyprus Foote

| Mineral Company

b
| .

I\
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EXHIBIT 1

RESIDENTIAL PROPERTIES FALLING WITHIN CLASS

Property
Hamg Address Gy Zio Code Desionation Tested

Anderson, Loren 306 South 25th St. Cambridge 43725 0-48 YesBarrett, Edward & Suzanne 102 Eastview Dr. New Concord 43762 P2-38 Yes

IJeskid, Jill & Steve
tuman, Sherwood 354 Cowgill Lane Cumberland 43732 N/A No

58795 Grisak Road 8yesville 43723 0 18 Yes
Bollinger, Mrs. Ray 13266 Bohemian Rd. Lone City 43755 P2-39 Yesbgher, John 6570 Brick Church Rd. Cambridge 43725 0-04 Yes

I arlson, Cecilallahan, Allan 57463 Northstar Road Pleasant City 43772 N/A No
C 18378 Anderson Road Kimbolton 43749 N/A Nor pent:r, Jack 5026 Skyline Dr. Cambridge 43725 0-42 Yes

ar
| :hapm:n, Terry 14720 Zane Rd. Lone City 43755 P2-01 'YesLhismar, Geneva 56717 Cherry Hill Rd. Buffalo 43780 0-09 YesClark, H:rold McClary Road Lower Salem 45745 N/A Noochran, John & Janet 20026 Grego St. Senecaville 43780 0-17 YesI ::ook, J:sie 61092 Southgate Rd. Cambridge 43725 P2-57 Yes

Cooley, Greg 58723 Hendershot Road Cumberland 43732 0-21 Yes
- 'ooper, Barry 206 Brown Ave. Senecaville 43780 P2-02 Yesoulter, Charles 5593 Skyline Dr. Cambridge 43725 O-44 Yes:x, Rick 17280 Anderson Road Kimbolton 43749 O-01 Yesrunningham, Rich 57624 North Star Road Pleasant City 43772 0-33 Yes

aymut, Don 310 S. 25th Street Cambridge 43725 N/A Nolik, William & Marie 62243 Highhill Rd. Cambridge 43725 O-23 Yes
Dilley, Fred 10271 Twin Oak Dr. Cambridge 43725 0-50 Yes

inges, Jay 61020 Brookside Ln. #19 Lone City 43755 O-06 Yesodd, Ronald 3191 Harding Ln. New Concord 43762 0-20 Yes' owning, Charlene 7311 Brick Church Road Cambridge 43725 0-05 Yes'

-| uffy, Robert E. 4231 Peters Creek Road Cambridge 43725 N/A No
urant, Beth 109 Eastview Drive New Concord 43762 N/A NoAmers n, Robert 703 Lakeview Drive Cambridge 43725 P2-03 Yes: R:lds, Robert 436 North 5th St. Cambridge 43725 P2-04 Yes

I rable, Roy
tmming, Ron 4842 Bloomfield P.d. Cambridge 43725 P2-05 Yes

8990 Brick Church Road Cambridge 43725 P2-06 Yes
Gerdau, Mrs. Charles 11034 North St. Box 23 Darwent 43733 0-34 Yes

esamIn, Lowell 59231 Palmer St. Byesville 43723 O-37 Yes
irten, Joseph & Glenda 65328 Pigeon Gap Rd. Cambridge 43725 O-38 Yes
:tsch:II, Mark 5050 Skyline Dr. Cambridge 43725 0-43 Yes

. 'annon, Ellen 10738 Linwood Dr. Pleasant City '43772 0-25 Yes
ann:n, Fred 9170 Lucasburg Rd. Byesville 43723 0-29 Yes

erris, Gene & Helen 10882 Seneca Lane Byesville 43723 0-41 Yes
H:ught, Judy 13404 Catbird Rd. Byesville 43723 0-08 Yes

ill, M:rk 64597 Slaughter Hill Rd. Cambridge 43725 P2-56 Yes
.ollenbeck, Diane 59785 Wintergreen Rd. Senecaville 43780 0-52 YesHhwill, P t 59133 Little Kate Road Byesville 43723 P2 51 Yes
uddock, John 421 North 6th St. Cambridge 43725 P2-55 Yes
acks:n, Gene 61701 Institute Rd. Lone City 43755 P2-07 Yes

pohnson, Jimmy 5753 Klass Rd. Cambridge 43725 P2-08 Yes
L5hnson, Tommy 60289 Claysville Rd. Cambridge 43725 P2-09 Yes

ennedy, Donald 520 Harrison Road Cambridge 43725 N/A No
-



.

Orkman, LorieAnn 59250 Little Kate Rd. Byesville 43723 0-27 Yes
Land, Ed 66579 Lake Ridge Dr. Old Washington 43768 P2-59 Yes
' aRue, Carl 63825 Arrowhead Road Cambridge 43725 N/A No.

.aRue, William 60934 High Hill Road Cambridge 43725 N/A No
Leidner, Robert 136 East St. Lone City 43755 O-13 Yes
Little, Pamela 10721 Linwood Rd. Pleasant City 43772 P210 Yes

I ucas, Darlene
60145 Wintergreen Road Pleasant City 43772 N/A No

.ukehart, Karen and Don 59087 Marietta Road Byesville 43723 N/A No
Mahaffy, Tom 61783 Shaw Road Cambridge 43725 N/A No
dalernee, Sue Ann 58815 Grisak Road Byesville 43723 0-19 Yes

I Aathias, Charles 25920 Township Rd.,1052 Quaker City 43773 P2-43 Yes
McCance, Shirley 61148 Oakwood Rd. Byesville 43723 0-36 Yes
'AcCune, Cheryl 59382 Claysville Rd. Cambridge 43725 P2-12 Yes
AcFadden, Anna 10131 Elm St. Byesville 43723 P2-11 Yes

McMasters, Mary Francis 10215 Sycamore Road Byesville 43723 0-47 Yes
Mesarchik, Larry 10167 Catapla Street Byesville 43723 0-07 Yes

I .Aoore, Dan
A:theney, Carol 9131 Lucasburg Rd. Byesville 43723 P2-13 Yes

61149 Southgate Rd. Cambridge 43725 0-46 Yes
Moore, Sue 11152 Seneca Ln. Byesville 43723 P2-14 Yes
Aoorehead, Betty 20006 Gregg St. Senecaville 43780 0-16 Yes

I Aulligan, John 14785 Walhanding Road Senecaville 43780 0-51 Yes
N:sser, Jack 9' 23 Echlberry Rd. Cambridge 43725 0-14 Yes
"orter, Bob 6740 Matthcw Lane Cambridge 43725 N/A No

I limshaw, Joon & Bonnie68014 Loftled Rd. Cambridge 43725 O-28 Yes
tieed, Jim 1983 Greenwood Ave. Cambridge 43725 P2-44 Yes
Reed, Verda 63302 Bobs Run Rd. Cambridge 43725 P2-45 Yes

I .lainhardt, Leonard
62707 Beverly Ln. Cambridge 43725 P2-46 Yes

lobbie, Robert 60352 Claysville Rd. Cambridge 43725 0-11 Yes
Roberts, Phyllis 11275 Ideal Rd. Byesville 43723 0-24 Yes
lubright, James 336 Bass Ln. Senecaville 43780 P2 47 Yes

I ;aint:noy, Karen 223 North High St. Senecaville 43780 P2-48 Yes
Sch:tt, Dennis 12335 Tavener Blvd. New Concord 43762 0-49 Yes
9c:tt, Lee 59309 Country Club Rd. Byesville 43723 P2-16 Yes

I sicard, Wayne & Dianascrapchanski, Steve & Barb 53210 Country Rd. 36 Pleasant City 43772 P2-49 Yes
64508 Slade Rd. Cambridge 43725 P2-50 Yes

Snyder, Albert 10758 Linwood Dr. Pleasant City 43772 0-26 Yes

I itrawsburg, Allan
itewart, Linda Red Ln. Cumberland 43732 0-40 Yes

66865 Barrett Hill Road Cambridge 43725 Straw Yes
Tickhill, Susan 59152 Clagett Rd. New Concord 43762 P218 Yes
Inknswn Owner 225 Church Street Senecaville 43780 0-54 No

I Inkn:wn Owner 1165 Steubenville Avenue Cambridge 43725 N/A No
Unknown Owner 917 Garfield Avenue Cambridge 43725 N/A No
'Inknown Owner Barret Hill Road Cambridge 43725 N/A No

1 Jrdik, Paul & SusanInknown Owner 57444 Boston Way Drive Claysville 43725 O-03 No
115 Locust Street Salesville 43778 N/A No

' Virrs, Earl 14220 Freedom Rd. Kimbo! ton 43749 O-15 Yes
'ondrin, Jeannie 61110 Oakwood Rd. Byesville 43723 0-35 Yes
Vird, Raymond 61159 Maple Dr. Byesville 43723 P2-52 Yes

Warshime, Herbert 8577 Claypike Rd. Cambridge 43725 P2-20 Yes
Vells, Joanne 5280 College Hill Rd. Cambridge 43725 P2-53 Yes
V:rner, Bob & Kathy 65373 Matthew Rd. Cambridge 43725 0-32 Yes

Whit: ley, Paul 116 Glass Avenue Byesville 43723 N/A No
%'iggins, Daniel 6350 Chestnut Hill Rd. Cambridge 43725 P2-21 Yes
Vinnett, Marsha 10673 Twin Oaks Dr. Cambridge 43725 P2-23 Yes

-

-
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'vol:nsky, Michael 8111 Gable Road Cambridge 43725 P2-59 Yes
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EXHIBIT 2

SUBCLASS 1 PROPERTIES

I Property
Name Addreas & Zio Code Desionation

Aalernes, Sue Ann 58815 Grisak Road Byesville 43723 0 19
McMasters, Mary Francis 10215 Sycamore Road Byesville 43723 0-47
lt 66865 Barrett Hill Road Cambridge 43725 Straw

I rawsburg, Allan

I

I
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EXHIBIT 3

SUBCLASS 2 PROPERTIES

Property
N,3mg Address Qty Zio Code Desianation

Downing, Charlene 7311 Brick Church Road Cambridge 43725 0-05

I
I
I
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EXHIBIT 4

SUBCLASS 3 PROPERTIES

Property
h Address fo,1y Zio Code Desionationi

skid, Jill & Steve 58795 Grisak Road Byesville 43723 0-18 Yes
Oool:y, Greg 58723 Hendershot Road Cumberland 43732 0-21
: x, Rick 17280 Anderson Road Kimbolton 43749 O-01
merson, Robert 703 Lakeview Drive Cambridge 43725 P2-03

Frable, Roy 8990 Brick Church Road Cambridge 43725 P2-06
iarris, Gene & Helen 10882 Seneca Lane Byesville 43723 0-41
1:well, Pat 59133 Little Kate Road Byesville 43723 P2-51
:sarchik, Larry 10167 Catapla Street Byssville 43723 0-07

Aulligan, John 14785 Walhanding Road Senecaville 43780 0-51
ichott, Dennis 12335 Tavener Blvd. New Concord 43762 0-49
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EXHIBIT 5

TESTING PROCEDURE

This exhibit describes the testing procedure for short-term radon testing. The necessary
materials and the responsibilities of the testing company and property owner are described
6rst. This is followed by a step-by-step description of the procedure.

Necessary Materials

Charcoal canister test kits that meet the requirements of U.S. EPA's Radon Measurement
*

Proficiency (RMP) program

Written instructions for distribution to property owner.

Form to record date and time of canister placement and retrieval, and other relevant
e

information
Pen and watche

Responsibilities of the Testine Comoany

Performing a radon test consistent with U.S. EPA protocols
.

| Arranging the date and time of canister placement and retrieval with the property owner
*

N Providing a set of written instructions to the property owner and explaining the possibility
e

,

5
ofinaccurate test results ifinstructions are not followed
Proper placement and retrieval ofcharcoal canisters.

Written documentation of testing location and canister identification numberse

Written documentation of the date and time of the beginning and end of the test
e

I Analysis of test canister (s) by a laboratory certified by the Ohio Department ofHeahh
e

Reporting ofradon test resultse

Responsibilities of the Property Owner

Allowing the testing company access to the home for placement and retrieval of the
.

charcoal canisters

| Reading the written test instructions provided by testing company
.

I Maintaining closed house conditions during test and for 12 hours prior to the start of the
.

L test (Closed house conditions consist of keeping doors and windows closed except for
normai entry and exit, and mimmal use of ventillation systems (e.g. house fans) that mix
indoor and outdoor air.)s

Property owner must not move, touch or tamper with the testing canisters.
.

Testing will be performed by a company licensed by the State of Ohio to perform radon
testing. Tests will be of a short term nature (between 48 hours and 7 days) using U. S. EPA
certified charcoal canister test kits. Testing will be performed in November or December,
1996. Testing should not be performed during periods of rapidly changing or stormy weather

-

since such conditions may cause significant variability in radon levels.
,

~
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TESTLNG PROCEDURE

Testine Steos

Upon notification of the need for testing, the testing company shall perform the following
steps.

1. Notify the property owner of the intent to conduct a radon test in the home. Inform
the property owner that the testing will require his/her cooperation and some
preliminary preparation on his/her pan. Provide a written set ofinstructions to the

propeny owner Review the list of property owner responsibilities with the property

I owner. These include the need not to tamper with the ta canister during the test, and

the need to maintain closed house conditions during the test and for 12 hours prior to
the test.

2. Arrange a time with the property owner for the stan and finish of the radon test. The
layout of the home and the locations of the canisters should be reviewed with the

| propeny owner. The date and time of the beginning of the closed houx conditions

and the placement and retrieval of thb canisters should be clearly defined by the testing
company for the propeny owner.

3. The property owner should be contacted 12 to 24 hours prior to the beginning of the
test and reminded of the need to maintain closed house conditions prior to and dunng
the test.

4. Arrive at the property on time and notify the owner of amva!. Confirm that closed
house conditions have been maintained for 12 hours prior to the beginnino of the

I testing. (Reschedule the test if necessary to meet the requirements for closed house
conditions prior to testing.) Place one charcoal canister on each livable level of the

home. Preference for canister location shall be given to family rooms, living rooms
-

| and occupied bedrooms. Canisten should not be placed near exterior walls,
ventilation ducts, sumps, kitchens, bathrooms or utility rooms. Place canisters a

I minimum of two feet above the floor, two feet below the ceding and away from large
obstructions. Remind the property owner o?the test period and the need to rniintain

_ closed house conditions throughout the test period.

s

[

,,
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TESTING PROCEDURE

5. Canisters will be marked prior to placement with the date, time and location of

placement. A written record of placement for each home shall be kept by the testing
company. These records shall include at a mmimum:

identificatio's number for each canister.

date, time, and location of canister placement.

the property owner's indication as to whether closed house conditions have.

been maintained

The scheduled time for retrieval of the charcoal canisters should be reviewed with the| property owner prior to leaving the home.

6. Return to the home at the scheduled time to retrieve the canisters. Record the date
and time of retrieval on the canisters and on the written record for the property. Also
note any observed discrepancies or signs of tampering on the placement records.

7. If testing has proceeded in accordance with protocol, ship the canister (s) to a
laboratory certified for radon analysis by the Ohio Department of Health.

I

I
I
I
I
I
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EXHIBIT 6

SUBCLASS 4 PROPERTIES

Property
NAmt Address Gy Zio Code Desionation

Anderson, Loren 306 South 25th St. Cambridge 43725 0-48
83arrett, Edward & Suzanne 102 Eastview Dr. New Concord 43762 P2 38
3ollinger, Mrs. Ray 13266 Bohemian Rd. Lone City 43755 P2 39dugher, John 6570 Brick Church Rd. Cambridge 43725 0-04
Carpenter, Jack 5026 Skyline Dr. Cambridge 43725 0-42
Chapman, Terry 14720 Zane Rd. Lone City 43756 P2-01
hismar, Geneva 56717 Cherry Hill Rd. Buffalo 43780 0-09

Cochran, John & Janet 20026 Gregg St. Senecaville 43780 0-17
Cook, Josie 61092 Southgate Rd. Cambridge 43725 P2-57

I :oulter, Charlesooper, Barry 206 Brown Ave. Senecaville 43780 P2-02
C 5593 Skyline Dr. Cambridge 43725 O-44
')elik, William & Marie 62243 Highhill Rd. Cambridge 43725 0-23

I .)inges, Jay
illey, Fred 10271 Twin Oak Dr. Cambridge 43725 0-50) 61020 Brookside Ln. #19 Lone City 43755 0-06Dodd, Ronald 3191 Harding Ln. New Concord 43762 0-20

g r lds, Robert 436 North 5th St. Cambridge 43725 P2-04
ee

| tiemming, Ron 4842 Bloomfield Rd. Cambridge 43725 P2-05Gerdru, Mrs. Charles 11034 North St. Box 23 Darwent 43733 0-34
3esaman, Lowell 59231 Palmer St. Byesville 43723 0-37
3irten, Joseph & Glenda 65328 Pigeon Gap Rd. Cambridge 43725 0-38G:tschall, Mark 5050 Skyline Dr. Cambridge 43725 0-43

Hannon, Ellen 10738 Linwood Dr. Pleasant City 43772 0-25
I .tnnon, Fred 9170 Lucasburg Rd. Byesville 43723 0 29

iaught, Judy 13404 Catbird Rd. Byesville 43723 0-08Hill, Mark 64597 Slaughter Hill Rd. Cambridge 43725 P2 56
g follenbeck, Diane 59785 Wintergreen Rd. Senecaville 43780 0-52
| Jacks:n, Gene

iuddock, John 421 North 6th St. Cambridge 43725 P2-55
61701 Institute Rd. Lone City 43755 P2-07

lohnson, Jimmy 5753 Klass Rd. Cambridge 43725 P2-08
I tohnson, Tommy 60289 Claysville Rd. Cambridge 43725 P2-09Kirkm'n, LorieAnn 59250 Uttle Kate Rd. Byesville 43723 0-27'and,Ed 66579 Lake Ridge Dr. Old Washington 43768 P2-58.

1 eidner, Robert 136 East St Lone City 43755 O-13ittle, P mela 10721 Linwood Rd. Pleasant City 43772 P210Mathhs, Charles 25920 Township Rd.,1052 Quaker City 43773 P2 43
AcC:nce, Shirley 61148 Oal. wood Rd. Byesville 43723 0-36I AcCune, Cheryl 59382 Claysville Rd. Cambridge 43725 P212

McFcdden, Anna 10131 Elm St. Byesville 43723 P2-11'

Otheney, Carol 9131 Lucasburg Rd. Byesville 43723 P2-13Aoore, Dan 61149 Southgate Rd. Cambridge 43725 O-46

(
naoora, Sue 11152 Seneca Ln. Byesville 43723 P2-14
Moorehead, Betty 20006 Grego St. Senecaville 43780 0-16
lasser, Jack 9123 Eclelberry Rd. Cambridge 43725 0-14

.|amsh:w, John & Bonnie 63014 Loftland Rd. Cambridge 43725 O 28
Reed, Jim 1983 Greenwood Ave. Cambridge 43725 P2-44
leed, Verda 63302 Bobs Run Rd. Cambridge 43725 P2-45

-
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Reinhardt, Leonard 62707 Beverly Ln. Cambridge 43725 P2-46
Robbie, Robert 60352 Claysville Rd. Cambridge 43725 0 11
Roberts, Phyllis 11275 ideal Rd. Byesville 43723 0-24

-Rubright, James 336 Bass Ln. Senecaville 43780 P2-47
Saintenoy, Karen 223 North High St. Senecaville 43780 P2 48
Sc:tt, Lee 59309 Country Club Rd. Byesville 43723 P216
Scrapchanski, Steve & Barb 53210 Country Rd. 36 Pleasant City 43772 P2-49
Sicard, Wayne & Diana 64508 Slade Rd. Cambridge 43725 P2-50
Snyder, Albert 10758 Linwood Dr. Pleasant City 43772 0-26
St:wcrt, Linda Red Ln. Cumberland 43732 0-40
Tickhill, Susan 59152 Clagett Rd. New Concord 43762 P2-18
Viars, Earl 14220 Freedom Rd. Kimbolton 43749 O-15
Vondran, Jeannie 61110 Oakwood Rd. Byesville 43723 0-35
Ward, Raymond 61159 Maple Dr. Byesville 43723 P2-52
Warshime, Herbert 8577 Claypike Rd. Cambridge 43725 P2 20
Wells, Joanne 5280 College Hill Rd. Cambridge 43725 P2-53

h Werner, Bob & Kathy 65373 Matthew Rd. Cambridge 43725 0-32
g Wiggins, Daniel 6350 Chestnut Hill Rd. Cambridge 43725 P2-21

Winnett, Martha 10673 Twin Oaks Dr. Cambridge 43725 P2 23
Zvolensky, Michael 8111 Gable Road Cambridge 43725 P2-59

I
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EXHIBIT 7

ACCESS AGREEMENT

This ACCESS AGREEMENT is made and entered into as of ,

1995 by and between Cyprus Foote Mineral,

Company, a Pennsylvania corporation (" Cyprus Foote") and

(" Owner").

Owner is the owner of that certain parcel of property
located at in

, Ohio (the " Property");

Cyprus Foote operated an alloy processing plant in
Cambridge, Ohio until 1987 whereby slag was produced and used by
various individuals for construction, including, but not limited
to, use as fill;

Cyprus Foote has denied liability for any faulty slag
that may have been used, however, pursuant to a settlement
Agreement submitted for preliminary approval on June 14, 1996,
Cyprus Foote has agreed to take certain action that requires
access;

Cyprus Foote desires to have access to the Property as
needed to comply with the Settlement Agreement that incorporates
this Access Agreement as Exhibit 7;

NOW, THEREFORE, in consideration of the mutual
covenants and agreements described below, the parties agree as
follows:

1. Access. Owner grants Cyprus Foote and its agents,
consultants, contractors and subcontractors (collectively, its
" Representatives") a license to enter the Property for the
purpose of allowing Cyprus Foote or its Representatives to
perform activities necessary to meet its obligations under the
Settlement Agreement. Such access will include the right to take
samples at the Property, to transport, install and maintain on
the Property such sampling or monitoring equipment as may be
necessary to perform the investigatory activities, to remove
sample material from the Property as required, to cross over the
Property or to undertake other such activities as may be
reasonably necessary to comply with the Settlement.

2. Notice. To the maximum extent possible, prior to
any entry onto the Property, Cyprus Foote or its Representatives
shall give notice to Owner, at the address set out above, of its
intent to enter the Property, including the expected date and
time of such entry. Cyprus Foote and/or its Representatives may

{ enter the Property only during the hours between 8:00 a.m. and
5:30 p.m., unless owner grants specific consent to extend access
outside these hours.

~

3. ReDair and Restoration. Cyprus Foote agrees to
use its best efforts to minimize any adverse impact on the

e-
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Property resulting from its activities. If any portion of the
Property suffers damage resulting from the investigatory
activities, Cyprus Foote or its Representative (s) shall promptly
repair such damage at Cyprus Foote's or its Representative's own
cost and expense. Cyprus Foote agrees that, u
completion of its activities requiring access,pon the finalCyprus Foote will
make reasonable restoration of any alterations caused by Cyprus
Foote.

4. Cvorus Foote's Indemnification. Cyprus Foote, on
behalf of itself and its successors and assigns, agrees to
protect, indemnify, defend and hold harmless owner from and -

against any and all liabilities, suits, claims, demands,
judgments and causes of action (collectively, " Claims") asserted

. by any person against Owner as a direct result of the access to
and use of the Property by Cyprus Foote or its Representatives.
Owner shall give Cyprus Foote written notice of any such Claims
within thirty (30) days of receipt of notice by Owner. Cyprus
Foote shall defend any such claims using counsel selected by
Cyprus Foote in its sole discretion.

5. No Liens. Cyprus Foote shall not suffer or permit
to be enforced against the Property, or any part thereof, any

I mechanics', materialmen's, contractors' or subcontractors' liens
arising from the investigatory activities.

| 6. Term. This Access Agreement and all obligations
herein shall terminate upon the receipt by owner from Cyprus
Foote of written notice of the completion of the investigatory
activities and radon mitigation.

7. Entire Aareement. This Access Agreement contains
the entire agreement between the parties and is not an implicit

I admission of liability in any way. With respect to the subject
matter herein, it supersedes any prior and contemporaneous
understandings and agreements related to access, whether written
or oral.

OWNER:

Name:

| Date:
Signature

I Date:s
Signature

CYPRUS FOOTE MINERAL COMPANY

I
Date: By:

-

2
-
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EXHIBIT 8
*

CLASS PROPERTIES NOT EVALUATED

Property
{{EDg Address fdty "Zio Code Desionation

3a'uman, Sherwood 354 Cowgill Lane Cumberland 43732 N/A
Callahan, Allan 57463 Northstar Road Pleasant City 43772 N/A
"arison, Cecil 18378 Anderson Road Kimbolton 43749 N/A
Clark, Harold - Mc.Clary Road Lower Salem 45745 N/A
Cunningham, Rich 57624 North Star Road Pleasant City 43772 0-33
3aymut, Don , 310 S. 25th Street Cambridge 43725 N/A
Suffy, Robert E. 4231 Peters Creek Road Cambridge 43725 N/A
Ourant, Beth 109 Eastview Drive New Concord 43762 N/A
'(ennedy, Donald 520 Harrison Road Cambridge 43725 N/A
.aRue, Cart . 63825 Arrowhead Road Cambridge 43725 N/A,

aRue, William 60934 High Hill Road Cambridge 43725 N/A
Lucas, Darlene 60145 Wintergreen Road Pleasant City 43772 N/A
.ukehart, Karen and Don 59087 Marietta Road Byesville 43723 N/A
Wahaffy, Tom 61783 Shaw Road Cambridge 43725 N/A
orter, Bob 6740 Matthew Lane Cambridge 43725 N/A

Jnkn:wn Owner 225 Church Street Senecaville 43780 0-54
Jr'known Owner 1165 Steubenville Avenue Cambridge 43725 N/A
nkn:wn Owner 917 Garfield Avenue Cambridge 43725 N/A

'Jnkn:wn Owner Barret Hill Road Cambridge 43725 N/A
Jnkn:wn Owner 57444 Boston Way Drive Claysville 43725 0-03IJrdak, Paul & Susan 115 Locust Street Salesville 43778 N/A

Whit: ley, Paul 116 Glass Avenue Byesville 43723 N/A

I
I
I
I
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EXHIBIT 9
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|

PREVIOUS TEST ANALYSIS AND EVALUATION SPECIFICATIONS

1.0 FIFJD EVALUATION PROCEDURES

I 1.1 General

Propeny evaluations will consist of gamma walkover surveys and the collection and analysis of

discrete slag samples. The radionuclides of interest and analytical methods are pmvided in
Tables 1 and 2, ;espectively.

i

| 1.2 Gamma WalkoverMeasurements

j External gamma radiation walkover surveys will be performed using a NaI scintillation detector
'

and a Influm Model 19 Micro R Meter, or the equivalent. Previous field studies indicate that

the slag does not have a meinctive extemal gamma si matum and that the principal radionuclidel

of concem is thorium 230. 'Iberefore, gamma walkover surveys will consist of measurements

at random rather than systematic locations within the area (s) of slag at each property. Survey

artas will be based on the location of the slag at each propeny (e.g., driveway or patio).

I P=Anp also will be taken at each sample collection location. In accordance with NRC

guidance in NUREG/CR-5849, exposure rates will.be measured at I meter above the ground.

Surface scans also will be performed. The surface scan readmgs will be taken on contact with

the gmund.

- 1.3 Evaluation of the Areal Extent and the 'Ihickness of Slag and CoverMaterial

| The areal extent and thickness of slag and any clean cover material that may exist will be

evaluated at each propeny by visual inspection and observation, including use of shallow, hand-

| dug test pits or shallow hand auger borings.

I
I
I ~ ~ ~ ~ ~ """

.
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1.4 Sampling of Slag MllMaterial

A minimum of four (4) discrete samples of slag fill matedal will be taken at each propeny. For

those pmperties where slag has been used in mom than one application (e.g., ddveway,
building foundadon, garage, patio), three (3) discrete samples will be taken fmm each

application. Sampling locations will be biased towards amas with elevated extemal gamma

readings, if such areas am idmtified Otherwise, sampling locations will be randomly selected.i

1.5 Sample CoDection Protocol

Approximately I kg (2.2 pounds) of sample will be collected for laboratory analysis fmm each

sample location. Upon collection, samples will be placed in plastic bags, sealed, labeled| appropriately and mantained under chain-of-custody for shipment to a commercial laboratory
for radiological analysis.

I
Sample collecdon utmdit may include e2 inks steel shovels, hand augers, bowls, and spoons,

or equivalent. To avoid cross-corAminatian, disposable sampling equipment will be employed
or sampling aquipmaar will be c! caned between each sample location.

I
r%ning of sampling nrmelt will be performed in three stages. The first step will employ dry
cleaning mathwk. Friable soil will be scraped or brushed from the eqwpment back into the

hole fmm which the sample was coDected. In the second step, the equipment will be beld over

the sample hole and rinsed with a light stream of distilled water fmm a spray bottle. The

equipment will then be wiped with a damp paper towel until any remaining visible soil is

removed. In the final step, the equipment will again be held over the sample hole and will

| receive a final rinse from the spray bottle. Following cleaning, equipment will be stored in

plastic bags or covered with plastic sheeting if not immediately reused.

'
2.0 LABORATORY TESTING OF SAMPLESm

{ Samples of slag fill material will be tested for the radionuclides of interest listed in Table 1 at a

commercial analytical laboratory. All analytical protocols will follow wdtten procedures and
-

.
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will be consistent with cunent industry accepted practices. Radionuclide testing parameters,
analytical methods and detection limit goals are shown in Table 2. Each sample will be

analyzed for photon emitting radionuclides using gamma spectmmetry. In addition, each

sample will be analyzed for isotopic thorium using alpha spectrometry. All results will be
reported in picoCuries per gram (pCi/g) of material.

3.0 QUAIIIT ASSURANCE / QUALITY CONTROL

3.1 Meld Instrur-*Wn

In accordance with NRC guidance in NUREG/CR-5849, all field mstrumentation will be

calibrated against certified radionuclide souxes traceable to the NationalInstitute of Standards| and Technology (NIST) prior to use during this investigation. Certificates will be issued and

maintained for all field survey equipment. Backgmund and response checks will be performed

| on field instrumentation at the beginning and end of each day in the field, or at the beginmng
and end of their use at each property. In accordance with NRC guidance in NUREG/CR-5849,
response checks must agree within +/-20% of the calibrated efficiency. If an instrument fails a

response check, it will be tagged out-of-service and replaced with a new instrument. All data

I from a failed instrument will be twW up to the last source check. Check sources used in

the Seld will be NIST traceable, and certificates will be maintained for the check sources

Documentation will be mainmimi for all background and response checks.

3.2 Beld Measurements

I
Duplicate radianon survey measurements will be taken on 1 in every 2C measurements

| performed. Duplicate measurements will be marked as "D" or " Dup" on the appropriate form.

Field data sheets and calculations will undergo an independent peer review by personnel with

| relevant technical qualifications.

I

J
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3.3 Sample and Document Custody Procedures

Sample custody will be initiated in the field at the time of sample collection.
The field

sampling team leader will ensure that samples will be identified by sample labels with t'ae
following information:

unique sample identi5 cation number, date and time of sampling,
sampling location, analysis and any additional relevant comments.

Field chain-of<:ustody
,

forms containing the same information will be completed for each set of samples and will be

signed by the 6 eld team sampling leader or sampling technician. The original chain of-custody
form will be shipped to the laboratory with the samples. 12boratory personnel will

acknowledge receipt of the sample by addmg their signature and by entering the date and the
time the samples were received.

3.4 Laboratory Quality Control

All radionuclide analyses will be performed under a fully implemented quality assurance
program that addresses all aspects of the analytical process. Laboratory Quality Control (QC)

I samples will include spiked, blank and duplicate samples. QC samples will be analyzed at a
rate of 5% of the total number of samples or one per analytical batch. All data will receive a
thorough technim] and Quality Assurance review by the laboratory prior to their release.

I

I

I
=
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Table 1. Radionuclides of Interest for Property Evaluation

Decay Series Radionnclide

Uranium 238

Uranium

I (Uranium 238)

Uranium 234

hrium 230

Radium 226I hrium Thorium 232

Thorium 228

Uranium 235

| Actinium

(Uranium 235)

| Pmtactinium 231

W-m
| Radnun 223

I
I
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E

E
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Table 2. Radionuclide Testing Parameters, Analytical Methods, and Detection Umits

Parameter AnalyticalMethod
Det=+1on Timit Goals'

Isotopic 'Iborium
Alpha Spectrometry, NAS 0.1 pCi/ gram

_.

(Tb-228, Th-230, 'Ih-232) NS 3004

2Isotopic Uranium
Gamma Spectrometry, HASL 1 pCi/ gram

U 234,U-235, U-238 300 4.4.2.5

2Radium 226
Gamma Spectrornetry, HASL 1 pCi/ gram
300 4.4.2.5

|

I Gamma Spectrometry, HASL 1 pCi/ gram
Protactinium 231

300 4.4.2.5

'Iborium 227
Gamma Spectrometry, HASL 1|fi/ gram
300 4.4.2.5

Radmm 223

|
Gamma Spectrometry, HASL 1 pCi/ gram
300 4.4.2.5

| ' Detection limits depend on sample size and interferences from other radionuclides in the sample
Values listed in this table represent the detection limit goals for these radionuclides..

* Analysis for these radionuclides assumes secular
equilibrium among memben of the decay series.

c
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1.0 INTRODUCTION

1.1 BACKGROUND

I Slag from metal production operations has allegedly been used as fill material on residential

properties in the Cambridge, Ohio area. Studies have been performed to determine the identities

and concentrations of radionuclides contained in the slag (Vitkus 1994; Woodward-Clyde 1995a,

1995b). This report presents the derivation cf above-background residual concentrations, or

guidelines, for radionuclides identified as being present in slag on residential properties.

| Guidelines are derived for a specific land-use scenario, exposure pathways, and environmental

exposure parameters to ensure that individual radiation dose limits will not be exceeded.

| Residential properties having radionuclides at concentrations that are less than the guidelines do
not require remediation.

I
1.2 APPROACH

I Potential radiation doses from radionuclides in soil, or material such as slag contained in soil, are

proportional to the concentration of each radionuclide, with the proportionality depending on the

exposure scenario, pathways, and parameters. The evaluation of the potential radiation doses

from soil / slag to humans is performed with an exposure pathway analysis and dose assessment
(Till and Meyer 1983).

Soil concentration guidelines are customarily derived with models that simplify the exposure

| assessment process Several models are available for determining the relationship between

radionuclide concentrations in soil and the associated radiation dose. The computer code,

RESRAD 5.19, developed by the U.S. Dep~artment of Energy to derive site-specific soil guidelines
-

(Yu 1993), has been used in this study by considering slag fill material as soil. Site specife

I
modeling parameters have been used when available; otherwise, default parameters recommended

in the RESRAD code were used. Guidelines are derived for thorium-230 (Th-230), radium-226
-

(Ra-226), protactinium-231 (Pa-231), and other radionuclides in the natural decay series.

( l.3 REPORT ORGANIZATION

The method for deriving concentration guidelines and a description of the model pathways and

parameters are presented in Section 2.0. Guidelines for radionuclides in slag in the Cambridge,

Ohio area are presented in Section 3.0. Considerations for mixtures of radionuclides are given in
Section 4.0. Conclusions of the report are presented in Section 5.0. Specific details of the
calculations are given in Appendices A and B.

~
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2.0 DERIVATION OF SLAG GUIDELINES

2.1 RESRAD CODE

The microcomputer code, RESRAD, was first developed in 1989 by the U.S. Department of

Energy for deriving site-specific guidelines for radionuclides in soil (Yu 1993). The code has

been revised and improved such that its present version, RESRAD 5.19, is widely used by Federal

and state regulators for determining acceptable residual radionuclide concentrations at sites

throughout the U.S. The code calculates the radiation dose from each specified radionuclide

concentration in soil for each of numerous exposure pathways, using environmental transport and

uptake models that are generally accepted in the radiation protection Beld and consensus radiation

dew conversion factors. The total radiation dose is then calculated from all pathways for each

radionuclide. The radiation " dose factor" for each radionuclide is de6ned as the top! radiation

dose from all pathways per unit soil concentration. The soil guideline for a specife radionuclide is

calculated by dividing the individual dose limit by the dose factor for that radionuclide. Details of

I the RESRAD code are given in the report, " Manual for Implementing Residual Radioactive

Material Guidelines Using RESRAD, Version 5.0"(Yu 1993). In this study, the calculation

methods are applied to slag as though it is soil, so that potential radiation doses are not

underestimated. In fact, since the material is slag and not soil, the calculated doses are in all

' likelihood overestimated.

I
2.2 EXPOSURE SCENARIO

The hypothetical exposure scenario that presents the greatest potential long-term dose is the adult

resident farmer. Exposure of permanent residents is more likely to be long-term and will involve

exposures through a greater number ofpathways. This scenario results in the most restrictive

(lowest) radionuclide guidelines for future potential long-term exposures and, therefore, is the

I scenario that is used in this study. The assumptions made for this scenario are conservative and

are made for the purposes of establishing guidelines for action, not to demonstrate a guideline

where harm may result or damage may occur.I
2.3 EXPOSURE PATHWAYS

,

Potential exposure pathways that are assumed for derivation of the slag guidelines are:

external radiation exposure from slag on the ground surface,e

I e inhalation of resuspended dust,
e inhalation ofradon and radon progeny,

_ e ingestion offood crops,
e ingestion of meat and milk,

-
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e incidentalingestion ofslag,
e ingestion ofdrinking water, and
e ingestion offish.

All of these pathways, under certain circumstances, could theoretically be applicable for exposure
from contaminated soil; however, the relevance and applicability ofmany of these pathways for
exposure to slag is questionable. For this study, an extremely conservative assumption of

potential exposure to all of these pathways is made. A discussion of the impact of these pathways
for overestimation of radiation doses (and, hence, for underestimation orguidelines) is presented
in the next section.

|

2.4 EXPOSURE PARAMETERS

Specific values for exposure parameters were determined for each exposure pathway. Site-
specific parameters were selected whenever possible. Otherwise, standard default values for

exposure parameters were used. A summary ofexposure parameters is given in Appendix A.

Parameters used for each RESRAD calculation are listed in Appendix B.

I No parameters were selected that could lead to an underestimation of the radiation dose. Several

assumed parameters, however, led to an overestimation ofradiation doses. The following are
examples of assumptions that lead to more restrictive concentration guidelines:

I
* radiation doses were modeled for a period of 1000 years, with no source dilution or

decrease in source term by erosion;

* the most restrictive concentration guideline for each radionuclide calculated for any

I time during'the 1000 years was assumed to be the guideline for the entire period (The
time at which the most restrictive concentration occurs is not de same for all
radionuclides.);

slag particles were assumed to be resuspended by wind erosion followed by inhalation
*

I
and deposition onto crops and forage, with no decrease in the amount of slag;

o
resuspended perticles were assumed to be respirable, with a disc.eter ofone micron,
leading to the greatest inhalation dose factor,-

'

slag particles were assumed to be ingested at a rate of 0.1 gram per day;
*

uptake following ingestion was assumed to occur as though the particles were an
e

extremely fine grained powder (The assumptions regarding small particle sizes for

september 12.1995 22
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inhalation and incidentalingestion were made even though the slag is known to be
_ extremely hard and present u gravel , or rock-sized stones.);

slag was assumed to constitute the entirety ofsoilin which crops and forage were
*

grown (This is an unrealistic overestimation of the role of slag for plant growth,
because slag does not provide organic nutrients or nearly any of the elements essential
for plant survival. In order for plant growth to occur, slag would constitute only a
fraction of the total volume ofsoil);

all drinking water, irrigation water, and livestock water was assumed to come from
e

wells at the site;

e depletion of the source term as a result ofradionuclide transport to the groundwater
was not included in the calculations; and

:

I a radon emanation fraction of 0.01 (from slag containing Ra-226) was assumed for
e

calculating the radiation doses from radon and radon progeny [This emanation fraction
is consistent with measurement results for slag (Woodward Clyde 1995a). Radon

I emanation from slag has been reported to be greatly limited by the dense nature of the
slag, inhibiting radon diffusion from within the slag and leading to an emanation
fraction less than 0.01 (UNSCEAR 1988). Use of the higher emanation fraction leads
to a higher value of the calculated dose from radon and radon progeny.]

/
2.5 INDIVIDUAL DOSE LIMITr

The radiation dose used in 6 Nation ofguidelines for slag is the effective dose equivalent from

external radiation exposure plus the committed effective dose equivalent from internally-deposited#

radionuclides (ICRP 1984). An annual radiation dose limit of 500 millirem (mrem) was selected
as the basis for calculating guidelines. This individual dose limit has been recommended by the,

f National Council on Radiation Protection and Measurements (NCRP) for intervention at sites
previously impacted with technologically-enhanced, naturally-occurring radioactive materials

(NCRP 1993).

2.6 CALCULATION OF GUIDELINES FOR SLAG

As noted previously, the RESRAD code is applied to slag as though slag comprises the soil in the

affected areas on each property. This application ensures that the potential radiation doses from

slag are not underestimated. The guideline for each radionuclide in slag is calculated by dividing
L the individual dose limit by the dose factor for the radionuclide as determined from the RESRAD

code. Guidelines derived for the specific radionuclides identified in slag are presented in the

[ following section.

~

]
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3.0 GUIDELINES FOR RADIONUCLIDES IN SLAG
_

RESRAD calculations have been made for six (6) separate areas of contamination for each of five
(5) thicknesses. The areas selected for the study include one (1) square meter (m ),10 m ,50 m ,2 2 2

2 2 2

100 m ,500 m , and 1000 m . The thicknesses of each contaminated area include 0.15 m,0.30 m,
0.60 m,1.00 m, and 2.00 m, with no cover material. Therefore, there were 30 separate
applications of the RESRAD code for each radionuclide. Guidelines for the allowable level of
each radionuclide identified in slag at concentrations above natural background levels are

presented in this section. Each guideline is given in units ofpicocuries per gram (pCi/g) above
natural background concentrations. The detailed report of an example RESRAD computational
run is given in Appendix B.

3.1 THORIUM-230 '

Guidelines for Th-230 in slag for each area and thickness are listed in Table 3-1. In most cases,
'tha guideline (lowest value) is calculated to occur at the end of the 1000-year period of the study,
because of the radioactive ingrowth of Ra-226 from Th-230 and because the quantity of slag is
not assumed to decrease over time (i.e., no erosion is assumed).

1

TABLE 3-1

GUIDELINES FOR TH 230 IN SLAG

Thickness ofSlag

Area 0.15 m 0.30 m 0.60 m 1.00 m 2.00 m2
(m ) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCilg)

1 23810 17880 13340 11550 8766I,_
'

10 5176 2964 1995 1657 1153

I 50 2124 5123 723 583 348
100 1731 8 14 557 437 224
500 1089 510 275 194 118

! 1 1000 841 369 182 122 83

-
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These results are shown on Figure 3-1. As expected, the larger the area aad thickness of

contamination, the lower the value of the guideline. Residential properties having radionuclides at
above-background concentrations that are less than the guidelines do not require remediation.

3.2 RADIUM-226

Guidelines for Ra-226 in slag for each area and thickness considered in the study are listed in

Table 3-2. With a radioactive half-life of1600 years and numerous alpha , beta , and gamma-
emitting progeny (Kocher 1981), guidelines for Ra-226 are much lower than the guidelines for

Th-230. Short-lived progeny are assumed to reach radioactive equilibrium in the slag. External
radiation exposure, ingestion of food crops, and incidental ingestion ofslag/ soil are the most

important potential exposure pathways for Ra-226. These guidelines represent the lowest values
during the 1000-year study period, and are calculated to occur within 100 years.

TABLE 3-2

GUIDELINES FOR RA-226 IN SLAG

Thickness of Slag

Area 0.15 m 0.30 m 0.60 m 1.00 m 2.00 m2
(m ) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g)

1 6051 5494 5358 5207 3952
10 658 551 539 525 398
50 215 194 186 176 115
100 174 156 144 132 74
500 113 93 72 58 39
1000 90 68 48 37 28

These results are shown on Figure 3-2. As with other radionuclides, the larger the area and
thickness of contamination, the lower the value of the guideline.

I
september 12,1995 3-2I
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| 3.3 PROTACTINIUM 211

-

Protactinium-231 is a long-lived decay product of uranium-235 (U-235), in the actinium series

(one of the three naturally-occurring radioactive decay series). With one exception, the progeny
of Pa-231 have half-lives less than 20 days; the half-life of actinium-227 (Ac-227) is'

approximately 22 years (Kocher 1981). Inhalation of resuspended dust and extemal exposure are
.g the predominant exposure pathways that lead to the relatively low guidelines for Pa-231. These5

guidelines (lowest values) are calculated to occur within 150 years.

TABLE 3-3
{

GUIDELINES FOR PA-231 IN SLAG
!I

Thickness of Slag

Area 0.15 m 0.30 m 0.60 m 1.00 m 2.00 m2
(m ) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g)

1 1504 1316 1204 1150 1113|
10 631 541 481 446 433
50 376 309 257 225 218
100 314 248 195 163 158
500 180 123 79 58 57| 1000 125 79 47 33 32

These results are shown on Figure 3-3. Unlike guidelines for Ra-226, the guidelines for Pa-231

do not decrease appreciably with thickness (for thicknesses greater than approximately 1 m)
because much of the dose is from inhalation of resuspended dust (a surface effect) and because

the external dose is from relatively low-energy gamma rays that are readily attenuated by the
soil / slag.

,

E

I
I
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3.4 OTHER RADIONUCLfDES

In addition to the three (3) radionuclides listed above, guidelines have been calculated for three

(3) other long-lived radionuclides found in slag in concentrations exceeding natural background
levels. These radionuclides are uranium-235 (U-235), uranium-238 (U-238), and thorium-232

(Th-232). Guidelines for U-235 and U-238 are much higher (less restrictive) than the guidelines
for Th-230, Ra-226, and Pa-231. For example, the guidelines for U-235 and U-238 in an area of

2

1000 m at a thickness of 2.00 m are 311 pCi/g and 350 pCi/g, respectively.

Guidelines for Th-232 in slag for each area and thickness are listed in Table 3-4. Short-lived

progeny are assumed to reach radioactive equilibrium in the slag. Inhalation of resuspended dust

containing Th-232 from slag and extemal radiation exposure from Th-232 progeny in slag are the
most significant exposure pathways. These guidelines represent the lowest values during the

I 1000-year study period, and are calculated to occur within 100 years.

TABLE 3-4

GUIDELINES FOR TH-232 IN SLAG

nickness ofSlag

Area 0.15 m 0.30 m 0.60 m 1.00 m 2.00 mI 2
(m ) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g)

1 2488 2247 2172 2147 2140
10 418 356 339 334 332
50 162 136 128 125 124

100 133 111 103 99 99

| 500 88 71 62 56 56

1000 72 56 47 41 /'

1

k
|

I
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4.0 GUIDELINES FOR MIXTURES OF RADIONUCLIDES

Guidelines have been derived for each radionuclide based on the individual dose limit. Whenever
two or more radionuclides are present in slag at concentrations exceeding natural background
levels at a site, application of the guideline for each radionuclide could cause the individual dose
limit to be exceeded, because the total radiation dose is the sum of the doses from all

radionuclides at the site. In order that the individual dose limit is not exceeded at a site having
altiple radionuclides in slag, a method of accounting for multiple radionuclides is needed. The
conventional approach for deriving concentration limits for multiple radionuclides is often refened
to as the " sum of fractions" method.

With the sum of fractions method for multiple radionuclides in slag, the ratio of the above-

background component of the measured radionuclide concentration in slag to the respective
guideline is calculated for each radionuclide exceeding background levels. The ratios, or
fractions, for the radionuclides are then summed. If the sum of the fractions exceeds unity (1), the
residential property is considered for remediation.

The greatest limitation in applying this method for guidelines for multiple radionuclides is that
guidelines have been determined for the time that gives the most restrictive (lowest) concentration
value. These times differ for each radionuclide, thereby causing the application of the method to
be overly conservative (restrictive). Nevertheless, the method may be applied to evaluate the

need for remediation of residential properties having multiple radionuclides in slag, providing an
additionallevel ofprotection.

b
i

I
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5.0 CONCLUSIONS

Residual concentrations (guidelines) for radionuclides in slag have been derived with the widely-
accepted calculational code, RESRAD. These guidelines are dependent on the area of

contamination and on the thickness of contamination. Tabla.s ofguideline values for Th-230, Ra-

|
226, Pa-231, and Th-232, for thirty (30) combinations of areas and thicknesses are presented in
Section 3.0.

| ne individual dose limit recommended by the National Council on Radiation Protection and

Measurements for intervention at sites previously impacted with technologically-enhanced,

g naturally occurdng radioactive materials was selected as the basis for calculating guidelines

(NCRP 1993). That dose limit, 500 mrem per year, is the sum of the effective radiation dose

I equivalent from external exposure and the committed effective dose equivalent from internally
deposited radionuclides (excluding radon and radon progeny).

Each guideline has been derived for the adult resident farmer scenario, resulting in the most

restrictive long-term guidelines. In an overly conservative assumption, slag has been considered| to comprise soilin the areas and thicknesses specified. Exposure pathways applicable for

exposure to contaminated soil were assumed for exposure to slag. Exposure assessment

parameters that led to conservative (lower) guidelines were used in deriving slag guidelines.

Each residential property that is determined to have radionuclide concentrations in slag, exceeding
natural background concentrations, can be evaluated with respect to the relevant guidelines to

I detennine whether remediation is warranted. The net (background subtracted) concentratiori of

each radionuclide in representative samples from each property can be compared to the guideline

for the respective radionuclide in the affected area and thickness. For multiple radionuclides, the

sum of the fractions of the ratios of the measured concentrations and their respective guidelines, is

calculated. Remediation may be considered for any residential property for which the measured| above-background concentration exceeds the relevant guideline or for which the sum of fractions

of concentration ratios exceed unity (1). Residential properties having radionuclides at above-

j background concentrations that are less than the guidelines, or for which the sum of fractions is

less than uity (1), do not require remediation.

I
I
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Category / Item Premise
Justificationor

Parameter Value
Water 5 Extemal rJa'W fmm in situ =ta; = ACTIVE
mdepedent

- Area ofmas-ninmand zone - I, 10,50,100,500,1000 m'. Exposure pathways marked * ACTIVE * are taken into ecoount in the derivation of
- Thickness orcontanunated zone = 0.15,0.30,0.60,1.0,2.0 m. soil guidelines because the dose contribubon from these pathways is expected to

Exposure
be significant.Pathways - Length parallel to equifcr Dow = 100 m.

- Radiaties dose liasit = 500 maressly. - Range of areas per offsite property

- Elepsed time since waste piecemend = 0. - Range of 6' ^ --- -- - per offsite property
- RESRAD default.

- Calculation points in time = 0,10,30,70,100,200,300,500,750,
1000 y. - Assumption.

- A value > 0 is used ifgroundwater emcentrations are to be M see pg 60.
- Aw -,+i time points ofinterest spraning 1000 y. RESRAD alwsys includes 0.6

Extemal rJasiaa from mb w tb of-1--Ih=n the air- MINOR
la the RESRAD code, minor exposure pathways are not taken into secount in
deriving soit guidelines because the dose contribution is expected to beinsignificant.

7 Fxtanal =--- h= e- ' "^hs - MINOR
la the RESRAD code, minor exposure pathways are not taken into amount in
deriving soil guidelines W- - the <ta - contribution is c5+1M to be I

insigni6 cant.
8 Futanal m - L mat- -.:- -** =- = * = MINOR

in the RESRAD code, minor exposure pathways are not taken into account i
.

deriving soil guidelines Wa -- the doec contribution is crr id to be
n

insignificant.
9

Frinnal = = funu 5 wi lived ebb- 7 '--- n 1=
In the RESRAD code, minor exposure pathways are not taken into secount inMINOR
deriving soil guidelines te
insigninc-d. _ _ the dose contribution is crg;ed to be

l

.
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Category / Item Premise
Justificationor

Parameter Value
10 inhat t'on ofi- - =-- d~' Ai * = ACTIVE

-Inhalation rete = 8400 m'/y.
- RESRAD default.- Mass loading to air for inhalahan - 5.5 x 10-5 shn'.

- Dilution length for suborne dust, E'' k+ = 3 ra. - Sanford Cohen reported value based on air quality data for Cambridge, Ohio.
- Exposure duration = 30 y. - RESRAD default.

Shielding factor, inhalation = 0.50 - RESRAD default.

- Shielding fedor, extanal ganwna = 0.33 - Sanford Cohen reported as NRC value.

- Fraction of tima sperd indoors = 0.55 - Sanford Cohen reported as NRC value.

- Fracticui of tisse spent outdoors oneita = 0.20 - Sanford Cohen reported as NRC value.

- Shape factor, external gemma = 1 - Senford Cohen reported as NRC value.
- RESRAD default. .

I1
labi-':aa of!= E--- a '=dAaar r: '-- - Au aVB

12 fame ='iaa orniant faa'* caan=' =' via root =M-i.- anil faliar
uptake Lun deposinan ofdust- ACTIVE The plant foods pathway will be the dorniaans and most frequent dose contributing
- Mass loading for foliar deposition = 1 x IP shn'.

food pathway.

-Depdi ofsoil snoonglayer = 0.15 at. -RESRAD default.
- Depth of roots = 0.90 m. - RESRAD default.

-RESRAD default.
13 Ineestiaa of ==^ and niilk ---

i ,;. mon -w a_'.aa '='
' by ' . ^ i ' " '--J -

Contribuuons ham mest and milk will be smaller than fnxn plant foods but will
no..= ' - - - * - = ' - = - - - not beinsignificant.of dust - ACTIVE

y 1,wto. or- a ;n, no '- ^ " br anit ' -
j

- " by U a- '-
= ACTIVE
- Livessock soil inaake rate = 0.50 kg/d.

- RESRAD default.
15 ru '' :-t'c -- of ' ' ^ " sail = ACTIVE

- Soilingeenn rate, burnen = 36.5 g&. Incidental ingestion will cocar whm = ^
and ad 1 iag while wd4 ouh- RESRAD default.

A-3
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Category / Item Premelse Justification
or

ParameterValue

Water 16 inw6 ar= " +;.= ee d L1:a- -..i_ - ACTIVE
.

Depcodent - Dnnlang wekr iaade, humea-510 Ily. - RESRAD default.Exposure r,ms .atad anchon ofdrinking wekt= 1.0 - RESRAD default.Pathways - Storage time forwell wekt = 1 d.
-RESRAD default.

- Dnnkmg wekt &=r*=an fmm groundweser (vs. surf wakr)= 1.0 -RESRAD default.
- 11ousehold wekt & action front groundwater (vs. Surf. wahr) = 1.0 - RESRAD defeuk.

17 Inne*6 af '- * E- h e=>--- 4 vie enas =e=5 - 1 irri==d=
weier M -u- h ire = == = ACTIVE ne plant foods pathway will be the danninant and most frequent dose contributing

food pathway, especially iftw=ammiansert water is used for irrigaden.- Fruits, vegetables, and grain ana=== psia = = 160 kg/y. - RESRAD default.- Storage time for auits, e '": . and grain = I4 d - RESRAD default.
-leafy vegetable naa==ngenam = 14 kg/y.

- RESRAD default.- Storage time for leely vegetables = 1.0 d.
- RESRAD default.- C- ~ ^ " fraction ofirrigation woest = 1.0
- RESRAD default.- Con s==a.and e.,eaan ofplant foods = -1e

- RESRAD defeuk (Ado-celc &actaan based on area factor method, App D.2.1.2).-Irrigation hection freen groundweser(vs. surf weder) = 1.0
- RESRAD default.

gg i - .n=or = and N r- ~ ^ * hv Se ^ -i- & "- --
-

Contatutaans amen ineet end inilk will be sneller then from plant foods but wills,# .e ,;, # - , g_ w- -- es., um:_1. a- not beinsigndicans.
'

irngationweist= ACTIVE
- Milk -==paia= = 9211y.

-RESRAD default.-Storage tiens forusik = 1.0 d.
-RESRAD default. ;.Mest and pomhry- - ,ds = 63 kg/y.
-RESRAD default. ;

- Storage time for meet and paukry = 20 d.

- canianunasad tocanon ofamat = -1 -RESRAD default. ;

cons unaamd&arenanofmilk=-1 - RESRAD default (Aus&celo neian based on area factor method, App D.2.1.2).!

.'
- Liveslock fodder insam for meet = 68 kg/d. - RESRAD default (Auto colo faction based on area factar method, App D.2.1.2).

- RESRAD defeuk. !

- Livestock fodder intake for milk = 55 kg/d.
- Storage time for livessock fodder = 45 d. -RESRAD defeuk.

-RESRAD defauh.
!

r
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i
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i
Category / Item Pmaise

Justification
or .

,

ParamieterValue

19 fad = d- and Wu-- ' - " tw u-- ^ =M W-- r '__-
= ACTIVE I

- Ce '- ' dr=*ina oflivessodc weser = 1.0 - RESRAD Mault.
- Uvessock water intake for meet = 50 IJd. -RESRAD default.- Livessock weser inea, for milk = 160 lid. !

-RESRAD default.
- Live *w+ weser dractaan heen youndwater (vs. surf. wakr) = 1.0 - RESRAD default. ;

20 i=- S r-offiaand =^= - 1 ' n- a - - - i = ^ >
' ^"=="-

The aquatic food pathway an=ld occur only where the topography and soil= ACTIVE
- Finb =- - ^ _c = 5.4 ka y. charackruces of the property are favorable for a pond.

,

r
-RESRAD default.

,

-OtherseafoodWiaa = 0.90 ks&. -RESRAD default.
-

,

- Storage time for Esk and other seafood = 7.0 d.
-RESRAD default.- Sacrage time for surface water = 1.0 d.
-RESRAD default. :

canshirection efaquatio food =0.50
-RESRAD default.

-
t

:

f
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APPENDIX A (CONT'D)
1

PARAMETER VALUES FOR GROUNDWATER MODEL

Parame'er Value Justificadon
. Cover depth = 0 m, - Conserva6ve assump6ca.
.Desity of coor==lamiszone = 2.0 g/cm . . Assumpdon.

8

. Costaalmated some erosion rata = 0.0 m/y, . Assump6ca.
|. Cooramiandad zone total porosity = 0.4 - RESRAD default, i

. cane...aasa.' mone adreceive pommity = 0.2 RESRAD default.

. Conta=laaunt zone hydraulic maA=+ivity = 10 m/y. - RESRAD default.

. cane-a:aau=8 some b parameter = SJ .RESRAD default.

.Evapotranspiration h = 0.5 -RESRAD default.

.pnespitadon = 1 m/y. -RESRAD defauk.
. Irrisation = 0.2 my. -RESRAD defadt.
. irrigenen made = 0 for overbead irrigsnon. . * - - .=-
. Runodf aa md== 0.2 -RESRAD clefault
. Watershed ares for nearby streamvand = I x 10' m . -RESRAD default.8

. ,% for water / soil computatiam = 0.001 - RESRAD default..

8. Density of saturated zone = 1.5 g/can . . RESRAD default.
. Saturated zone total porosity = 0.4 -RESRAD default.
. Saturated zone effective porosity = 0.2 .RESRAD default.

'. Saturated zone hydraube maddvity = 100 tdy. . RESRAD default.
. Saturated zone hydraulic gradient = 0.02 - RESRAD default
- Saturated zone b parameter = 5.3 .RESRAD default
- Water table drop ruse = 0.001 m/y. .RESRAD default.
- We5 pump imake depth = 10 m below watar table. - RESRAD defadt.
-Model Noodispersica or Mass balance = ND. -RESRAD default,see pg 65..

8. Wen pumping rate = 250 m /y. -RESRAD default..

- Number of massenrated zone strata = 1 .A A
.Unasturated anos thickness = 1 m. - Seaford Cohen reported as NRC value in CR.5512.
. Unasturned anos sou density = 1.5 glom . -RESRAD default.

8

j -Unasturned zone totalporosty = 0.4 -RESRAD de(sult.
1 - Unsatirated anos edBacarve poreaty = 0.2 -RESRAD default

. Unasturneed anos soG-speosfic b perumstar = 5.3 -RESRAD default.
- Unsaturated zoos hydraulic conductivity = 10 mAy. -RESRAD default.

{
Distribution aa MA*as.for Th.230_ Th.232 Th.?Sa
. raaena aanad zone = 3200 can /g. . Sheppard and hiault,1990; conservative value.

8

[ . Unsaturated zone = 3200 can /g. - Sheppard and hiault,1990; conservative value.
8

l . Saturated acoe = 3200 ces'/g. - Sheppard and htault,1990; acuservative value.
leech rate = 0 y . .RESRAD default.

d

. Solubility ana==at = 0 RESRAD default.

Distribution m-meiena far Pb.210
g . Contammatad zone = 270 cm /g. - Sheppard and hiault,1990; conservative value.

8

- Unsaturated zone = 270 cm'/g. - Sheppard and hiault,1990; conservative value.
- Saturated zone = 270 cm'/g. - Sheppard and hiault,1990; conservative value.

d. Leach rate = 0 y . - RESRAD default.
. Solubility mamant = 0 - RESRAD default.

A-6
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APPENDDC A (CONTD.)

Distn'bution coefficients for Ra-2M
- Contammami zone = 500 cm*/g.

- Unsaturated zone = 500 cm'/s.
Sheppard and Thibault,1990; conservative value.

- Saturated zooe = 500 cm /s.
Sheppard and Thibault,1990; conservative value.8

Sheppard and Thibault,1990; conservative value.- Leach rate = 0 y'.
RESRAD default.- Solubility constant = 0
RESRAD default.

,

Distn'bution memeiente for U-234 U 235. U-238
- cme-;a*d zone = 35 cm'/g.
- Unsaturated zone = 35 cm'/g.

- Sheppard and h1ault,1990; conservative value.

- Saturated zone = 35 cm'/g. - Sheppard mod Thibault,1990; conservative value.
- Sheppard and hiault,1990; ccmservative value.- Leach rate = 0 y'. -RESRAD defadt.

- Solubility constant = 0
-RESRAD defadt.

Distribution maMeien'* for Pa-231

-c~e-ia*'szone = 550 cm'/s. - Sheppard and Ebault,1990; conservative value.
Unsaturated zone = 550 cm /g.

- Sheppard and hiault,1990; conservatiw value.
8

- Saturated zone = 550 cm'/g.
- Leach rate = 0 y''. - Sheppard and hiault,1990; mnservative value.

RESRAD default
- Solubility mnitart = 0

- RESRAD default.

Distribution memeimts for Ac-227
- Cw-;aa'srenc = 450 cm / .2

3 - Sheppard and h%sult,1990; maearvatiw value.
- Unsaturated zone = 450 cm'/g.

- Sheppard and h1ault,1990; conservative value.
- Saturated zone = 450 cm'/g.

- Sheppard and Thibault,1990; conservatiw value.1 - Leach rate = 0 y'.
- RESRAD default- Solubility can*=t = 0

RESRAD default

PARAMEIIRVALUES FOR RADONMODELPare ValueI Justdicarica
-Ibickness of buDdeg b=dattaa = 0.15 m.

-RESRAD defadt.
- Bulle density dbuDding foundt %n = 2.4 g/ca'. - RESRAD de mit.r

- Totalpermity dcovermaterial= NA
- Assume no cover.I - Total paromty of budding *==d-% = 0.1 -RESRAD default

- Volumetric water marrat c(cover material = NA - Assume no cover.
- Vohanetric water anate c(famdatiaa = 0.03 - RESRAD default.
- Dtfrus. coeft for radam gas cowr matenal = NA.

- Assume no cover.I - Dtffus. coeft. reden gas foundat. material = 3 x 1P m /sec. - RESRAD default (pg 75: can use auto-cale)
2

- Dtffus. coefE redon gas matam zone sod = 2 x 10d
- Radon vert > cal mixing #-% (aneduvs) = 2 m. m'/sec. RESRAD defadt (pg 75: can use auto cale).

.

I - Average annual wind speed = 2 m/sec. - RESRAD default.
RESRAD default.

- Awrage buBdmg air W -rate = 0.5 br .
RESRAD default.

d

- Int.mer height of a buikhng room = 2.5 m. - RESRAD default.

I - Budding icterior area factor = 0

- Budding depth below ground surface = 1.0 m. - RESRAD default (Auto. calc factor, see pg 75).
- RESRAD default (pg 76: can use nega:ive value).Nanadng power ofRa-222 gas = 0.01
-RESRAD lowest value accepted.

- Emanating power of Ra-222 gas = 0/'o'' ' slag
- Emanating power ofRn-220 gas = t' -

- UNSCEAR,1988; Table 16, pg.104.

- Emanating power of Rn-220 gas = a .
RESRAD lowest value accepted.

e

-
UNSCEAR,1988; p. 61, short Rn 220 diff. Icegth.
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APPENDIX B

DETAILED PRINTOUTS OF RESRAD CALCULATIONS
(area = 1000 m ; thickness = 2 m)2
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1AtanAD, Versten 5.19 7% Llatt = 0.5 yeat 09/01/93 09:21 page 2awamary a tus30
riter RUN1.WPD

Dose Ceaverslea rector (4-4 Aetated) Pataneter S m tr
r!!es DosrAC.stm

0 Currentpieno parameter
.

Parameter valve Default name
A1 Creund esterest gamma, volume Der's, (aten/ys)/(pC1/ca"3):
A-1 Ac-221*0 , sell eensity * 1.0 g/am"3 2.160t+00 2.160t*00 DCrag 1,1)A1 Ac-221+D , sell eensity * 1 8 g/ca"3 1.320t+00 1.520t+00 DCr1( 1,2)A-1
A-1 Pa-231 , sell eensity * 1.0 g/m"3 2.210E 01 2.2108 01 DCr11 2,1)A-1 re-231 , sell eeastty = 1.8 g/ca"3 1.210t-01 1.210t-01 Der 18 2,3)A-1
A1 Pe=210+0 , sell eensity = 1.0 g/ca"3 4.010C-01 4.810t 03 DCr11 3,1)

I
A*1 PD-210+D , sell seastty = 1.8 g/ca") 2.310E-03 2.310C 03 DCrit 3,2)A-1
A-1 as-226+0 , sell eessity = 1.0 g/ca"3 1.550t*01 1.550t+01 DCrt( 4,1)b1 ha 216*D , sell seast ty = 1.8 g/en"3 8.560t*00 8.560t+00 sc n ( 4,2)A-1
A-1 ma-22t+D , sell eensity = 1.0 g/am"3 8. lect +00 8.lsot+00 DCr11 5,1)

I A-1 ma-220+D , sett eensity = 1.8 g/m"3
A-1 4.510t+00 4.510t+00 DCr1( S,2)
A-1 Th-228+D , sell eessity = 1.0 g/am"3 1.310t+01 1.330t*01 DCrli 6,1)A-1 TD=228+D , sell emesity = 1.8 g/ca"3 1.340E+00 1.360t+00 DCrt( 8,2)A-1

i A-1 Th-230 , sell eensity = 1.0 g/m**3 2.1198-03 2.1108-03 DCr1( T,1)41 Tb-234 , sell 4eestty = 1.8 g/en**3
A-1 1.0308 03 1.0308-03 tatr1( T,2)
A-1 Th-232 , sell eensity = 1.0 g/ca"3 1.350E-03 1.350t-03 DCril 8,1)A-1 Th-232 , sc11 enastty = 1.8 g/m"3 6.040E-04 6.040E-04 Der 1( t,2)

I*A-1A-1 U-234 , se!1 doesity = 1.0 g/m"3 1.58tt-03 1.3401-03 DCrli 9,1)A-8 U-234 , sell density = 1.8 g/m"3
A-1 6.9108-04 8.9108-04 DCr1( 9,2)
A-1 U +3S+d , sell eensity = 1.0 g/ca"3 3.940E-01 8.940C-01 DCF1(10,1)A-8 U-23S+D , soit eensity = 1.8 g/ca"3

I A4 4.900E-01 4.900E 01 DCT1(10,2)
A-8 U-238+0 , seit density = 1.0 g/ca"3 1.210t-01 1.210t 01 DCT1(11,1)A-1 U-238+D , sell eensity = 1.8 g/ca"3 f.910t-02 f.910t-02 DCr1(11,2)
A-3 Depth facters, groute estetaal gamma, d1mensloaless

|
A-3 Ac 221+D , soil eensity = 1.0 g/m"3, tAlstaess = .13 m 1.900E-01 1.0005-01 FD( 1,1,1)b3 Ac 221+0 , sell enasity = 1.0 g/ce"3, thickness = 0.5 a 9.1005-01 9.100t 01 FD( 1,2,1)A-3 Ac-221+0 , soll enasity = 1.0 g/cm*+3, thickness = 1.0 a 1.000t+00 1.000t*00 FD( 1,3,1)A-3 Ae-221+D , sell duasity = 1.0 g/m"3, tAlstness = .13 a 9 1005-01 9.2005-01 FD( 1,1. CA-3 Ac-221+0 , sett enasity = 1.8 g/am"3, thickness = 0.5 a 1.000t+00 1. 000t +00 FD( 1,2,2)

I
b3 As-221+0 , seit eensity = 1.8 g/cm*+3, thickness = 1.0 a 1.000t+00 1.000t+00 FD( 1,3,2)M3
A-3 Pa-231 , sell desalty = 1.0 g/ca"3, tAlckness = .15 m 1.9005-01 1.900E-(1 rD( 2,1,1)43 Pa-231 , sell seastty = 1.0 g/ae"3, tA1ckness = 0.5 a 1.000t+00 1.000t+00 FD( 2,2,1)A-3 Po-231 , se11 enesity = 1.0 g/ca"3, talsteess = 1.0 a 1.000t+00 1.000t+44 FDI 2,3,1)A-3 Po-231 , sell esaatty = 1.8 g/aena, thickness = .35 a 9.2005-01 9.2005-01 FD( 2,1,2143 Po-231 , so!! esasity = 1.8 g/ca"3, tAletness = 0.5 a 1.000t+00 1.000E*00 FDi 2,2,2)b3 Pa-231 , sell deastty = 1.8 g/ca"3, tAlckness = 1.0 m 1.000t+00 1.000t+00 FD( 3,3,2)A-3

I

I

I

Is

1
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Dose Con +ersten rector (sad f elsted) Pataa.eter 3 snary (coatlawedi
rilet DQ$rAC.88N

0
Currentbeau Parameter Perseetervalve Dersuit wa.e

- A-3 r>210*0 , soll density = 1.0 g/ca"), thickness = .35 a 8.000E 01 8.000t-01 rD( 3,1,1) |M A-3 r>210+0 , sell seasity * 1.0 t/ca"3, thickness - 0.s a 1.000t+00 1.000t*00 rD( 3,2,1)A-3 r>210+0 , sell sensity = 1.0 g/ca"), tAlstassa = 1.0 m 1.000t*00 1.0001 00 FDt 3,3,11k3 r>210+0 , soll deas tty * 1.0 g/ca"3, thickness * .3 5 m 9.1005 01 9.1005 01 FD( 3.1,2)I A-3 r>210+0 , sell seast ty = 1.8 g/ce"3, thickness = 0.5 a 1.000t*00 1.000t*00 FD( 3,2,2)A-3 r>210+0 , se!! density * 1.8 g/ca"3, thistaess = 1.0 a 1.000t*00 1.000t+00 rD( 3,3,2)A-3
IA3 R4 226+0 , sell density * 1.0 g/ca"3, thickness = .35 a 6.300t-01 8.3045-01 PDt 4,1,1)
|

A-3 Ra-226+0 , soll deast ty = 1.0 g/cm* *3, thickness = 0.5 a 9.2005-01 9.200t-01 rD( 4,2,1)A-3 An 226+0 , soll eensity = 1.0 g/ca"3, thistaess = 1.0 a 1.000t*00 1.000t+00 FD( s , 3,1 )I i

A-3 Ra 226+0 , soll eensity = 1.8 g/ca"), thickness = .35 m 8.500t-01 8.500E-01 rDt 4,1,2)A-3 As-226+0 , set t deas t ty = 1.8 g/ca'), thickness = 0.5 a 1.000C+00 1. 000t *00 FD( 4,2,3)A-3 Aa-226+0 , sell deastty = 1.0 g/ca"3, thickness = 1.0 a 1.000C+00 1.000t*00 FD f 4,3,2) |A-3
.

thistseas = .13 a 6.800t 01 6.8001-01 FD( 5,1,1)
A-3 Rs 220+0 , so!! density = 1.0 g/ca"),I A-3 Ra-220*0 , so!! density = 1.0 g/ca"3, talctness a 0.5 a 9.100t-01 9.100t-01 FDt 5,2,1)A-3 As-229+0 , soil eessity = 1.0 g/ca"3, thickness a 1.0 a 1.000t+00 1.000t+00 rDt 3,3,1)A-3 Aa-230+0 , so!! density = 1.0 g/ce"3, thicteeas 35 a 8.5005-01 8.S00t-01 FD( 5,1,2)A-3 pa-22 0 +0 , sell density = 1.8 g/ca"3, thistmass a 0.5 a 1.000t+00 1.000t+00 rD( S,2,2)A-3 An-129+0 , soll desalty = 1.8 g/ca"3, thistseas = 1.0 a 1.000t*00 1.000t+00 rDi 5,3,2)I ka
A-3 4220+0 , sett seestty = 1.0 g/ca"3, thickness = .1$ e d.100t-01 6.2006-01 FD( 8,1,1)kJ N12 0 *0 , sell seastty - 1.0 g/an"J, thictmens . 0.5 m 9.4005-01 9.4001-01 rD 8,2,1)A-3 n-228+0 , soll deastty a 1.0 g/ca"3, tAlcaness = 1.0 a 1.000E+00 1.000t+00 rD( 6,3,1)b3 Tb229+0 , sell deastty * 1.s g/ cans, thickness = .15 a 1.5005-01 1.500t-01 rDt s,1,2)M3 Tb 22s+0 , soll eensity a 1.8 g/ca"3, taletoess e 0.5 a 1.000t+00 1. 000 t +00 FD( 8,2,21I k3 Tb220+0 , soll deastty * 1.0 g/ca"3, thickness = 1.0 m 1 000t+00 1.000t+00 FD( 6,3,2)A3
A-3 TW 230 sell density a 1.0 g/ca"3, tAlctness = .25 a 9.300t-01 9.300E 01 rD( 1,1,1)

,

k3 Tb230 soll deasity * 1.0 g/ca"3, thickness = 0.1 a 1.000t+00 1.000E*00 rDt 1,2,1)
,

A-3 Th-230 sell density = 1.0 g/can a, thickness = 1.0 a 1.000t+00 1.000t+00 FD( 1,3,1)I ,

A-3 Tb 230 soll density * 1.0 g/ca"3, thickness = .15 m 1 000t+00 1.000t+00 FD( 1,1,2)
,

4.- 3 Th-230 soll eensity * 1.8 g/ca'3, tAlcaness = 0.5 a 1 000t+00 1.000t+00 ft( 1,2,2)
,'

A-3 Th-230 soll deast ty * 1.0 g/ca"3, thickness = 1.0 a 1.000t*00 1.000t+00 FD( 1,3,2)
,

A-3
A-3 N 232 soll desalty = 1.0 g/ca"3, thickness = .15 m 9.500t-01 9.500t-01 FD( s,1,1)

,

I A-3 W 232 sett eeastty = 1.0 g/ca"3, thickness = 0.5 a 1.000t+00 1.000t+00 FDt 8,2,1)
,

A-3 Tb 212 soll 6eaJ1ty = 1.0 g/ca"3, tAlctaeas = 1.0 a 1.000t+00 1.000t+00 FD( 8,3,1)
,

A-3 D-2 32 soil 6saatty = 1.8 g/ca"3, thicknesA = .15 a 1.000t+00 1.000t+00 FDI t,1,21 I

,

A-3 Tb212 soil osastty = 1.8 g/ca"3, thickness = 0.5 a 1.000t+00 1.000t+00 rD( s,2,3)
,

A-3 D-232 , soll deast ty = 1 0 g/ca"3, thictness a 10a 1.000C+00 1.000C+00 , FD( t,3,2)I A-3
A-3 9-2 54 soil deastty = 1.0 g/cm*+3, tAlerness 15 m 9.0005-01 9.0005-01 FDt 9,1,1)

,

4-3 9-234 , soll eensity = 1 0 g/ca"3, tAlctaeas = 0.5 a 1.000t+00 1.000t+00 rDt 9,1,1)A-3 9-214 , soll eensity = 1.0 g/ca"3, tAlstseaa = 1.0 a 1.000E+00 1.000t+00 FDt 9,3,1)k3 9 234 , soit deastty = 1.0 g/can3, tAlctness . 15 a 1.000t+00 1.000t+00 rDt 9,1,2)M3 9-2 H , soll esastty = 1.0 g/ca"3, thictaeas = 0.5 a 1.000t+00 1.000E+00 FD( 9,2,2)I k3 9 334 sell 6eastty = 1.8 g/ce"3, tA!ctosas = 1.0 m 1.000t+00 1.000t+00 rDt 9,3,2)
,

A3
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Dose Ceaversten factet (and Salsted) Fataaetet Swanary (coattaved!
0 Fales tosf#.81m

Cettent tstaaetetMenu Parametet

I Valve Desselt Name
A-3 U-235*D , sell eensity * 1,0 g/ea'3, thistaess = .35 a 8.1004 01 8.100t-01 rD(10,1,1)A-3 U-23S+D , sell eensity * 1,0 g/ca"3, thicteess * 9.5 a 1.000t*00 1.000t+00 rD(10,2,1)A-3 U-23S*D , sell eensity * 1.0 g/en"3, th14ksess * 1.0 a 1.000t*00 1. 000t + 00 FDile,3,1)A3 U-235+0 so!! eessity * 1.8 g/cm'3, thickness = .35 a,

1.000t+00 1.000t+00 FD(10,1,2)I A-3 U-21S+0 , set t eensity = 1.0 g/ce"3, tAtctness = 0.1 a 1.000t*00 1.000t*00 FD(10,2,2)A-3 U-235*D , sett density * 1.8 g/ca"3, thickness * 9.0 a 1.000t 00 1.000t.00 rD(10,3,2)A-3
A-3 U-238*D , sell density = 1.0 g/ca"3, LAlstaess * .15 a 1.000t 01 1.830t 01 FD (11, ..A-3 U-230+0 , sett seastty = 1.0 g/cm**3, thistaess = 0.5 a 1.000t*00 1.000t+00 rD(11,2,1)A-3 U-238+0 , sell eensity * 1.0 g/ca"3, tAlstness * 1.0 a

.I
1.000t+00 1.000t*00 FD (11, 3,1)A-3 U-238*0 , sell eensity * 1.8 g/ca"3, thickness * .15 a s.900t-01 0.0005 01 FD(11,1,2)A-3 0-238+D , se11 esasity * 1.8 g/ca"3, thick ess * 0.5 m 1.000t+00 1.000t+00 rD(11,2,2)A-3 U-234+0 , soll eenalty = 1.8 g/ca n 3, tAlstaess * 1.0 a 1.000t*00 1.000C+ec FD(11,2,2)

8-1 Dose converslea facters for sahelettee, aren/pcisI 8-1 Ac-221+0
b1 Pa-231 6.100t+00 8.100t+00 DCT2( 1)
6-1 Pt-210+D 1.300t+00 1.300t+00 DCF2( 2)
8-1 Ra-226+0 2.1002-02 2.1005-02 DCr2( 3)
bl Re-220+D 1.900t-03 7.9005-03 DCr2( 4)

: 8-1 Tb-220+D 4.$005-03 4.5002-03 DCr2( S)
b1 n-230 3.1005-01 3.1005-01 DCr2( 4)

. bl n-2 32 3.2005-01 3.2005-01 DCr2( il
F1 0-234 1.600E*00 1.600E*00 DCr2( St
S-1 U-23S*D 1.300t-01 1.3005-01 DCT2( 9)

*

S-1 U-230+D 1.200E-01 1.200C-41 DCF2 (10)'I 1.2005-01 1.20C E-01 Der 2(11)
D-1 Dose conversion factors for lagestion, aren/ pct:
D-1 Ac-221+0
D-1 Pa-231 1.500t 02 1.5005-02 Der 3( 11

, D-1 Pb-210+D 1.1005-02 1.100E-02 DCr3( 2)
-

D-1 Ra 226+D 5.100t 03 6.100t-03 Ecr3( 3)
0-1 pa-228+D 1.100E-03 1.1005 03 DCT3( 4)
P-1 2-228,0 1.20JC-03 1.200t 03 CCF3( $)
D-1 Th-230 1.5005-04 1.5002-04 DCr3( El
0-1 2 -232 S.300t-04 5.300t-04 ECr3( 11I D-1 U-234 2.800E 03 2.000E-03 DCT3( 8)
D-1 U-23S+0 2.600E-04 2.6005-04 ECF3( 9)
D-1 U-238+0 2.500t-04 2. 500t-04 ter3(10)

2.500C-04 2. 500t-04 ter3 (11)
,

D 34 Food t.ransfer factors:

I D-34 Ac-221+0 , plaat/so!! concentration ratio, diseastoeless 2.500t-03 2.500t-03 M rt 1,1)D-34 Ac-221+D , beef / livestock-istate ratio, (pC1/ts) /(pC1/d) 2.000t 05 2.000E-03 M r( 1,2)D-34 Ac-221+D , allt/119estock-istate rette, (pC1/L)/(pC1/d) 2.000t-05 2.0002-05 Mr( 1,3)D 34
FS4 pe-231 , plaat/sett e-trat2em rette, dianasteatass.

3.000E-02 1.0005-02 M r( 2,1)D=34 Pe-231 , beef /18vesteck-tatake ratio, (pC1/tgl/1pci/d) 5.0005-03 5.0005-03 M r( 2,2)D-34 re-231 , milt /livestack-latate ratto, (pC1/L)/(PC1/d3 5.000E-04 $.0002-06 Mr( 2,3)b34

;I

I
I
I
I

.

.I '

I
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Dose Conversion rector (and Related) Pataneter ausmary (coatlawed)
Files DosfM.stu )l 0

Current ;
l pesaw Parameter Parameter

I vatwo De(avit me.e '

D-34 70-210 0 , plant / sell concentratlee rette, dimeastmaless 1.0005 02 1.0005 02 RTrt 3,1)D-34 P1,-210+0 , teet/11restoca-latate retie, (pC1/kgl/(pC1/0 8.0001 04 8.000E 04 RTri 3,2)
)

'

D-34 ft>-210*D , allt/ livestock-latste tatie, (pC1/L)/(pC1/d) 3.000E 04 3.0005 04 RTr( 3,3)D-34

I D-34 Ra-226+D , plant / sell concoattattee ratie, dimensioeless 4.0001-02 4.000t 02 RTr( 4,1)D-34 Ra-226+0 , tweet /18vestock-istste ratie, (pC1/kgl/(pC1/dl 1.0005-03 1.0002 03 RTr( 4,2) ID-34 Ra-226*D , ellk/1lvestock-latake rette, (pC1/L)/(pC1/s) 1.000t 03 1.0001 03 Rfri 4,3)
'

D-34
D-34 24 22 0 + 0 , plaat/soll concentration tatte, dimeestealese 4.0001 02 4.0001 02 RTri 5,1) 1

,I
D-34 8a 228+0 , tweet / livestock-latate ratie, (pC1/kgl/(pC1/dl 1.0001-03 1.0001-03 RTri 5,2)

<

iD-34 34-229+0 , allt/11vestock-latake ratie, (pC1/L)/(pC1/d) 1.000t 03 1.000t 03 RTr( 5,3) !
; D=34
1 D 34 Th-228+D , plant /sett concentration ratle, dimesatoeless 11.000E-03 1.000t-03 RTrt 6,1)

l
D-34 Th-220+D , Doel/119estock-18take ratie, (PC1/kg)/(pC1/C 1.000E-04 1.0005-04 RTr( 4,2)

i
D-34 fti-228+0 , slik/livestoct-tatate ratie, (pct /L) /(pC1/s) 5.0005-06 5.000t-06 RTri 6,3)

'

D-34
!D-14 Tm-230 , plaat/ set! concentration ratie, dimeastostaas 1.0005-03 1.000E 03 RTr( ?,1)
|
i

'

pH TD-230 , Doet/ livestock-1 state tatto, (pC1/kg)/(pC1/4 1.000E-04 1.000E-04 RTr( f,2)D- H TD-230 , allt/119estock-latake ratie, (pC1/L1/(pC1/d) 5.000t-04 3.000t-06 RTr( 1,3)D-34
s D-34 Tb-2 32 , plaat/ sell ecocentsstica ratie, dimeettostoaa 1.0002-03 1.0002-03 Rrrt 3,5)D 34 TD-232 , beet /18vestock-1 state tatto, (pC1/kg)/(pC1/W 1.000E-04 1.0002 04 RTr( 8,2)D-34 TD-232 , m112/11 restock-istate ratio, (pC1/L)/(pC1/d1 5.0003-04 5.000t 06 RTrg s,3)

i
|D 34

D-34 U-234 , plant /soll concentration rette, dimeasloeleas 2.500E-03 2.500E 03 RTr( 9,1)D 34 U-234 , beet / livestock 1 state ratto, (pct /tgl /(pct /d) 3.4005-04 3.400E-04 RTr( p,2)I I>- 3 4 U-234 , salt / livestock-istate satio, (pC1/L)/(pC1/d) 6.000E-04 6. 000 t-04 RTr( 9,3)D 34
0-34 U-235+D , plast /soll concentration ratio, diseastostess 2.500E-03 2.5001-03 RTr(10,1)D-34 U-235+D , beef /11vestock-tatate retle, (pC1/kg)/(pC1/d) 3.400t-04 3.4001-04 RTr(10,2)' D 34 U-235+D , allt/ livestock-latake ratto, (pcl/L)/(pct /dl
D-34 4.000E-04 4.000t 04 RTr(10,3)
0-14 U-23t+D , plaat/ scil concentratloa tatto, diseaslealess 2.500t-03 2.500t-03 RTr(11,1)i D-34 U-213+D , beet /11,estock-latate tatto, (pC1/kg)/gpC1/0 3.4005-04 3.400t 04 RTr(11,2)D-34 U-23a+D , mila/ livestock-latate tata*, (pC1/L)/(pC1/d) 6.000E-04 6.0005-04 RTr(11,3)

.I
D-5 Bioacewstattee f acters, fresh water, 3./ts
D-5 Ac-227+0 , fish
D-5 Ac-221+D , crustacea and mollusts 1.500t*41 1. 500t +01 giorM( 1,1)
0-5 1.000t+03 1. 000t +03 alorAC( 1,2)

, D-5 re-231 fish,'

D-5 re-231 , csustacea and molluskJ 1.000t+01 1. 000t +01 storACI 2,1)
D-5 1.100t+02 1.100t+02 storAC( 2,2)
D3 ?b-210+0 , fish ,

!D-5 ft>-210+D , crustacea and mollusks 1.000t+02 3. 000C +02 B!crAC( 3,1) ID5 1.000t+02 1.000t+02 BIOrAct 3,2)
' D-5 Ra-226+D , flah

D-5 Ra-226+0 , csustaosa and mollusks 5.00ct+01 5.000t+01 storAC( 4,1)
65 2.500t +02 2. 500t *02 BlorAC( 4,2)

| D-S Ra-22t+0 , f)sh
L Occt+01 5.000t+01 storAC( 5,1)I D-5 pa-228+D , essstama and mollusts
2.500t+02 2.500 t +02 O!orAC( 5,2)

I
I
I
I
I

I



_ _ ____-_ - ------ --- - - - - - - -- ~

a

1A&8 MAD, varslei S.19 N Ide.it = 0.5 year 09/01/98 09:21 isee 8#wamaty s tun 30
Flies Muwl.wr0

Dose conversten facter (and 8 elated) Parametet summary (contlaves)
Files 008FAc.8tN0

CurrentMene Parametet Parametervatwe Defewit name~

>S Th=229*0 , fish
1.000t+02 1.000t*02 810rAC( 6,1)>S Th=220*0 , ervatacee and mollusts

PS 3.000t+02 S.000t+02 storAct g,2)
>$ Th-230 , flah

1.000t*02 1.000t+02 glorAct 1,1)D.S Th*220 , stysucea and moltwats
3.000C+02 S.000E+02 storAct 1,21PS

D.S Th-232 , fish
1.000t+02 1.000E*02 slotAct s,1)>$ Th=222 , stus uce4 and mollusts
3.000t+02 S.000t+02 820rAct 8,2)>$

>$ p=234 , floh
1.000t+01 1.000t+01 storAc( g,1)>S 9 234 , crustacea and meltwats
6.000E+61 6.000t+01 StorAc( 9,2)>S

bl U-21S+0 , fish
1.000t*01 1.000t+01 giorAC(10,1)>$ U-22S+0 e cn stsooe and mollusta

>S s.000E+01 8.000t+01 830rAc(20,2)
>S U-220*0 , fish

1.000t+01 1.000t+01 31orac(11,1)>$ U 228*0 , crus uosa and mollusta
6.000E*01 s.000t+01 storAct31,2)

I
I
I
I
-

M

W

L

-
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0 88te.8pecific parameter Swamary
Uset used 0y pg., pers.,g,gMenu Patameter input Default (If gigg,geng gg,,spag,,,, g,pygj ,,,,

moll Area of contaalaated sene (a"2) 1.000t*03 1.000t*04A011 Thickness of contaminated some (e) 2,000t*00 2.000t+00 AngA.

3011 1.eegth petallel to agulfer flew fel 1.000t*02 1.000C*02 Tw!cro.

2011 &asic radiatlee esse limit (area /ys) S.000t*02 3.000C+01 1,eg pq...

2011 Time since placesset of material (yt) 0.000t*00 0.000t*00
... gam,

2011 Times for caleviations (yr) 1.000t*01 1.000t+00 73
...

M11 Times for calculations tyr) 1.000t*01 1.000C+00 Tg 2)...

3011 Times ter caleviatless lyr) 1.000t*01 1.000t+01 rg 33...

3011 Times les calevistsees syr) 1.000t*02 1.000t+01 tg e;...

2011 Times for calculations tyr) 2.000t+02 1.000t*02 ft 51...

2011 Times for calculattees lyr) 3.000t*02 3.000C+02
... Tg g)

2011 Times for calculattees (yr) 5.000t+02 1.000t+03 yg t)...

3011 Times for caleviattees (Fr) 7.$00t*02 3.000t+03 tg 33.

2011 Times for calculatjens (yr) 1.000L+03 1.000t*04 fg 3)
.

7(101
2012 2nitial pr!>cipal tedleeuclide (pC1/g) pe.231 1.000t*00 0.000t+00M012 Initial principal redieavelide (pci/gls Ae.225 1.000t+00 0.000t+00 st( 2)
2012 lattial principal redlooselide (pC1/g): Th-220 1.000E*00 0.000t+00 gtg 4)
2012 feitial principal sedleesclide (pC1/0): W 230 1. 000t+00 0.000E+00 gig g;
3012 lattlan palac!ps! redieneclido (pC1/gls Th.232 1.000t*00 0.000t+00 31 g t)-

9912 Initlat palutpal redleewclide (PC1/gls U-2 34 1.000t*00 0.000t+00 sig 3)
-

3012 initial principal redleseclide (pC1/0): U-235 1.000E+00 0.000t+00 sig g).

3012 !altlat ps!>cipal redleesc!!de (pC1/0) s U-230 1.000t+00 0.000t+00 31 g10)-

B012 Ceecent.ratlee la groua h ter (pC1A) pe-231 met seed 0.G00t+00 gigil;-

R$12 Concentsatlee la groua h tar (pCI A) a pa-228 not used 0.000t*00 wl( 2)-

2012 Concoatsattes la grouahter (pC1A) N 220 set vred 0.000t+00 wig 43-

I 2012 Coacostraties la groenester (pC1A): Th.230 met used 0.000E+00 3rtg g)-

3012 Concent.raties la grousedeter (PC1Al s' Th.232 tot used 0.000$+00 artg t)
-

2 12 Coocent.satten la grousedeter (PC14) : U-234 set used 0.000t+00 wig g;
-

2012 Caecestration is grousedeter (pCI A) : U-235 set used 0.000C+00 3rg g 9)-

M12 concent.ratten la grouseeter (pCI A) : U-230 set used 0.000t+00 wig 10)-

I
-

wtgtt).

Mll Cover depth (e) 0.000t*00 0.000E+002013 Deastty of cover matostal (g/ca"3) --
not used 1.300t+00 covtAD

2013 Cover deptA erosion rate (m/yr) --
not used 1.0001-03 Otxsev

2013 Dossity of costaatsated sone (g/cus"3) 2.000t+00 1.500t*00 wy
8013 Costaalaated soee erostee sete la/yr) 0.000E+00 1.0001-03 Otxseg

I
-

2013 Costaalaated some total porosity 4.000t-01 4.000t 01
- vC:

2013 contaalaated some effective potesity 2.0005 01 2.000E-01
- recz

2013 Caetamtmated some hydroulte conductlelty (m/yr) 1.000t*01 1.000t+01
- gre:

2013 Caetantaated some b parameter 3.300t+00 5.300t+0c scc 3
-

2013 semidity la air (g/cas"3) peg-

I
not used 6.000t+002013 Evapet;ranspirattee oestfieleat -~

NL4CDs.000t.01 5.0005-012013 proc 1pitatloa (m/yr) 1.000t+00 1.000E*00 Evap;st.

8013 Irrigaties ta/yr) 2.0006-01 2.000E 01 rmtCar ;2013 Irrigaties sede g2eva h seerhead2013 seseoff coefficient - 101tcx2.0008 01 2.0005-01

I Roll teatershed esta for hearspy stream et pond (m*+2) 1.000t+06 1.000t+04 Bussory-

M13 Accuracy for noter /soll computations 1.000t.03 1.000g.03
- m

gpg
8014 Doesity of satursted zone (g/cm**3) 1.500t+00 1.500t+00 -

; texsq

I

I

I
-

[
-

%
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Im&8 MAD Versten 3.19 Po Llett = 0.$ year 09/01/95 09:37 Pese 8
summaa ry tua30 Pales muwl.WPD

81te.8pecific Pataseter sus =ury (coatlawed)
0 Uset used by usMD Parametet
lessu Parametet laput Default (If different frae uset laput) ma.e

Mit Saturated some total poteelty 4.000E.01 4.0005 41 gpgg.

M14 satursted some effective pertally 2.0008 01 2.000C.01 IPs1...

8014 saturated sone hydreulle seeductivity to/yt) 1.000t*02 1.000t+02 ICst.

9014 saturated some hydraulle stedieet 2.0005 02 2.000C.02 newy.

M14 Saturated sene t parametet 1.200t*00 1.300t*00 sgg...

M14 teater table drop rate (m/yr) 1.000E.03 1.000t.03 ... wwr
2014 teoll pump latate depth (a below water table) 1.000E*01 1.000t+01 gwggwy...

melt peedels pendispersloe (MC) et Mass.0alsace (MS) NO NO N00CL***

N014 taell pumplag rate (a"3/yr) 2.500t*02 2.500C+02 gw...

2015 puebet of unsaturated some strata 1 1 . ,3
Soll Desat. some 1, tAlcknesa (a) 1.000t*00 4.000t*00 ggg).

2015 Umsat. sene 1, sell doesity (g/ca"3) 1.500t+00 1.500t*00 pgxggggg)...

nell Desat. some 1, total porosity 4.000t.01 4.000t.01
. . " . TPU1(1).

2015 Wesat. some 1, effective perealty 2.0005 01 2.000t 01I EPU2 (1)
2015 Desat. sees 1, sell-specifle b parameter S.300t*00 3.300t+00 suggg).

Mll geset, seee 1, hyereulle seeMtivity (m/yr) 1.000t*01 1.000E+01 uggggg)-

3016 Matributtee emelficients for pe.231
M16 Costaalnated same (em"3/g) 5.500t+02 S.000C+01 gcMUCCt 2)I

-

M16 Desatutsted sees 1 (en"3/c) S.500t+02 S.000t+01 tcNuCU( 2,1)-

M018 saturated some lee" 3/g) 5.500t+02 S.000t+41 CCWucst 23
M16 Imace rate (/yr) 0.000C+00 0.000t+00 2.272C-04 M EACH( 2)
M016 Solubility onestaat 0.000C+00 0.000t+00 act used 3C War ( 2)

I 2018 Dist 1buttee coefficients for Aa.226
2016 Costaminated some (m"3/g) 5.000t+02 7.000t+01 ECWucC( 43-

N016 Umsaturated some 1 (m"1/0) *S.000t+02 1.000E+01 DCWuCUt 4,1).

3016 saturated some (ce"3/g) 5.000E+02 1.000t+01 DCWucs( 4)--.

3016 Leach tote (/yr) 0.000C+00 0.000t+00 2.499t.04 AttxH( 4)

I
2016 solubility coastaat 0.000t+00 0.000t+00 pot used solver ( 4)

3016 Distribution coefficleats for Th 228
3036 contaminated some (ce"3/s) 3.200t+03 6,000t+04 DCWuce( 61-

Rold Umsaturated some 1 (m"3/0) 3.2005*03 4.000E+04 tcm egg g,1)-

N016 Saturated some (as"3/s) 3.200t+03 6.000t+04

'I
DCNucs( 6)-

M16 14sch rate (/yt) 0.000t*00 0.000t+00 3.904t.05 ALEACH( 6)
Mols solubility coastaat 0.000t+00 0.000t+00 act used soLuarg 6)

8816 Distributtee coefficients for Th.230
2016 Costaalaated sees (m"3/g) 3.200t+03 6.000t*44 tcNucC( 7)-

Reis Umsaturated some 1 (em"3/c) 3.200t+03 6.000t+44 DCwuCU( 7,1)-

3016 Saturated some (en"3/g) 3.200t+03 8.000C+44 DCNu::st 7)-

2014 14ech rate (/yr) 0.000t+00 0.000t+00 3.904E.0$ ALIACH( 7)
5016 Solut!!1ty onertaat 0.0Get+00 0.000t+00 not used sctagg( 7)

i 2016 Dist.ritution osoffieleets ter Th.232
Sets Costaatssted some (en"3/g) 3.200t+03 6.000t+44 tcwucc( 33-

i

| Mis Desaturated some 1 (sm"3/g) 3.2008+03 6.000t+64 OcWucut 8,1)-

2t16 Saturated seee (ce*+3/g) 3.200t+03 6.000E*44 ocm tst g)-

2018 1 mech rate (/yr) 0.000t+00 0.000C+00 3.906t.0$ ALIAcxg 3) ,

I 2016 Solubility onestaat- 0.000t*00 0.000t+00 set used scs.usr( 3) !

I

I
I
I.

,

I
I

- - - - --
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Site-3Petific Parametet suemary (continued)
0 uset used my gg,ssro y,,,,,,,,

,

Moog rarametet input D:,f aul t (if elftetent free user input) pa.,

-I-
2016 Dlatsibuttee coeffieleets for U 334
Bets Casteeleated snee (en"3/s) 3.500t*01 1.000s.01| ... ge,ygg, ,,M16 Unsaturated sees 1 (ca"3/g) 3.500t+01 S.000t*01 geyyggg ,,33.

Relt saturated seee (an"3/g) 3.500t*01 S.000t+01'

truucs( g)...'
3816 LeacA rate (/yr) 0.000t*00 0.000t*00 3.$555-01 ALTAcNi 334 M16 selvellity seesteet 0.000t+00 0.000t+00 set wa*d 80W6Ki t) ,

' ast$ Distributten coefficleets for U-235
sets Centanteated some (sm"3/s) 3.500t*01 5.000t+01, .

ocNue (10)< eipts Unsaturated sees 1 (ce"3/g) 3.500t*01 S.000E+01 * DCMuCU(10,1)
f 2016 Saturated seee (es" 3/s) 3.500t*01 $.000t*01 Ocuucs(10) '

; SS16 Leech rate (/yt) 0.000t+00 0.000E*00 3.5558-03 ALrAor tig; |MS16 Setellity coasteet 0.000t+00 0.000t+00 mot used sog.USK(10) |
M16 Distributtee eseffieleet.s for U-234

i M16 Caetamleated some (es"3/g) 3.500t+01 S.000t*01
DClaJCC(11)

-
; M16 Unnaturated seee 1 (en*+3/g) 3.500t+01 S.000t*01 Dosucu(11,1) |."

A016 Setsreted some tee ++3/s) 3.500E+01 3.000t+01 gcuyeggggg-
ante Leesh rate (/yr) 0.000E+00 0.000t*00 3.555t.03 A12Acm(11); at16 sele 111ty onesteet e.000s+00 0.000t+00 set u.*d sauer(11)
8314 Distributtee emafficleets for deoghter As.221

: Sete costanteated same (een"3/s) 4.500E*02 2.000t+01 =~ toaJcc( 1)MI6 Um.eaturated some 1 (en"3/g) 4.500t+02 2.000E*01 - coaJcut 1,1)M16 Saturated sene (ce"3/g) 4.500t+02 2.000t+01 "*
Doducs( 13| M16 Leech rate (/yr) 0.000t+00 0.000t+00 2.1112 04 A12ACH( 1)N010 Solet!!!ty coastsat 0.000t+00 0.000t+00 eat used sowng(1);

mig Distribution coefficients for daughter PD-210:

mots Coetemisated some (san"3/s) 2.100t+02 1.000t+02 ... geyycgg 332016 Umsaturated seee 1 (ca"3/gl 2.100E+02 1.000t+02, . DCWucV( 3,1)' Ret 6 saturated sene (cm"3/g) 2.100t+02 1.000t+02 gewu;;gg 33.

2014 14ach rate (/yr) 0.000t+00 0.000E*00 4.621E-04 ALEACH( 3)M16 Sold 111ty coastaat 0.000t+00 0.000E+00 set used powart 3)

3016' Distribution coefficients for daughter he=220

I hele Caetaminated some seus"3/s) 5.000t+02 1.000t+01 DcMua:( 5) |..*
2016 Umseturated some 1 (en"3/s) 5.000t+02 1.000t+01 Docucut 3,1)-
3016 Setweeted some (en"3/gl 5.000E+02 1.000t+01 OcssJCs( 51

-

3316 14ect rate (/yrj 0.000E*00 0.000t*00 2.499E-04 ALtAott 5)9816 Sole 111ty seesteet 0.000t*00 0.000E*00 set us*d 80MBK( 5) |

I Mit tahelattee reto (m " 3/yr) 8.400t+03 8.400t+03 Itjeug.R-
M11 Benes leadies for tehslettee (g/enal 5.500t.05 2.000E.04 - pe.Esotast? D11stles leegth for eine- aret, tahalattee (a) 3.000t+00 3.000t+0c gm.
BB11 a=ra. m a0eretten 3.0008401 3.000E+01 gD
Belf skleiding facter, lehelettes 5.000E.01 4.000s.01I SHr3-
M11 Shielding factar, esternal gamme 3.3006-01 1.000E-01 - surt5811 Fractice of time spent ledeers 5.5005 01 5.0005 01 y1mo-
M11 Fracties of time spent entdoors (en site) 2.0005 01 2.500s.01 Porp-
R311 Shape factes, e:terest seeme 1.000t+00 1.000t+00 rst-

I
I

.

I
I
I

--- ---- _ . - - -



1Rt.3Mb, V:rsion 3 19 1% L121t * 0. 5 yea r 09/01/95 09:21 pass lo
summary a run30 riles avw1.wr0

81te 8Pocific Paras.etet swmary (continued)
0 Uset used my ps,sug y,, ,Mene Parametet inpwt Default (If diffegent from uset input) name

'

A011 Fractions of annular areas within AMAs
2011 Cuter anauter radius (m) * /(1/n) act used 1.000t+00 ... ruca g 33Mit Oster annular t441us (a) = /(10/n) act used 1.000t+00 . FMcA( 2)4011 Oster annular radius (a) = /(20/n) act used 1.000E+00 ... rycag 3)A011 Outer aanvier radius (a) * /($0/n3 set used 1.000t+00 ... rpACA( 4)3011 Oster anautar radius (a) = /(100/n) act used 1.000t+00 ... r u cag 33M11 Ostet anautar radius (a) * /(200/n) act used 1.000t+00 ... yucAg g)A011 Oster anavlet tedlus (a) * /(500/f4 mot used 1.000C+00 rpAct( 1).,

3011 Outer asaular radius (a) * /(1000/n) act used 1.000t+00 i
... rucA g g 3 |A011 Outer annular radius (a) * /(5000/n) act used 1.000C+00 ... rycAg 93

! 2011 Cutet anauter radius (a) * /(1.t+04/n) act used 1.000t+00 --- FMcA (10). 2011 Oster annular radius (a) * /(1.t+05/n) act used 0.000E+00 ruca gg g; i.-.
M11 Oster anautar radius (a) = /(1.t+04/n) met used 0.000t+00

FMCA(123 |
.--

Mit Fruits, wegetables and grata consepties (kg/yr) 1.600t+02 1.600t+02 ...
D12T (1) '

Mig Leafy vegetable consumption (kg/yr) 1.400C+01 1.400t+01 *
~

DICT (2)I 9018 M114 consumption (L/yr) 1.200t+01 9.200t*01 - D!tT(3) |Arte Meat and poultry consumption (kg/yr) ';. 300 t + 01 s.300g+01
D12T(4) |

-
2018 riah consumption (kg/ys) 5.400t+00 3.400t+00 - 01t7(5) iM010 Quer seafood consumption (kg/yr) 9.000t-01 9.0005-01

/ 0127(6) |
-

8018 foil lagsstlos rate (3 yr) 3.650t+01 3.650t+01 - sogg,2013 tviattag wtar 1 state (1/yr) S.100t+02 S.100t+02 ---
CarlMit Test.aaination traction of driattag watar 1.000t+00 1.000t+00 - FDt2019 Cost.aalaation frection of bossehold wter 1.000E+00 1.000E+00 .-- g3eeg9010 Costaalaation traction of livestock uter 1.000E+00 1.000t+00 - ptwA010 Contaminatlee fracties of irrigatlos wter 1.000t+00 1.000t+00 - ripad2010 Costaalaation fractice of equatic food 5.000t-01 5.000E-01

'I
- rgsJ1018 Costaalaatica fraction et piset food -1 1 0.500t+00 frMNT |M18 Costaalaation fracties af meet 1 1 0.5002-01 rugAy

iPC10 Contamination fraction of allt -1 -1 0.5005-01 fx1gy '

2019 Livestock fodder 1 state for maat (kg/ day) 6.000t+01 6.500t+01 LFIS-.-
M019 Livestock fodder 1 state for milt (kg/ day) 5.500t+01 5.500t+01 1,r15--

Mit Livestock water 1 state for seat (L/ day) 5.000t+01 5.000t+01 !#15--
A019 Livestock water 1 stake for allt (L/ day 1 1.600t+02 1.600t+02 1xtg-

9019 Livestock soll 1 state (kg/dar) S.000C-01 5.000t-01 1.31-
M19 Mass loading for foliar deposition (g/m"2) 1.0001-04 1.0005-04 - M.rDI 2019 Depth of soll mizlag layst (a) 1.5005 01 1.500E-01 tM--
M19 Depth af roots (m) 9.0002-01 9.000C-01 DSCOT

-
MIS Driattag wter fraction fram ground beter 1.000t+00 1.000t+00 FGitat-
MIS household wter fraction from ground water 1.000t+00 1.000t+00 FG404--.
M19 Livestock water fraction from ground wter 1.000E+00 1.000E+00 FOCR-
2019 Irrigation fractlam from ground meter 1.000E*00 1.000t+00I FGt1R-

C14 C.12 concentration la water (g/ca"3) act used 2.0001-C5 C12Wra-
C14 C-12 concentratlee la costa =1uted soll (g/g) not used 3.0005-02 C12C3-
C14 Fractice of vegetation carbon from soll not used 2.000E-42 C30!L-
C14 Fraction et vegetstfee carboa free air not used 9.8005-01

.I
CRAR-

C14 C.14 evastoa layer tkletmeas la soll (a) act used 3.0005-01 gsc-
C14 C.14 evasioe flus rate from soil (1/sec) act used 1.000t 01 - tysmC14 C.12 evasion flus rate from soit (1/sec) act used 1.0005-10 FJY3W-

I
I
I

s

I
I
'I
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182JAAD, Vitalee 1.19 fie Limit = 0.5 yest 09/07/95 09:21 Pegs 11
Summary a tws10 rites mum 1.wt0

i Site.fpecific Parametet swam.ary (contlawed)
0 Uset Used by A&2AAD
Menu , *tameter Input tefault (if different gga, y,,, g,pygg a,

"W
iC14 Fraction of grata is beef settle feed set used 8.0006 01

!I
.-. 1gg;Cu ,,acue. .f g,sia in .uk - food t ,ed .000t.0i ....

Sfost Stetage times of coetaminated feedstuffs (days):
isTost fruits, see-leafy vegetables, and grata 1.400t*01 1.400t*01 ...

sfost Leafy vegetables 1.000t*00 1.000C+00
g,,, , g 1

sten stilt 1.000t*00 1.000 teel gyg, T(H |...

..* ~

FTongyg, T(n370st Meat and poultry 2.000t*01 2.000t*01 .

g7g , ygg,stost Flah ?.000E*00 1.000t*00 ... gggj# Tom Ctwatacos and me!!usts 1.000t*00 1.000t*00 ,

. gygg ggg, i# TOR teoll m.ater 1.000t*00 1.000C+00I *-* Ffon f(t) '

stost autface seater 1.000t+00 1.000t+00 ~..- F7on ftgynn gg,e)sTost Liveetoct todde 4.5008*01 4. Soot *01 - 3-

| IW21 Thickness of buildlag foundation (m) 1.$00C*01 1.500t.01 yuensett hit eensity of bulleing foundaties (g/cm**1l 2.400t*00 2.400t+00 '.- OtusrLRett Total potesity of the cover material met used 4.000E=41 . TPCY2021 Total pereatty of the buildlag foundatles 1.000t.01 1.0005-01 - TTrL2021 Welueettia taster easteet of the oever matettal set used 5.0005-02 .

. pm |2021 Dolemetric water contest of the foundatten 2.0002-02 2.0002-02 PH2 ort, 1
-' Rett Diffustos coefficient for rodea gas (m/sec)s

|M31 La cover matettal met used 2.0005-06 gipgy-.

lett la foundatlee notettal 3.0005-07 3.0005-01 - D!rrLR321 la oestaminated asse sell 2.0005-04 2.0002-04 - 017C3matt Andon vertical dt=== ales of slaing (a) 2.000t*00 2.000t+00 - mRett Avetsgo amaval wind speed la/sec) 2.000t+00 2.000t,004
- ettse20*1 Average building sit enchange rate (1/ht) 3.0002-01 3.0005-01I gg2G

EW21 Nelsht of the hu!! ding (toem) (a) 2.500t+00 2.500t*00 .- Hugg
2021 Building 1stetter area facter 0. 000t+00 0.000t*00 ccee camputed (time dependent) FA2R021 h11 ding depth betan ground surf ace (a) 1.000t+00 1.000t*00 DMrL '-

2021 Emanattag power of Am*222 gas 1.0005 02 2.500E-01
t u t1) {-

2021 tassatlag pows of An-220 gas 1.000t.02 1.5005 01 EMuuy2) l-

I

. Summary of Pathway Selectices

Pathuey Uset Selectice

1 - esternal passa active
,'

2 - jahalattom tw/o inden) act!,e ,

3 - plant ingestlee active
4 - maat tagestice active
5 -- milt ingeatles active
6 - equatie feeds ective,

T ditaklag water active
0 - 3011 tagestles active
9 - taene active

_

|

.

\

I
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1pg8aAD, vitslea $.19 1% Lir.lt = 0.5 yest 09/01/95 09:21 7809 12Sw asty a tv230
r21er Amrt.orre

contaminated Ione clasastens lattlel Sell teacentretleas, PC1/f
Area: 1000.00 scate meters to 131 1.000t*00Thistaess: 2.00 metets 88-128 1.000C+00

Cover DoctAs 0.00 meters h 224 1.000E*00
Th-tat 1.000t+00
Th-212 1.0008+00
W234 1.000t+00
W231 1.000t+00
W238 1.000t+000

Total Des + TDost(tl, mien /yr
Sasic Radiatlee Deee L1 alt 300 atem/yr

Total M1stute sus Mit) = fractl 4 of Basic Dese L1 alt Asceived at 71me (t)
t (years): 0.000t*00

1. 000 t +01 3.000t+01 1.000t+01 1.000t+02 2.000t+42 3.000t+02 S.000t+02 1.300t+02 1.000C+03TDost(tl e 2.942t+01 3.594t+01 4.339t+01
4. 58 3 t +41 4.116t+01 4.850t+01 4.850t*01 4.193t+01 4.491t+01 4.1115+01

Mitis S.9448-02 1.1888-02 8.6198-02 9.364EHl2 9.553t-02 9.1005-02 9.1005 02 9.589t-02 8.9438-02 8.3438-02OMaalaus TDottit) 4.0538+01 atem/yr et t * 241.5 s 0.2 years0

Total Dese Caet.ributions *gst(1, pet) for f adleidual Aedleeucliens (1) and Patheys (p)As atem/yr ad Fracties et Total Dose At t = 241.5 yeate0
teater ladopeedset Patheys (Inhalattee escludes rados)e Ground Inhalaties Andes F1 set Meet Milt sell

Aadle-
puellee arun/yr tract. aten/yr gract, asun/yr fract. area /yt frect. atem/yr tract. aren/yr itset, mesa /yr tract.

Pe-231 9.5312-01 0.0000 1.500t+00 0.0000 0.000t+00 0.0000 1.209t+01 0.0000 1.9368-01 0.0000 1.0808-02 0.0000 4.2388-03 0.00G
_

An-226 4.404t+00 0.0000 4.9158-03 0.0000 3.810t+04 0.0000 8.208t+00 0.0000 2.6315-02 0.0000 1.9455-02 0.0000 1.149t-01 0.0000' h 228 0.000E+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t*00 0.0000h 230 S.212E-41 0.0000 8.2898-02 0.0000 4.1918-01 0.0000 9.193t-01 0.0000
2. M11-03 0.0000 2.1808-03 0.0000 2.08:t-02 0 mh 232 1.219t+00 0.0000 3.199t-01 0.0000 8.625t-03 0.0000 4.452t+00 0.0000 1.2521-02 0.0000 1.4828-02 0.0000 8.150t-02 0.00000 234

8.2325-04 0.0000 1.0905-02 0.0000 3.6448-04 0.0003 2.4298-02 0.0000 0.0012-05 0.0000 1.9198-04 0.0000 1.8928-03 0.00TU-235

1.2908-01 0.0000 1.4958-02 0.0000 0.000t+00 0.0000 4.419t-02 0.0000 1.6411-04 0.0000 1.8858-04 0.0000 3.2323-43 c.00ccW230
1.1908-02 0.0000 9.9465-03 0.0000 1.4$13-00 0.0000 2.2638-02 0.0000

1.4 Ef t-05 0.0000 1.8308-04 0.0000 1 1995-03 0.0000Total 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+0h 00
0.000t+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000c+00 0.0000

l

I
I
I
I
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1AAAAAD, Vassion 5 19 pe 1,1=1t * 8.5 yeet 01/01/95 09:27 Peps laham.ary a tve30
Files nett.WPO

.'
d fetal Dose Coatslktleas 700stil,p,t)

As atem/yr and Tracties of Total Dose At t *for feelvlevel holoavellees til and Pathweye Ip)s .-f 0 281.5 years
- water Depend +at Pathways'*

O hteg rien heos Plant meeth ele- m,g 3
w -

gig papy .
lo ellee stem /yr fleet. Stem /Yr IE*'t* M**/yr frost. aren/yr freet. aren/yr frost. aten/yr freet. maam/yr faect.

--

Pe-231 0.000t*00 0.0000 0.000t+00 0.0000 0.000t*00 0.0000 0.000t+00 0.0000 0.000t*00 0.0000 0.000t*00 0.0000 0.000t*00 0.000ch-226 0.000t*00 0,0000 0.000t+00 0.0000 0.000t*00 0.0000 0.000E*00 0.0000 0.000t+00 0.0000 e,000g*00 0,0000 0.000ce00 0.0coc
Th-220 0.000t*00 6.0000 0.000t+00 0.0000 0.000E*00 0.0000 0.000t+00 0.0000 0.000t*00 0.0C00 .5000840 0.0000 0.000E*00 0.000cTh-230 0.0008*00 0.0000 0.000E+00 0.0000 0.000t*00 0.0000 0.000t+00 0.0000 0.000t*00 0.0000 0.000g+00 0.0000 0.000t+00 0.00cc
Th-232 0.000t+00 0.0000 0.000t*00 0.0000 0.000t*00 0.0000 0.000t+00 0.0000 0.000t*00 0.0000 0.000t+00 0.0000 0.000t*00 0.0cocU-234

7.0265 01 0.0000 1.011E*04 0,0000 1.31$t-00 0.0000 5.064t-02 0.0000 2.1111-04 0.0000 1.0128-03 0.0000 0.000t+00 0.00000-223

f.4438-01 0.0000 1.0$0E-04 0.0000 0.000E*00 0.0000 S.1235-02 0.0000 2.1232-04 0.0000 1.0325 03 0.0000 0.000t*00 0.0000U-230

7.343E-01 0.0000 9.1188-0S 0.0000 1.001E-00 0.0000 S.6488 02 0.0000 2.8135 04 0.0000 1.0328 0J 0.0000 0.000t+00 0.0000.-
Total

0.000t*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000E,00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000t*0um of all watet ledependest sad dependset patheys.
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0

1p&tua, vstsies $.19 1% 1.1 A t * 8.S year 09/01/95 09:21 Pzes 14summary a rus30 flies WW1.wr0

tots! Dose Centribwtiene foos:(1,p,t) for ladiviaNel medienwclices (1) and Pathways (p)
As ases/yr and rtsstles of total coJo At t * 0.000t+00 years

0 Water ladopendent Pathways (Inhalaties escludes raden)
0 Grewad Inhalatlee madee Flaat Meat Milt selgAadle.
puellee mien /yr frost, atem/yt treet. stem /yt stect. maes/yr staet. stem /yr tract. mies/yr tract. atem/yr tract

---

pa-231 1.400t 02 0.002$ 2.604E-01 0.0001 0.000t+00 0.0000 9. Stat +00 0.3212 2.0415 41 0.0049 2.660s-04 0.0000 1. 90t8 03 0.00.
Aa 226 S.3098+00 0.1100 1.5035-03 0.0001 4.2tSt+00 0.1434 3.029t+00 0.1204 1.1168 02 0.0004 1.3618 02 0.000$ 1.9078 02 0.00c
Th-220 4.567t+00 0.1532 6.2132-02 0.0021 0.7248 03 0 0003 6.404t42 0.0022 1.3135-04 0.0000 9.S415 04 0.0000 1.3005-02 0.00cTh-230 6.1943-04 0.0000 4.4148-02 0.0022 0.000t+00 0.0000 4.6415-02 0.0016 9.5128 0S 0.0000 4.1038-06 0.0000 9.10pg-03 0.00c
Th 232 3.5548-04 0.0000 3.2078 01 0.0100 0.000t+00 0.0000 2.452E-01 0.0002 S.0258 04 0.0000 J.5838-05 0.0000 4.0558 02 0.001p.234

4.0465 04 0.0000 2.606E-02 0.0009 0.000t+00 0.0000 S.610E-02 0.0011 1.011t-04 0.0000 4.50$t-04 0.0000 4.5001-03 0.00cU-23S
3.0338-01 0.0102 3.4058-02 0.0000 0.000t+00 0.0000 S.4525-02 0.0010 1.1995-64 0.0000 4.4098-04 0.0000 4.3342-03 0.00Cp.230
4.3168 02 0.0014 2.40$t-02 0.0000 0.000t+00 0.0000 S.4128-02 0.0010 1.1995-04 0.0000 4.409E-04 0.0000 4.3348 03 0.00c

fot.at
1.030t+01 0.3454 1.033E-01 0.0243 4.203t+00 0.1434 1.3938*01 0.4611 2.1128-01 0.0073 1.5335 02 0.000$ 2.9312-01 0.004

_ , -

0

total como Caet.rlbutless tcoetti,p,t) ter tod!.84ual Radioawc11 des (il and Pathways (p)
As mien /yt and Fracties of fatal Dome At t = 0.000t+00 years0 testot cependert Pathneye

O Etatet Fish Redem Fleet Host Milt All FatJhers'Radle=
en.clie. seem/yr treet. aren/yr freet. aren/yr freet. aren/yr reset. aren/yr freet. aren/yr tract. aren/yr treet

Pe-231 0.000t+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000E+00 0.0000 0.0 Mt+00 0.0000 1.031E+01 0.34S'Re-120 0.000t+00 0.0000 0.000E+00 0.0000 0.W00E+00 0.0000 0.0004+44 0.0000 0.0008+00 0.0000 0.0003+*v 0.0000 1.3468+01 0.451.
Th-220 0.000t+00 0.0000 0.000t+00 0.0000 0.0004+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000i+00 0.0000 4.116t+00 0.150:
15-230 0.000E+00 0.0000 0.000t*00 0.0000 0.000t*00 0.0000 0.0004+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 1.20S8-01 0.004c
Th-232 0.000t+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0 4 0.000t+00 0.0000 0.000t+00 0.0000 6.153t-01 0. 02 04U-234

0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000E+00 0.0030 0.000t+00 0.0000 0.000t+00 0.00*C 0.8328 02 0.003cI U-235
0.000t+00 0.0000 0.000t+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 3.0608-01 0.013c0-230
0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t*00 0.0000 1.2678 01 0.0042

Total
0.000t+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000E+00 0.0000 0.000t+00 4.0000 0.000t+00 0.0000 2.902t+01 1.000C0+Ssan et all water ladopeedest and dependest patheys.

I

I

I

I

I

I
-

\

\

[
-

-
_ _ _ _ _ _ - - - - - -



-

i

|
e

1AssAAD, version 3.19 2% 1. Lait * 8.5 rett 09/01/98 09:27 P809 15
Summary e rus30 Files saml.WP0

Total Dose Centtibwtiene 700stil,p.tl fet Indiviewel Radlenwellees til sad Pathways (pl
As atem/yt and risetten of total Dose At t * 1.000C+01 years

O Mater Indeponeest Pathways (2nhalatten esc 1wees raden)
0 Cround Inhalatlee 840ee Plant beat Milt sellAadle- -

nwealte meen/yt itest. mrem /Yt tiect, acem/Yt tteet. arem/yt CEset. area /yt itect, stem /yt Iteet. miumlyt itect.

pe-221 3.3138 01 0.0092 0.2578-01 0 0114 0.000t+00 0.0000 1.046t*01 0.2910 2.0498-01 0.0051 5.0838-04 0.0000 2.6118 01 0.0073
24-226 S.2138600 0.1447 2.6918-03 0.0001 4.245E+00 0.1101 S.316t+00 0.1454 1.6458-02 0.000$ 1.5248 02 0.0005 4.900E-02 0.0014
T%-220 1.219t*01 0.0034 1.0308-03 0.0000 2.3208-04 0.0000 1.1308-03 0.0000 3.5038 04 0.0000 2.5401-07 0.0000 3.4102-04 0.0000
Tb 230 2.3538 02 0.0001 8.4128-02 0.0010 1.0458-02 0.0003 0.054E-02 0.0019 1.5448-04 0.0000 1.204t-05 0.0000 9.111t-03 0.0003?>-232 4.5268+00 0.1259 3.S428-01 0.0099 4.9135 03 0.0001 3.212t+00 0.0094 9.05S4-03 0.0003 1.0358-02 0.0003 1.03 9t-02 0.002 0U-234 3.9548-04 0.0000 2.51SE 02 0.0001 0.2118 01 0.0000 S.4128-02 0.0015 1.0058 04 0.0000 4.4238 04 0.0000 4.351E 03 0.0001U-238 2.920E-01 0.0001 2.3312-02 0.0004 0.000t+00 0.0000 5.410E-02 0.0015 2.1828 04 0.0000 4.254t-04 0.0000 4.2308-03 0.0001U-230 4.1658-02 0.0012 2.3218-02 0.0000 1.7005 12 0.0000 5.261t-02 0.0015 1.1345 04 0.0000 4.2558-04 0.0000 4.103t-03 0.0001
'.W 1 1.041t*01 0.2952 1.122t+00 0.0312 4.2498+00 0.1100 1.920t+01 0.$343 2.3132 01 0.0044 2.8465-02 0.0000 4.0318-01 0.01120

Total Dose Cent:1butioes 7tOSEll p,tl far lediviewal Radionuc11ees (1) and Pathways (p)
As stem /yt and Frectice af Total Does At t = 1.000E+01 years

e tentot Dependeet tatJh4yo
e tentes flah Reese Plaat Meat Milt All paganwygeAadle=
an elles maam/yt treet. aten/yr freet. stem /yr freet. aren/yr tract. mama /yt rteet, atem/yr fract. mann/yr rt ct.

I Pe=231 0.000t*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 1.100t+01 0.330s
Re=220 0.000t*00 0.0000 0.000S+00 0.0000 0.000t*00 0.0000 0.000t*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 1. 4 90 E+01 0.4164
1h-220 0.0008+00 0.0000 0.000S*00 0.0000 0.000t+00 0.0000 0.000t+00 0.4000 0.000t+00 0.0000 0.000E*00 0.0000 1.2382-01 0.0035
Th-230 0.0008+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t*c0 0.0000 0.000t*00 0.0000 0.000t+00 0.0000 1.822E-01 0.0051
Tb-232 0.0008+00 0.0000 0.000t+00 0.0000 0.0008+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.190t+00 0.22190-234 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 E.000t+00 0.0000 0.000t+00 0.0000 0.000t*00 0.0000 0.5242-02 0.0024I 0-235 0.000t+00 0.0000 0.0008+00 0.0000 0.0008*00 0.0000 0.0008+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 3. 756t-01 0. 01050-230 0.000t+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000E*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 1.223E-01 0.0034
Total 0.000E*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 3. 5 9 4 t +01 1. 00000+0wm of all wates ladopeedest and dependaat pataways.
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0

1 AS.8AAC, VIrelen S.19 1% Linat e 0.5 yeer 09/01/99 09:31 Fe03 18humary a tws30
f1les lu t. M

fetal Dose Centslevtless TD00t(1.pe t) let
As aren/yt and fraction of Total pose At t . 3.000E*01 yestsindtviewal PJelenwc116es til ene Pathways(pl

0
taster independast Pathways (Inhalatten eactuees recon)0 Ogoved Ith414t18e Sadea f1**t M*stDedle= Malt settDwellee aren/yr fleet. aren/yr (seet, aren/yr fract. mien /yr fract. stem /yr tract, mrem /yg ggagg. agenj g gree,y

Pa.331 0.500t.01 0.0150 1.0198+00 0.02 4 9 0.000t+00 0.0000 1.152t+01 0.2654 2.041t 01 0.0041 0,033g.0, 0,0000
3,4 8 g g.01 0. 00 s

-----
-

As 226 5.202t+00 0.1199 4.0598-03 0.0001 4.100t*00 0.0905 1.247t*00 0.1810 2.3048 02 0.000$ 1.9238 02 0.0004 0.189t-02 0.00:Th.328 8.6005-05 0 0004 1.101t*00 0.0000 1.6548 01 0.0000 1.231E-04 0.0000 3.4938 09 0.0000 1.0158 10 0.00002. 4 72 t-01 0. 00cTh.230 0.8918 02 0.0010 0.4098-02 0.0015 S.4951-02 0.0013
1.3 tit =01 0.0030 3.3135 04 0 0000 2.2?38 04 0.0000 9.9428 03 0.00C

TM 232 1.003t+00 0.1632 3.00ft-01 0.0000 0.3488-03 0.0002 4.31$t+00 0.1000 1.2s08 02 0.0003 1.4338 02 0.0003 0.1125 02 0.001W234

3.1648 04 0.0000 2.3448-02 0.000$ 1.1088 06 0.0000 S.090t-02 0.0011 1.6028 04 0.0000 4.1218 04 0.0000 4.0548 03 0.000v 235
2.1398 01 0.0063 2.20tt-03 0.000S 0.000t*00 0.0000 S.34st-01 0.0013 2.0408 04 0.0000 3.9sst.04 0.0000 4.0648 03 0.00cU-230
3.0195 02 0.0009 2.1628 02 0.000$ 2.0018 10 0.0000 4.9011-02 0.0011 1.6175 04 0.0000 3.9s3g-04 0.0000 3.r941-03 0.00c

Tetal
1.3325+01 0.3049 1.995t+00 0.0388 4.251t*00 0.0900 2.342t*01 0.5396 2.4055-01 0.00$$ 3.584E.02 0.0000 S.3925 01 0.0120

total Omme Ooststhuttens TD00t(1,p,t)
Aa aren/yr and yrecties of Total Dome At t . 3.000E+01 yearsfor ledividual Radlenwc11 des (1) and Fathways (p)e

unter Depeed=at peuwere8 unter rise Sades Plant meat stilt All ratmays'Andle.
mectide meen/yr froot. aren/yr fract. aren/yr freet. atem/yr freet. mien /yr fract. aren/yr fract. aren/yr fract,

pe.,331 0.000t+00 0.0000 0.000S+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 1.300t+0! 0.3100
an-226 0.000t+00 0.0000 0.000S+00 0.0000 0.000s+00 0.0000 0.000t+00 0.0000 0.000t*00 0.0000 0.000t+00 0.0000 1.677t+0! 8.3065Th=320 0.000t+00 0.0000 0.0000*00 0.0000 0.000t*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.9638 05 0.0000
b 230 0.000t+00 0.0000 0.0005+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 3.205t.01 0. 0014
h 232 0.000t+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 1.19 5 E +01 0.275 59-234

0.000t+00 0.0000 0.000t*00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t*00 0.0000 1.9432 02 0.0018U-23S
0.000t+00 0.0000 0.000t+00 0.0000 0.000t*00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000t+00 0.00003. 551 E.01 0. 0002

U-230

0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.')000 0.000t+00 0.0000 0.000t+00 0.0000 0.000E+00 0.0000 1.139t 01 0.0026Total
0.000t*00 0.0000 8.000E+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 4.339t+01 1.000008 Ass of all wates independett and Copendent pathnays.
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I intsnAO, v:teles 5.10 TW Limit e 0.5 year 09/01/95 09:27 Page 11
, Dunmary a twa30

Files MUW1.WF0

I. total Does Contributleas Ttottfl.p,tl f or ladielswel Radleavellees (1) and teth. eye (p)As atem/yr and rtaction of Total Dose At t = 1.000t*01 yests0 Wter lacependent Fathways (Inhalation escluoes f aden)
O crowed Inhalatlee Paeon Plant het M11t ge31I Radle-
phec tide stem /yr ft6(t. stem /yr fract. atem/yr fsect. stem /yr fr6ct. mtem/yt fract. stem /yr fract. mies/yf Itact!

pp.231 0.9958 01 0.0193 1.434t*00 0.0304 0.000t+00 0.0000 1.229t*01 0.2424 2.0181-01 0.004) 1.0318-03 0.0000 4.1548-02
pa-226 5.042t+00 0.1081 5.0058-03 0.0001 4.015t*00 0.0410 0.623t+00 0.1041 2.100t 02 0.000s 2.135t 02 0.0005 1.1898-01 0.002
Th 220 4.403E-11 0.0000 5.9918-13 0.0000 0.4125 14 0.0000 8.252t-13 0.0000 1.1668-15 0.0000 9.2058-11 0.0000 1.2548-13 0.000<'

Th-330 1.5148-01 0.0034 8.4048-02 0.0014 1.264t-01 0.0021 2.428t-01 0.0016 1.8101-04 0.0000 5.030t-04 0.0000 1 1158 02 0.000.
Th-23J 1.3288+00 0.1545 3.0268-01 0.0002 0.882t-03 0.0002 4.482t+00 0.0951 1.2108 02 0.0003 1.4728 02 0.0003 0.2048-02 0.003 ep-234

3.6415 04 0.0000 2.035t-02 0.0004 3.100t-05 0.0000 4.428t 02 0.0009 1.461t 04 0.0000 3.5168 04 0.0000 3.5208-03 0.000.p-2,$
2.313t 01 0.0051 2.0188-02 0.0004 0.000t*00 0.0000 5.7542-02 0.0012 4.0125-04 0.0000 3.443g 04 0.0000 3.835E-03 0.000:p 233

3.365t 02 0.0001 1.0168-02 0.0004 2.3538-09 0.0000 4.251E-02 0.0009 1.40Jt-04 0.0000 3.43st-04 0.0000 3 3808 03 0.000:I total
1.572t+01 0.2929 1.944t+00 0.0415 4 210t*00 0.0899 2.580t*01 0.5510 2.442t-01 0.0052 3.8148-02 0.0cos s.3sst-01 0.01340

total Dese Coat.stoutions TD08t(1,p.t) for radividual Radleavellees (Il and rathseys (p)
As mies/yt and resettom of fotal Dose At t = 1.00CE*01 yearsI g

Mates Dependest Pathways0 sta tor rien Andoa Plant Most Mitt All Patfaeys+Aedio-
Inve11ee stem /yr fract. stina/yr fract. stem /yr fract. stem /yr fract. stem /yr fract. stem /yr ftnet. mtem/yr fract.

Pe-231 0.000t*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 1.524E+01 0.3255I Re-228 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t*00 0.0000 0.000t+00 0.0000 0.000t*00 0.0000 1.?t3t+01 0.3829
Th-220 0.0008+00 0.0000 0.000t+M f.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000E*00 0.0000 0.000t+00 0.0000 4.541E-11 0.0000
Tb-230 0.000t*00 0.0000 0.0008+00 0.0000 0.000t+00 0.0000 0.000t*00 0.0000 0.000t*00 0.0000 0.000t+00 0.0000 8.2328-01 0.0133
Tb-232 0.000t+00 0.0000 0.000E+00 0.0000 0.000t*00 0.0000 0.000t*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 1.231t+01 0.2629p-234

1.5048-02 0.0016 9.9312-06 0.0000 0.t588-10 0.0000 5.775E-03 0.0001 2.1331-05 0.0000 1.05bt-04 0.0000 1.5018-01 0.0032,I D-235
1.2258-02 0.0015 9.571t-04 0.0000 0.000t+00 0.0000 3.55tt-03 0.0001 2.6451-05 0.0000 1.015t-04 0.0000 3.sist-01 0.00:50-250
?.2225-02 0.0015 9.5598-06 0.0000 3.5808-11 0.0000 5.5558-03 0.0001 2.829t-05 0.0000 1.0158-04 0.00J0 1.167t-01 0.0038

tots!

2.1358 01 0.0047 2.90tt-05 0.0000 9.21st 10 0.0000 1.6tSC-02 0.0004 0.008t-05 0.0000 3.0865-04 0.0000 4.883t+01 1.000005mm of all noter ladependent and dependmat patsmeys.

I
I

I
I
I
Ix
I

I



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

I'
18&OAA0. Y2tslee 5.19 fee Linat e 0.5 year 09/01/95 09:21 Ps0e 10Guamnary a twn30 Flies saml.wt0I Total Dese Cent:1bwtiene 7tcetfl.p.tl tot Indivlewal padlen c!!aes (1)u ang fathways {ppAs aten/yt and Flaction et Total Dose At t = 1.000t*02 years0

Watet ine, pendent Pathways (Inhalation escluees taeon)0 Otowns Inhalstlee Ra dos Flaat heat Mitt sellAadle.I sewellee mtemlyt Itact, mtem/yt ttatt. miem/yt tratt. mtem/yt itect, steelyt ttact, mien /yt treet. mtem/yg ggsez

Fe-231 9.5348 01 0.0200 1.509t+00 0.0316 0.000t+00 0.0000 1.241t*01 0 2590 2.0002 01 0.0042 1.0868-03 0.0000 4.2912-01 0.00s
_

Re-226 4.959t*00 0.1034 5.2518-03 0.0001 3 992t+00 0.0036 0.030t+00 0.1049 2.8541-02 0.0006 2.1558 02 0.0005 1.221t 01 0.002Th-220 0.3108 16 0.0000 1.1398 11 0.0000 1.599t 18 0.0000 1.1988-11 0.0000 2.404t 20 0.0000 1.150E 21 0.00002. 303t 10 0. 00oI Th-230 2.2248 01 0.0041 6.4028-02 0.0013 1.186t-01 0.0031 3.1548-01 0.0019 1.1418-03 0.0000 0.414t-04 0.0000 1.330t-02 0.00c
th-232 1.321t*00 0.1513 3.0215 01 0.0000 0 615E-03 0.0002 4.418t+00 0.0931 1.2491 02 0.0003 1.4118 02 0.0003 8.191t 02 0.001U-234 3.16st 04 0.0000 1.030t-02 0.0004 1.248t 05 0.0000

3. test-02 0.000s 1.3155 04 0.0000 3.216t 04 0.0000 3.1618-03 0.000
* D-235

2.1398-01 0.0045 1.9012-02 0.0004 0.000t+00 0.0000 5.9188-02 0.0012 4.0128 04 0.0000 3.106t-04 0.0000 1.1021-01 0.000U-230

3.0252-02 0.0004 1.6448 02 0.0004 6.4118 09 0.0000 3.0228 02 0.0000 1.2412-04 0.0000 3.0918-04 0.0000 3.034t 01 0.000I - . -
_

total

1 310t*01 0.2860 2.015t+00 0.0412 4 100t*00 0.0415 2.623t*01 0.5e91 2.4393 01 0.0051 3.9158-02 0.0008 6.5432-01 *).013-
--

O

total luse Coatsthwtlons 700st(1,p.t1 for ladivleust Aadlowc116es (1) and ratNeys (p)
As atem/yr and Fractioe of fotal Does At t e 1.000t*02 yeats. g

teates Dependent PathndaysO teater Fish Radoe flaat Mea t Milt A31 Patherys*' Radio-
pass 310e sten /yr tract. atem/yt itect. mege/yr Itact. stem /yr itset. aten/yt itect. mien /yr tract. atem/yr tract.

Pe-231 0.000t+00 0.0000 0.000t+00 0.0000 0.000te00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.00001. 550 t +01 0. 32 e 6

;

' I
.

an=226 0.000E+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 1.194 t +01 0. 2164<

Tb-220 0.000t*00 0.0000 0.000t+00 0.0000 0.000t*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.6438-16 0.0000I

Th-230 0.000E+00 0.0000 0.000E*00 0.0000 0.000t+00 0.00nc 0.000t+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 s.557t-01 0.2111l
'th-232 0.000t*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.00001. 2 30t+01 0.25150 234

2.2208-01 0.0046 3.9341-05 0.0000 2.211t-00 0.0000 1.101E-02 0.0004 0.0911-05 0.0000 3.120t-04 0.0000 3.0118 01 0.0063' U-235
2.14 0E-01 0. 004 5 2.052t-05 0.0000 0.000t+00 0.0000 1.6462-02 0.0003 1.9298 05 0.0000 3.001t-04 0.00005. 214 t-01 0. 0110 |

-

1D-230
2.1365-01 0.0045 2.0268-05 0.0000 5.0688-10 0.0000 1.643C-02 0.0003 1.114E 05 0.0000 3.002E-04 0.0000 3.192t-01 0.000'

total

s.495t-01 0.0134 0.616t-05 0.0000 2.264t-00 0.0000 4.996E-02 0.0010 2.3181-04 0.0000 9.124t-04 0.0000 4.116t+01 1. 00000+Sims of all wter laaependest and deponeemt pathwys.
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1

1 ASA MD. Wet s t ea S.19 74 1.1mit * 9.S year 09/01/96 09:11 Pets iltuomary a tvz30
Files 8t*1.t&D

Total Doee Contalbwtlene 120stil.p.tl tot ladirlowel Aadioavellees (1) and Pathwere (p)
As miem/yr and fractlen et fetal Dose At t - 2.000t*02 rests0

teates ladependent Pathways (lanslation escludes tason)0 Crownd Inhalatlee Aseee riset Meat w!3 del 6Redle-
geoellee meemlys fleet. meem/y? teset. mnem/yr fleet, stem /yr itaet. meem/ t tseet. meemlys icent. meem/yt t s ee t .t

pe.231 9.6538 01 0.0199 3.$22t+00 0.0314 0.000t*00 0,0000 1 233t*01 0.2121 1.9598 01 0.0040 1.092E-03 0.0000 4.2838 01 0.008s
As-226 4.632t*00 0.0985 S.0118 03 0.0001 3.129t+00 0.0149 0.410t*00 0.1146 2.742t 02 0.0004 2.050t-02 0.0004 1.185t 01 0.0024h-228 0.000E+00 0.0000 0.000E*00 0.0000 0.000t+90 0.0000 0.000t*00 0.0000 0.000t*00 0.0000 0.000t*00 0.0000 0.000t+00 0.000c
Th-230 4.2055 01 0.0000 6.3943-02 0.0013 3.445t-01 0.0011 1.4918-01 0.015S 3.358t 03 0.0000 1.710E-03 0.0000 1.saet 02 0.000a
Th-332 7.293t*00 0.1504 3.0068-01 0.0010 0.6415 03 0.0002 4.460t*00 0.0920 1.2641 02 0.0003 1.465t-02 0.0003 0.1658-02 0.0017U-334

S.1618-04 0.0000 1.2075-02 0.0003 2.533t-04 0.0000 2.0388 02 0.0004 9.330s 03 0.0000 2.2638 04 0.0000 2.2312 03 0.0000U-235

1.1168 01 0.0031 1.604E 02 0.0003 0.000t*00 0.0000 6.3428 02 0.0013 6.9415 04 0.0000 2.196t.04 0.0000 3.3608 03 0.0001W234

2.120E-02 0.0004 1.1828 02 0.0002 4.292E-00 0.0000 2.6198-02 0.0004 0.8398-05 0.0000 2.167t 04 0.0000 2.1308-03 0.0000Total
1.349t*01 0.2182 2.013t*00 0.0415 4.042t*00 0.0442 2.803t+01 0.5364 2.3928-01 0.0049 3.0618-02 0.0000 8.546t-01 0.01350

total Osee Coatsthwtless 7000t(1,p,tl ter ledivieual Radioewc11ees (1)
As atem/yr eed Fcecties of Total Dnee At t * 2.000t*02 yearseed ratheys Ipl0

lester Depeedest PetJmeree teater Fish Aedes fleet Steet Milt All PatNeys*Redio-
melles mrue/yr tract. atem/yr freet. aren/yr isset. atem/yr fcact. mren/yr fract. atem/yr fract. aren/yr tract.-

p ,-231

0.000t*00 0.0000 0.000E*00 0.0000 0.000t+04 0.0000 0.000E*00 0.0000 0.000t+00 0.0000 0.000E+00 0.0000 1.$34t+01 0.3163I me-126 0.000E+00 0.0000 0.000E+00 0.0000 0.000te00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t*00 0.0000 1.100t+01 0.3504h-220 0.000t+00 0.0000 0.000t*00 0.0000 0.000t*00 0.0000 0.0004 00 0.0000 0.000t*00 0.0000 0.000t+00 0.0000 0.000t+00 0 0000ft,-230 0.000t+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000E*00 0.0000 1.6098+00 0.0332
h-2 32 0.000E*00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t*00 0.00001. 225E+01 0.2526
U-234

0.1698-01 0.0127 0.1728-05 0.0000 7.0018-01 0.0000 4.145t-C2 0.0010 2.2465-04 0.0000 8.672E-04 0.0000 7.1012-01 0.0146I 9-223

S.994t-01 0.0124 0.2062-05 0.0000 0.000t+00 0.0000 4.6118-02 0.0010 2.3118-04 0.0000 0.3458 04 0.0000 0.820E-01 0.0182U-230
5.9385-01 0.0122 1.0608-05 0.0000 5.7038-09 0.0000 4.5488-02 0.0009 2.1628 04 0.0000 0.3488-04 0.00007. 02 9t-01 0.014 5Total
1.810t+00 0.0313 2.432E-04 0.0000 1.058E 01 0.0000 1.392t-01 0.0029 6.1191-04 0.0000 2.3312-03 0.00014.8 50t+01 1.00000*3um of all *eter ledepeedest and deposeeet patWeys.
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182JhAD, Vatalen 5.19 Ps Llaj t = 0.5 yeet 09/01/98 09:27 Pass 20
Swamary a tun 30 flies Muwl.ItPO

totel Dose Centribwtlose 7908til,p,tl for Indivlevel Aadienwcliees (1) ens Pathways (pl
As aten/yt and PtSctlen of tots! Dese At t * 3.000E*02 yests

0 testet 1seopeneest Pathways (Inhaletten eac1wees tason)
0 Oteund Inhalattee Paese Plast Desaw Milt gegl
padie-
Inwc11eo aten/yt fract. stem /yt itset, atem/yt steet. mien /yr fract. mien /yr itset. aJan/yr fract. mien /yr fract.

Pe 231 9.430E 01 0.0194 1.4078+00 0.0301 0.000t+00 0.0000 1.193t+01 0.2460 1.9118 01 0.0039 1.0618 03 0.0000 4.1028 01 0.00s4
Da-226 4.326t*00 0.0092 4.1438-03 0.0001 3.402E*00 0.0118 1.920C*00 0.1633 2.564E-02 0.0001 1.9168-02 0.0004 1.104t 01 0,0011
Th-220 0.000t*00 0.0000 0.000t*00 0.0000 0.000t*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.00?t+00 0.0000 0.000t*00 0.000c
Th 230 6.2005-01 0.0120 6.3648-02 0.0013 4.9048 01 0.0103 1.100t+00 0.0221 3.493E-03 0.0001 2.6108 03 0.G001 2.334E 02 0.0003
Th 232 1.264t+00 0.1490 3.1928-01 0.0010 0.6018 03 0.0002 4.443t+00 0.0916 1.2398 02 0.0001 1.4598-02 0.0)C3 0.1348 02 0.00110 234 1.630E-04 0.0000 9.061E-03 0.0002 S.0108 04 0.0000 2.0$9E-02 0.0004 6.1758 05 0.0000 1 6025-04 0.0000 1.5195-03 0.000:0 235 1.000t 01 0.0022 1.3928-02 0.0003 0.000t+00 0.0000 6.5911-02 0.0014 0.3048 04 0.0000 1.5381 04 0.0000 3.1078-03 0.0001U-230 1.4068 02 0.0003 0.2068-03 0.0002 1.2048-01 0.0000 1.070E-02 0.0004 6.1978-0$ 0.0000 1.519t-04 0.0000 1.4 93t 03 0.000c )
Total 1. 32 0 t *01 0. 2 7 30 1. Met +00 0.040$ 3.990t+00 0.0023 2.550t+01 0.3250 2.338t-01 0.0040 3.1918-02 0.0000 s . 3 99 E-01 0. 013:0

fatal Dess costsibutissa TDostliep.t) for 2ndiv1 Aael Aadleauclides til and Pathwys (p)
As atem/yr and Fracties of Total Deee At t = 3.000t+02 years

0 teetat Dopesdeat Pathweyo
e tea ter Flah pados Flast penat Milt All PatJheys'Andle-
aswellee mien /yr frost. mtem/yr stect. atem/yr fract. atem/yr tract. aren/yr fract, atem/yr freet. mien /yr fract.

I Pe-231 0.000E*00 0.00@ 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 1. 4 97t+01 0. 3081
De-tas 0.000E+00 0.000w 0.000S+00 0.0000 0.000E*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 1. 50 98 +01 0.3216
Th-220 0.000t+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000t*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000
Th-230 0.00C5+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 2.3122+00 0.0477

|

Tb-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 1. 220t *01 0.2516U-234 0.9005-01 0.0105 1.1938-04 0.0000 3.1118-06 0.0000 8.9148-02 0.0014 3.213E-04 0.0000 1.2638-33 0.00v0 1.002t+00 0.0207
U-238 0.01?E-01 0.0102 1.2148-04 0.0000 0.000t+00 0.0000 6.1028-02 0.0014 3.5395 04 0.0000 1.21st-03 0.0000 1.14 3t+00 0.02 360-230 0.6565-01 0.0110 1.1468-04 0.0000 1.823E-00 0.0000 6.650E-02 0.0c14 3.1518-04 0.0000 1.2118-03 0.0000 9.??st 010.0202
fetal 2.646t*00 0.0546 3.6128-04 0.0000 3.1298-06 0.0000 2.0355-01 0.0042 9.963E-04 0.0000 3.6918 03 0.0001 4. 0 50 t *01 1. 00000' sum of all water led pendent and dependest pathways.
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1Rtan44, V sslee 3.19 7% 1.imat * 0.S ymet 09/01/93 09:28 Pate 21
iGuensry a tun 30 Files FWW1.wPD
!

total Dose Contributions TD00t(1,p,tl fot .,ndiviewel Radionwc116es (1) and Fatheys (p)
As stem /yr and Fracties of fetal Dose At t = $.000E*02 years

0 katet 1*dependest Pathways (Inhalatlee eactuses teeen)
0 Otowns Inhalaties Aaese flant plaa t Milt tellRadie=
INelice miem/yr freet. mtem/yr fttet. atem/yr fract, atem/yt fleet. mien /yr fract. mien /yr fasct. m. tem /yr fract,

73-231 0.914E 01 0.0181 1.415t+00 0.0295 0.000t*00 0.0000 1.1358*01 0.2 M8 1.8105 01 0.0030 1.0118 03 0.0000 3.9191-01 0.0063
Ra-226 3.114t*00 0.0101 4.1308-03 0.0001 3.030t*00 0.0434 8.909t+00 0.1441 2.2368-02 0.000$ 1.8128-02 0.0003 9.6498 02 0.0010
Th-220 0.000t+00 0.0000 0.000t*00 0.0000 0.000t*00 0.0000 0.000E*00 0.0000 0.0008*00 0.0000 0.000t*00 0.0000 0.000t*00 0.0000 |Th-230 9.6248-01 0.0201 6. HIE =02 0.0013 1.1458-01 0.0182 1.128t*00 0.0340 S.3288-03 0.0001 4.1385 01 0.0001 1.205t-02 0.0001
th-232 1.200t+00 0.1503 3.142 t=01 0. 0010 0.$418 03 0.0002 4.400t*00 0.0919 1.249t-02 0.0003 1.4442 02 0.0003 0.010E-02 0.00110-234 1.4262-03 0.0000 4.S33t*03 0.0001 1.091E-03 0.0000 1.1998-02 0.0002 3.9258-05 0.0000 0.3135 05 0.0000 8.1198-04 0.0000U-23$

S.$198 02 0.0012 1.1218-02 0.0002 0.000t+00 0.0000 6.1488-02 0.0014 9.1028-04 0.0000 1.944E 05 0 0000 2.1515 03 0.0001U-2 H 1.2948-03 0.0002 4.012t-03 0.0001 3.9328 01 0.0000 9.2308-03 0.0002 3.0458-05 0.0000 1.4648 05 0.0000 1.3385-04 0.0000

I0Totta n 1.291t*01 0.2692 1.019E*00 0.0392 3.822t+00 0.0191 2.449t+01 0.5101 2.2338-01 0.0041 3.6598 02 0.0008 8.111t-01 0. 0128

Total Dose contributtees 7 tut (1,p,tl for ladividual Radas. eve 11ses (1) and Patheye (p)
As stem /yr sad Ftsettee Of total Does At t * S.000t*02 years

B0 IInter Dependent Pet M ys
0 teater riah Andes Plast Demet Milt All Fatheys'Aedio=
puelles aren/yr tract. mien /yr freet. mien /yr treet. miem/yr freet. stem /yr fract. stem /yr tract. miem/yr tract.

Pe-231 0.000E+00 0.0000 0.000t+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.630t+00 0.0000 0.000t*00 0.0000 1. 42 St +01 0.2 912I ha-226 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 1. 30 6 t +01 0.2 0 91
Tb-220 0.000t+00 0.0000 0.000E*00 0.0000 0.000d*00 0.0000 0.000t+00 0.0000 0.000C+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000

i
'

vm=230 0.000t+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 3.510E+00 0.a14 5 1
Th-232 0.000E+00 0.0000 0.000t+00 0.0000 0.000t+00 0.t,000 0.000t+00 0.0000 0.0008+00 0.0000 0.000t+00 0.0000 1. 211E *01 0.2 S2 5U-234

1.244t+00 0.0259 1.0418-04 0.0000 1.5448-05 0.0000 9.544E 02 0.0020 4.5325 04 0.0000 1.148r-03 0.0000 1.H2E+00 0.0204? U-235 1.246t+00 0.0260 1.915E-04 0.0000 0.000E+00 0.0000 9.H 18-02 0.0020g .S.4312-04 0.0000 1.6045-03 0.00001. asst +00 0.0309o-2 H 1.199E.00 0.na i.H1E-04 0.0000 0.2 m -00 0.0000 9.2 m -n 0.0019 .udt-04 0.0000 i.6e n-n 0.0000 1.31n.00 0.n,4
total

3.689t+00 0.0149 S.2238 04 0.0000 1.3938-05 0.0000 2.8388 01 0.0059 1.433Ed30.0000 S.115t-03 0.0001 4.19 9t+01 1. 00000* sum of all water ladopeadest and espondest pathys.
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1813 AAD, vstelos 5.19 7% Limit e 0.5 y*at 09/01/95 09:21 P:03 22
twanery e twe30 tiles ww1.ttto

I total Doe < Cont 16wtlons 700stti,p,tl tot IndivleNel 4dionwellees (1) and Patweys (p)
As atem/yr and rtsetton et Total Dose At t = 1.500t+02 yesta

0 68ates Independent Pathways !!nhalation eac1wdes tacos)
0 Crowne Inhalatioe Aaeon Plaat Heat Milt tell

Ra dio-I -

leottlee arem/yt Etest. mres/Yt tteet, atemlyt treet. nrem/yt treet. meeeJyt itect. atem/pt Iteet. mtem/yt teect.

Pe 231 0.4338-01 0.0100 1. 3 30t+00 0.02 94 0.000t*00 0.0000 1.041E*01 0.2316 1.1095-01 0.0038 9.5385 04 0.0000 3.1408-01 0.00s1
maatti 3.181t+00 0.0100 3.4888-03 0.0001 2.541t+00 0.0510 5.824t+00 0.1291 1.885E-02 0.0004 1.4093-02 0.0003 0.1518-02 0.001e
th-220 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000C+00 0.0000 0.000t+00 0.0000 0.000t*00 0.0000 0.000t+00 0.0000
th-230 1.325t*00 0.0295 8.3288-02 0.0014 1.066t*00 0.0211 2.391t+00 0.0532 1.6135-03 0.0002 5.1428 03 0.0001 4.1248 02 0.0009
T16 212 1.134t+00 0.1589 3.1255-01 0.0003 8.4588 03 0.0002 4.365t 00 0.0912 1.2315-02 0.0003 1.4348 02 0.0003 1. 092E.02 0. 001s
U-234 2.330E-03 0.0001 1.9518-02 0.0000 1.8588 03 0.0000 8.0628 03 0.0002 2.62 3E-05 0.0000 4.1138-05 0.0000 3.8925 04 0.0000
u-235 2.5918-02 0.0006 9.391t-03 0.0002 0.000t*00 0.0000 4.610t-02 0.0015 1.013E-03 0.0000 3.6185 05 0.0000 2.4108 03 0.0001
U-238 3.0018 03 0.0001 1.6168-03 0.0000 8.801t 01 0.0000 3.0005-03 0.0001 1.2545-05 0.0000 3.0128-05 0.0000 3.0208-04 0.0000I total 1.252t+01 0.2181 1.182E+00 0.0391 3.631t+00 0.0410 2.333t+01 0.5194 2.108 t-01 0. 0041 3.523t-02 0.0004 5.1988-01 0.0129

0
Total Does Cost:1butions 7 tost (1,p,t) for Indivieval padlonuclides (1) and rutweys (p)

As miem/yt and Praction of Total Dose At t = 1.500t+02 years

IO tanter Dependent raummys
9 tietet t'ish paeos Plant Heat Milt All Pat heys+
padie-

sh.cIlse nr.m/yr staat. atem/yr tract. miesvyt renes. aren/yr treet. area /yr steet. neem /yr tract. mtem/yr tract.

pa-231' O.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+C0 0.0000 0.000t+00 0.0000 0.000E+00 0.0000 1. 33 9 t +01 0.2 981I As-226 3.2328-11 0.0000 6.1608-14 0.0000 0.000t+00 0.0000 2.4918-12 0.0000 2.8028-14 0.0000 2.283E-14 0.0000 1.164 t *01 0.2 602
Tse-220 0.000t+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000
th-230 2.140t-13 0.0000 4.4828-16 0.0000 0.000t+00 0.0000 1.654E 14 0.0000 1.8518-16 0.0000 1.512E-16 0.0000 4.899t+0C 0.1091
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000t*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 c.0000 1.19 9t +01 0.2 870 I

U-234 f.613E-01 0.0192 1.1838-04 0.0000 4.931E-05 0.0000 6.6258-02 0.0015 3.141t-04 0.0000 1.209t-03 0.0000 9.440t-01 0.0210 '

O-235 9.233t-01 0.0206 1.810E-04 0.0000 0.000t+00 0.0000 1.103t 02 0.0016 5.013t-04 0.0000 1.167t-03 0.0000 1.1012 40 0.0245 |U-238 8.2952-01 0.0185 1.094t-04 0.0000 2.2455-01 0.0000 6.380t-02 0.0014 3.020E-04 0.0000 1.164t-03 0.0000 9.0311-01 0.0201 j
total 2. 614 t +00 0. 0 5 2 4.151E-04 0.0000 4.9595-05 0.0000 2.011t-c1 0.0045 1.1185-03 0.0000 3.5421-03 0.0001 4.4 91t +01 1.00000+ Sum et all meter ladepeedeat and dependest petNors.
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1224AAD, verslee 5.19 T% Limit = 0.5 yest 09/01/95 09:21 Pzea 23
Owenary e twa30 flies SW1.nft0

I total Dose Contalbutions TDostil,p,t) tot Indivlevel Radionwellees til and Pathways (p)
As stem /yr and Praction of Total Dose At t - 1,000t+03 years

0 tdater independent Pathways (Inhalation escludes todoo
O Ground Inhalatioe Rasse Plaat Meat Mjla Dogg
paste-

.-

I.
-

lawestee atem/yt itset. atem/yt tiette atem/yt 8864%. mles/yt itect. mtem/yt ttatt, miem/yt Itact, atem/vt Itett.

Pt-231 1.f26t-01 0.0190 1.250t+00 0.0300 0.000te00 0.0000 1.003t+01 0.2404 1.606t 01 0.0038 8.964t-04 0.0000 3.5158 01 0.0084
Aa-224 2.682E+00 0.0443 2.9418-03 0.0001 2.159t+00 0.0518 4.910t+00 0.1111 1.5498-02 0.0004 1.1002-02 0.0003 6.8128-02 0.00164

Tn 220 0.00ct+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000E*00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000
Th-230 1.6J3t+00 0.0349 6.205t-02 0.0015 1.306t+00 0.0313 2.939t+00 0.0104 9.4415-03 0.0002 1.0408-03 0.0002 4.1018-02 0.0012
Th-232 1. 04 8 t+00 0.16 94 3.6498-01 0.0040 0.3155-03 0.0002 4.323t+00 0.1034 1.2258-02 0.0003 1.420s 02 0.0003 1.9148-02 0.001,
0 234 3.1918-03 0.0001 0.900E-04 0.0000 2.543t 03 0.0001 1.345E-03 0.0002 2.3148-05 0.0000 2.4868 05 0.0000 2.280t 04 0.0000
U-235 1.3538-02 0.0003 0.3548-03 0.0002 0.000t+00 0.0000 6.3225-02 0.0015 9.9351-04 0.0000 1.809E-05 0.0000 2.2428-01 0.0001
U-23e 1.2358-03 0.0000 6.8968-04 0.0000 1.42SE-06 0.0000 1.5668-03 0.0000 5.165E-06 0.0000 1.2445 c5 0.0000 1.2438 04 0.0000

4 I total 1.21st+01 0.2921 1.695E+00 0.0404 3.416t+00 0.0833 2.227t+01 0.5339 1.9928-01 0.0048 3.4105-02 0.000s 5.5005-01 0.0132
0

Total Daee Coettibutieaa TDostti,0.t) to Individual padleewclides (1) and Pathways (p)
, As atem/yt and Praction of Tot.a1 Dose At t = 1.000t+03 years
1 0 984tet Depeadoet Pethways
; e tentar riah Radse Plant Meat Mitt All PatJamrys*
: Sadio-
* Smeellee mtem/yt itset. meemfyt tteet. alem/yt treet. atem/yt itect. mtemlyt tsett. miem/yt trest. mtem/yt itect.

? Pe=231 0.000E+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 1.250 t+01 0. 3c11
An-226 3.6308 10 0.0000 1.6205-13 0.0000 0.0008+00 0.0000 2.0118-11 0.0000 3.1558-13 0.0000 2.5108-13 0.0000 9.850t+00 0.2M1

-

Th-220 0.000E+00 0.0000 0.0008*00 0.0000 0.000t+00 0.0000 0.000E+00 0.0000 0.000t+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000'
Tb-250 5.2198-12 0.0000 1.0958-14 0.0000 0.000t#00 0.0000 4.033t-13 0.0000 4.5298-15 0.0000 3.6 Jet-15 0.0000 5. 9 91t +00 0.14 34

i Th-212 0.000t+00 0.0000 0.000t+00 0.0000 0.000t+00 0.0000 0.000E*00 0.0000 0.000t+00 0.0000 0.000E+00 0.0000 1.181E+01 0.2841
; U-234 3.1448-01 0.0000 5.1198-05 0.0000 9.4528 05 0.0000 2.ssot-02 0.0001 1.385t-04 0.0000 5.2345-04 0.0000 4.183t-01 0.0100
| U-235 4.1595-01 0.0114 1.4415-04 0.0000 0.000t+00 0.0000 3.642C-02 0.0009 3.140E-04 0.0000 5.0548-04 0.0000 6.019E 01 0.014,

U-234 3.5118-01 0.0006 4.1378-05 0.00J0 3.235E-07 0.0000 2.1515-02 0.0001 1.302t-04 0.0000 5.0288 04 0.0000 3.8958 01 0.0093
Total 1.200E+00 0.0290 2.4998-04 0.0000 9.494t-05 0.0000 9.293t-02 0.0022 6.421t-04 0.0000 1.5325-03 0.0000 4.111E+01 1. 00000*Aan et all watet ladependent and dependent patheys.;
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18AJ8AD, varslea S.19 Tw L1:st * 0.5 yest 09/01/95 09:29 Paez 24swamary 'twn30 Files RUM 1.WPo

Dese/soutco Ratles summed ovet All Pathway.
Patent and Progeny Principal Assionwc110e Coat:1Dutleas Indicated

Oterest Proovct Branch DEA (j,t) (ar era /yt) / f pC1/9)
(1) (j) fraction to

0.000t*00 1.000t*01 3.000t*01 1. 000E*01 1.000t+02 2.000t*02 3.000E*02 S.0C0t*02 1. $00t *02 1. 000t+03
Pe.231 Pa-231 1.000t*00

1.031t*01 1.020t*01 1.023t*01 1.013t*01 1.003t*01 9.8048*00 9.34?t*00 9.104 t*00 8.5568*00 8.041t+00Pe=231 Ac 227 1.000t*00
0.000t*001.599te00 3.568t*00 5.1128*00 S.4 40E*00 S.3328*00 S.405t*00 S.144t*00 4.834t*00 4.54 3t+00Pe=231 208A(jl
1.031t+01 1.18 6t*01 1. 380t*01 1.52 4 E+01 1.550t*01 1.534 8*01 1.4 91t*01 1.42 5t*01 1.33 98*01 1.238te01CAa 226 Ra-226 1.000t*00
1.3 4 6t*01 1. 337t*01 1.318t*01 1.213t*01 1.2STE+01 1.174 8*01 1.094t*01 9.543t*00 8.041t*00 6.196t+00Ra 226 PD-210 1.000t*00
0.000t+00 1.614t*00 3.581t*00 5.102t*00 S.3 90t*00 S.2 63t*00 4.82f t*00 4.2 97t*00 3.422t*00 3.0Se t+0eno 236 EDSAljl
1.34 4t*01 1. 4 98 t*01 1.611t+01 1.193t*01 1.1965*01 1.100t*01 1.38 9t*01 1.38 4t*01 1.160t*01 9.0 30t+0c03 228 Th-220 1.000t*00
4.116t+00 1.2388 01 8. 9638 05 4.5418-11 8. 44 3t-16 1. 58 45-31 0.000t*00 0.000t+00 0.000t+00 0.000t+00Oth-230 1.-230 1.000t*00
1.20$t-01 1.204 8-01 1.203t 01 1.201t-01 1.19 9t-01 1.193E-01 1.1418 01 1.116t-01 1.162t=01 1.1488-01N 230 p.-226 1.000t*00
0.000t+00 S.8098 02 1.7308-01 3.910t 01 S.622t-01 1.00 4t*00 1.510t*00 2.439t+00 3.35$t*00 4.113t+00Th-230 PD-210 1.000t*00
0.000t+00 3.7365-03 2.1185-02 1 053t 01 1.13?t-01 4.054 E 01 6.236t 01 1.015t+00 1.422t*00 1.14 98+00N 330 EDsa(j)
1.2058-01 1.8222 01 3.20$1 01 6.2325 01 0.537E-01 1.609t*00 2.312t*00 3.570t*00 4.899t*00 S. 991t*00S h alt n-232 1.000t*00
6.1538-01 6.1518-01 6.1465-01 8.1348 01 4.12 9t-01 6.1055-01 6.0828 01 4.034 5-01 S.916t 01 S.9111-01N 332 Aa-228 1.000t*00
0.000t*00 4.8 95t*00 6.1954*00 4. 911E*00 6. 96 4 t+00 6. 937t*00 6. 910t*00 8.856t*00 4.789t+00 6.123t+00N 332 Th-220 1.000t*00
0.000t*00 2.61tt*00 4.54SE*00 4.?265*00 4.122t+00 4.104t+00 4.68SE*00 4.64 9t+00 4.60et*00 4.5398+0eTh-232 108R(j)
6.1338-01 0.190t*00 1.19 5t*01 1.2 31 E+01 1.2 30t+01 1.22 SE *01 1.220t*01 1.211E+01 1.199t*01 1.18 7t+0100-234 0 234 1.000t*00
0.0328 02 8. $23t402 7.9378-02 1.4 982-01 3.013t-01 1.040 E-01 9.999t 01 1.356te00 9.3211 01 4.0158-01U-234 Th-230 1.000t+00
0.000t*00 1.0498-05 3.0078-05 6.1228-05 9.2118-05 1.84 58-04 2.24 41 04 3.2108-04 4.1088-04 4. 48st44g-234 pa-226 1.000t+04
0.000t+00 2.5415-04 2.2635-05 1.16St-04 2.282 8-04 0.0121-04 1.393t-03 3.317E-03 6.1943-03 8.3311-03U-2 54 pt-210 1.000t+00
0.000t+00 1.1568-012.5738-04 2.4118-03 S.847t-05 2.9148-04 1.2448-04 2.104t-03 4.110t-03 1.133E43g-2 34 10sR gj)
8. 9 328-02 0. 52 4 5-02 f. 94 32-02 1. 5418-01 3. 0178-01 1.1918-01 1. 0028 *00 1. 342 t+00 9. 4 4 08-01 4.10 3t-410U-239 O-235 1.000t+00
3.8648-01 3.1338-01 3.4778-01 3.195t-01 S.014t<01 0.3038 01 1.044E+04 1.357t*00 9.1911-01 S. 9383-01p-235 P0-231 1.000t*00
0.000t+00 2.1398-03 6.1164-03 1.3418-02 1.8 415-02 3.3258-02 4.62 98-02 6.8518-02 9.0118 02 9.8348-020-235 Ac-127 1.000t*00
0.000t+001.1148-04 1.2618-03 4.6138 03 7.S?22-03 1.8438-02 3.0635-02 S.1648 02 9.129t-02 1.010:410-235 EDsR(j)
3. 8481-01 3. ?SSE-01 3. 3 518-01 3. 916t-01 S. 2 74t-01 0. 820t-01 1.14 3t*00 1. 4 9 5t*00 1.101t+00 6.019t-0100-238 D-238 1.000t+00
1.2618-01 1.22 3t-01 1.13 98-01 1.1672-01 3.191E-01 7.02 55-01 9.166t-01 1. 313t+00 9. 017t-01 3.8 8 41 010-238 U-234 1.000t*00
0.000t+00 2.4118-04 4.142E-04 2. 9485-05 0.5208-05 4.012t-04 8.467t-04 1.920E-03 1.9902-03 1.1381-03U-238 Th-230 1.000t*00
0.000r*00 1. 508 5-10 1.28 8 2-09 6. 4 018-09 1.2 4 0 8-08 4. 32 4 2-08 8. 535t-00 1. 94 58-07 3. 58 4 t-07 4. 4 34141U-238 Aa-226 1.000t*00
0.000t*00 2.4275-11 6.3018-10 1.5 93t-09 2.300t-Os 1.64 5t-01 4.13St 01 1.6415-04 3.925E-06 6.1518-06U-238 PD-210 1.000t*00
0.000t+00 8.314t-13 5.6408 11 2.8 8 9t-09 2.141t-08 3.000t-01 9.6022-07 4.2472-06 1.1378 0$ 1.64 5t-0$U-2 38 EDsR(3) 1.2615-01 1.2235-01 1.13 98-01 1.1618 01 3.1925 01 1.029E-01 9.1152-01 1. 315t+00 9.0375 01 3.8 9 t-01

Brasen traction is the cumalative factor for the j'tn principal radlonuc110e daughters CUMBV(3) - SU(1) *sAr(2) * 3Rrtj).the con incluo s coat:Inutleaa from associated (halt-life a 0.5 yr) caughters. ...
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IntsnA0, v;rsica 3,19 f% Lizit e 0.5 y*4f 09/01/91 09:21 Paes IlSwanery I twa30 files AUW1.WPO

Slagte Radienwellee sett Owleellaee O(1,t1 la pC1/g
Basie A441st1*a Dose L1 alt * 500 meen/yr

t Owwellee
P (1) to n.000t*00 1.000t*01 3.000t*01 1.000t+01 1.000t*02 2.000t*02 3.0008*02 3.0005 02 1,500t*02 1.00eteos

Pa.211 4.851t*01 4,209t*01 3.6248*01 3.200t*01 3.225t*01 3.239t*01 3.339t+01 3.509t+01 3.134t+01 3.913t+elme.226 3.1158*01 3.334t+01 2. 981 t +01 2.100t*01 2.184t*01 2.941E+01 3.141t+01 3.4018+01 4.219t+01 S.01steetN 220 1.000t+02 3,913t*03 S.518t+04 1.100t+13 +0.1928*14 +9.1928*14 et.192t*14 *S.1928*14 *t.192t*14 *8.1928*14m 330 4 151t*03 2.144t*03 1.560t+03 8.0238+02 S.8435*02 3.101t+02 3.163t+02 1. 4 00t +02 1.021t*02 8.234t*016 232 8.126t*02 6.105t*01 4.102t+01 4.0428+01 4.0635*01 4.001t*01 4.091t+01 4.1293*01 4.110t+01 4.2118*01p.234 S.662t+03 5.866t+03 8.295t+03 3.312t*03 1.6518+03 1.041t+02 4.988t+02 3.611t*02 S.29?t*02 1.1958+03W233 1.293t+03 1.331t+03 1.400t*03 1.254t+03 9.481t+02 S.669t+02 4.314t*02 3.312t*02 4.541t*02 s . 307 +02U.23e 3.947t+03 4.0Det+03 4.391t+03 2.e30t*03 1.566t+03 1.114E+02 S.113t*02 3.803t*02 3.5338*02 1. 2 0 4 t *03
*At specifle activity Itait

a

summed Dose / Source naties osR(1,1) In (mena/ys)/(pC1/g)
ese stacle Radioewelles 3 11 Outdellaea O(.,t) la pC1/g

at tala e time of agaimen slagte radioevc11ee sell guisellae
and at taas e time of maata m total ee** = 241.5 t 0.2 years

genoc11ee lattial tala 0$A(1 tala) Ott,tala) OtR(1,tmas) 0(1,tmaa)
til pC1/g (years) (PC1/g) (pct /g)

Pe-231 1.000t+00 120.5 3 0.1 1.S$4t+01 3.2198+01 1.511t+01 3.297t+01| Re.226 1.000E+00 06.03 3 0.09 1.199E*01 2.1198*01 1. 6415+01 3.036t+01N 220 1.0068+00 0.000E+00 4.116t+00 1.040t+02 0.000t+00 *8.192t+14h 230 1.000t+00 1.000E+03 S.997t*00 8.330t+01 1.949t+00 2. 54 S t +02h 232 1.000E*00 81.61 a 0.01 1.231t+01 4. 042 t *01 1.2238+01 4.069t+01W234 1.000t+00 813.0 2 0.6 1.482E+00 3. 314 E +02 4.4115 01 5.807t*42W235 1 000t+00 613.0 s 0.6 1.604t*00 3.110t+02 1.0168*00 4.922t+02W 334 1.000E*00 614.0 2 0.6 1.421E+00 3.504t+02 8.4415 01 5.919t*02
*At spec!fic activity 11 alt
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lazJAAc. Versten S.19 f% Limit * 0.1 yoit 09/01/95 09:29 P:03 26 i

sw=.ty i twa30 r11.s muut.wr0 j

1 4 +14v.1 wwc11o. 0 .. sw=.4 o*.s A11 retwere
Fatent nucliee sad stanca rtection la61c4tes

CNwellee Patent Smf(!) D:)s t (3, t) , mien /yr
(j) (1) t- 0.000t+04 1 000t*01 3.000t+01 1.000t*01 1.000t+02 2.000t* 02 3.000t+02 5.000t+02 1.500t+02 1.000E+03

I Fa 231 Pa-231 1.000t+00 1.031E+01 1 028t+01 1.023t+01 1.013t+01 1.005t*01 9.804t*00 9.561t*00 9.1048 00 6.356t*00 0.041t+00
pe 231 U-235 1.000t+00 0.000E*00 2 1398-03 6.1168-03 1.3418 02 1.8418-02 3.3358-02 4.6298 02 6.0 518-02 9.0114 02 9.8348 02
pa 231 10ost(j): 1.031t*01 1.02 tE*01 1.02 4 t+01 1.014 t+01 1.001t+01 9.841t*00 9.614 t+00 9.112t+04 8.64 8t+00 0.139t+00

CAc-221 Pa-231 1.500t*00 0.000t+00 1.199t*00 3.548 t+00 1.112t+00 S.4 4 8t+00 S.SJ2t+00 5.40$t+00 S.14 4te00 4.8 34 t+00 4.34 3t+00
Ac 227 U-233 1.000t*00 0.000t*00 1.1148-04 1.2618-03 4.6135-0 3 1.512t-03 1.84 3t-02 3.063E-02 S.1648-02 9.12 98-02 1.0188-01I Ac.221 ED)Stfj): 0.000E+00 1. 599t+00 3.56 9t*00 S.117E*00 S. 4 56t+00 S.351t+00 S. 4 34t+00 5.201E+00 4.92 5E+00 4.8 91t+00

08.e-226 M-326 1.000t+00 1.34 68+01 1.331E*01 1. 318 t*01 1.2 0 3t+01 1.2 57t+01 1.114E+01 1.094t+ 01 9. 563t+00 8.062r+00 8.7 96t+00
Ae-226 3-230 1.000t+00 0.000t*00 S.8098-02 1.1308-01 3. 918 E-01 S.622t-01 3.04 4t+00 1.110t+00 2.4 38t+00 3. 335' 400 4.113t+04
p4 226 U-234 1.000t+00 0.000t+00 2.581t-06 2.2438 051.1452 04 2.2e2t-04 8.012t 041.593t-03 3.5118 03 6 1048. 3 0.5518-03
Aa-226 U-238 1.000t+00 0.000t*00 2 d218-11 6.3018 10 1.5 0 3E 0 9 2.300E-08 1.64 58-01 4.1358 01 1. 663E-06 3.92St-04 6.1518-04

I Aa-226 1306t(j): 1. 3 4 6 t+01 1.34 28+01 1. 3?it*01 1. 323t +01 1. 313t+01 1.2 82 t*01 1.2 53t+01 1.2 01E+01 1.14 2t+01 1. 0 92 t+01
0FD-210 Ra-224 1.000t+00 0.000E*00 1.614E+00 3. 587t*00 3.102E+00 S.3 90E*00 5.263E+00 4. 926t+00 4.291E*00 3.622t+00 3.0545600
PD=210 n 230 1.000t+00 0.000t+00 3.1368-03 2.1188 02 1.053E-01 1.737t-01 4.0548-01 6.236E-01 1.015t+00 1.4288+00 1.76 9t+00
PD-210 U-234 1.000E*00 0.000t+00 1.1568-07 2.5135 06 2.411t-05 S.8 415-0$ 2.914 8-04 1.2 4 48-04 2.1048-03 4.710E-03 7.10 38-03
PD-210 U-238 1.000t+00 0.000E+00 8.374 E-13 S.640E 11 2.8 8 91-09 2.1418-04 3.0005-07 9.6022-01 4.2478-04 1.1378-OS 1.6658-0$

I 03-22e
FD-210 I N E(jls 0.000t+00 1.611t+00 3.614t+00 S.20st+00 S.544 t+00 5.66 9t+00 S,550t+00 5.314t+00 S.055t+00 4.831t+00

n-229 1.000t+00 4.115E+00 1.2568-01 8.9638-05 4.1475-11 0.64 31-16 0.000t+00 0.000E+00 0.000t+00 0.000E*00 0.000t+00
3-220 1h-212 1.000t+00 0.000E+00 2.679t+00 4.54 5E+0c 4. i sst+0c 4.122t+00 4.764E+00 4.64 5t+00 4.64 9t+00 4.604t+00 4.53 9t+00
n-228 1Datt(j) : # 116t+00 2.80$t+00 4.545E+00 4.726t+00 6.122E+00 4.104t+00 4.6454+00 4.649t+00 4.604E+00 4.359t+00

#2h-230 n-230 1.000t+00 20SE41 1.204 8-01 1.20"t-01 1.2011-01 1.19 95-01 1.153E-01 1.181E-01 1.1162-01 1.1521-01 1.14 88-01
3-230 U-234 1.000E+00 0.000E+00 1.0698-05 3.001E-0$ 6.7228 05 9.211E-05 1.64 SE-04 2.2 4 4 E-04 3.2108 04 4.1005-04 6.4085-04
n-230 U-234 1.000E+00 0.000E+00 1.5005-10 1.2988-09 6.4018-09 1.24 5E-04 4.3241-08 8.SJSt-08 1.M58-07 3.5848-01 4.634541
th-230 EDost(3): 1.2018-01 1.204 5-01 1.2 0 38-01 1.201E-01 1.200E-01 1.19SE-01 1.1908-01 1.17 98-01 1.164E-01 1.153E-01
03-232 n-232 1.000t+00 6.1535-01 6.151 E-01 6. t 4 6 5-01 6.136t-01 6.12 9 t-01 6.10$1-01 6. 002E-01 6. 034 5-01 S . 91 st-01 S. 9115-01
OAa-238 n-2 32 1.000E+0J 0.000t+00 4.095t+00 6.195E+00 6.911E+00 6.964t+00 6.937t+00 6.910t*00 6.tS6t+00 6.1898*00 6.723E+00
00-234 U-234 1.000t+00 e.8 328-02 0.323E-02 7.931E 02 1.4 98 8-01 3.013E-01 1.0888-01 9.9998-01 1.356t+00 9.3218-01 4.0118-01
U-234 U-238 1.000t+00 0.000t+00 2. 411E-06 6.1422-06 2. 968t-05 0.5281-05 4.012 t-04 8.4 678-04 1.920E-03 1.960E-03 1.1388-03
U-234 132st(j): 8.0 32 E-02 8.32 3E-02 1. 938 E-02 1. 4 9 9 E-01 3. 014 5-01 1. 092 8-01 1.001t+00 1. 3 58 t+00 9. 3412-01 4. 02 6E-01

00-235 U-235 1.000t+00 3. 0 6 8 8-01 3. 7 338-01 3. 4115-01 3.19 58-01 S . 014 8-01 8. 3032-01 1. 064 E +00 1. 3 518 +00 9.1918-01 3. 954 E-01
00-234 U-238 1.000t+00 1.261E-01 1.223E-01 1.1398-01 1.1618-01 3.1915-01 T.02$8 01 9.166E-01 1.313t+00 9.0115-01 3, g 8 4g 01

SRf(!) is the branch tractica of the parest suellee.

|I
!

i

'N

I
--



_ _ _ _ _ _ _ _ -- --

e

IAESAAD, V*rstea S.19 fte L1:14 * 0.5 P*at 09/01/95 09:27 fate 21simamary : tws30
files WW1 W D

ladividwal awctlee soll Concentsstlee
Parent Wwctlee ese stanch Fraction ladicatedOss ellte Parent SAF(1)w

Stj.t), pC1/g131 (1)

t* 9.000t*00 1.000t+01 3.000t+01 1.000 test 1.0008+02 2.000t+02 3.000t*02 S.000E*02 1.500t+02 1.000E 01- Pa-231 Pe 231 1.000t+00
1.000t+00 9. 91SbO1 9. 926101 9.4291-01 9.1SSb01 9.315E-01 9.242 b01 3.0325 01 0.3018 01 ?.3018-e1to 231 p 2al 1.000t+00
0.0008+00 2.014 ped 5.9918-041.294t 031.1SSt-012.942t-03 3.1328 03 4.Ss48-03 4.3608-03 4.3038-a3to 231 ta t$l s
1.000E+00 9.9118 01 9. 912E.01 9.4415-01 9.112t-01 9.54 51-01 9.3191-01 g. stag 01 f.34 98-01 1.84 98-01sac-221 P4-231 1.000t+00
0.000t+M 2.72 48 01 4.111t-01 8.96s t 01 9.34 58-01 9.4 918-01 9.2135-01 3.324g-01 0.29J8 01 7.1948-01As-121 9-235 1.000t*00
0.000t+00 2. 9918 0$ 2.164E 04 1. 9908 04 1.2648-03 2.518 8-03 3.4158-03 4. 4 358-03 4.00$t-03 4.1118-03Ae-221 EJtjle
0.000t+00 2.124b01 6.113t-01 8.714t-01 9.134t-01 9.S168-01 9.308t 01 s e6 9g-01 f.3418-01 f.842E-01DAa 226 Ra*226 1.000t+00
1.000t+00 9. 9321*01 9.1918 01 9.5312 01 9.3408-01 0.1238-01 8.1418-01 7.1078-01 S.9918-01 S.0$05-01

- De-226 Th-230 1.000E*00
0.0008+00 4.3145 03 1.20 $t 02 2. 956t-02 4.1118-02 0.0S9t-02 1.1641-01 1.012E.01 2. 4 938-01 3 0565-01me-226 9-234 1.000t*00
0.000t+00 1.9228-07 1.682E 06 8.6 Sit 06 1.495E 05 S.9218 05 1.1728 04 2.5538-04 4.3415-04 S.9918-04

.As-326 p 234 1.000t+00
0.000t+001.8028-12 4.6825 11 S.50$t 101.51Sbe9 1.004E-06 2.8228-04 9.194g-00 2.0$98-013.3358-01

I
An-224 EJt)):

0.0008+00 2.656b01 S. 958 8-01 8.494t 01 8.911E-01 5.1415-01 8.2048 01 7.1518-01 6.034 8-01 S.0068-011.000E*00 9. 915E-01 9. 9268-01 9. 02 9E-01 9. tSet-01 9.52 9E-01 9. 3158-01 8. 921 E-01 8. 4 8 98 01 8.1138-01
SPette Aa-226 1.000t+00
Felle Th-230 1.000t+00

0.0008+00 6.0425-04 4.4 918-03 1.74 98 02 2.404E 02 6.1415-02 1.0308-01 1.6908 01 2.3108-01 2. 946 belPW210 0-234 1.000t*00
0.000t+00 1.8508-04 4.231E.01 3.98 92 06 9.5312-06 4.41* E-05 9.671bOS 2.291E-04 4.0638-04 5.7138-04PW210 0-230 1.000t+00
0.000t+001.322b12 9.231E-12 2.042E 10 f.Ittt 10 4.492b09 2.1Sab00 1.e tet-ce 1.stst-07 3 126g-07

I
9b-218 2Jt))s

0.000E+00 2.6628 01 6.0035 01 0.6691-01 9.246bO1 9.4425-01 9.24 4 8-01 0.84 93-01 0.41$8-01 8 0388-01Oth 129 Th-229 1.000t+00 .

1.000t+00 2.6498-02 1.9018-05 9.642812 1.8118-16 3.3595-32 0.000t+00 0.000t+00 0.000t+00 0.0008*00Th-128 Th-232 1.000t+00
.

0.000t+40 S.6228-01 9.S8 95 el 9. 9528-01 9. 94 48-01 9.9058-01 9.6648-01 9.18 9E-01 9.0 94 8-01 9 800841W 128 8883):
1. 000t +40 5. 0 998-01 9. 5498-01 9. 9128-01 9. 94 4 E-01 9. 00 $ t-01 9. 0465-01 9.13 98-01 9.694E 01 9. 4008-91Oft-230 Th-230 1.000t+00 .

1.000t+00 9.9958 01 9.986 bet 9.9448-01 9.9528-01 9.904 bel 9.9575-01 9.1638-01 9.6448-01 9.3318-01h 230 9-234 1.000t+00

I 0.000t+40 0.0428 05 2.5408-04 S.5448441.1558-04 1.2813-03 1.6485-03 2.0718-03 2.2Nb03 2.3115 03Th-230 9-2 30 1.000t+40
0.000t+49 1.2 4 38-09 1.0878-04 S.2808-04 1.0045-07 3.20SE-01 S.1938 41 1. 0518-0s 1. 4748-06 1.1088-06Ten-230 tal)):
1. 000t*@c 9. 9 ME-01 9. H 08-01 9. 9125 01 9. 9608-01 9. 9178-01 9. 8 738-01 9.7838-01 9. 64 98-01 9. SS4p41Oth=222 Th-232 1.000t*00
1.000t+00 9. 9 94E 01 9. 9488-01 9.913t-01 9.9613 01 9. 922b01 9. 0 3 4 E-01 9.001t-01 9.111h01 9.6178-01Dae-220 th-232 1.000t+00
0. 000t*00 6. 9 90E-01 9.103C-01 9. 9332-01 9. 94 0 E-01 9. 9058-01 0. 0648-01 9.78 98-01 9. 6 94 r-01 9. 6005-010U-234 U-2 54 1.000t+00

1 1. 000D00 9. 6 508-01 0. 90 8 s-01 1.1958-01 1.006E-01 4. 9095-01 3. 4 3 98-01 1. 68 88-01 6. 9345-02 2. 8 508-029-234 0-234 1.000t+00
0.000E+00 2.730E-05 7.6298-09 1.5442-04 1.9028-04 2.1185-64 2.920E-04 2.3 908 04 1.4138-04 0 0745-059-254 tst)):

1.000t+00 9.6518-01 0. 9408-01 1.197E-01 1.0048-01 4.9118-01 3.4425 01 1.6 Dot-01 6.9518-02 2.9 548-421.000t+00 9. 6518-01 8. 94 0 8-01 1.19 78-01 f.000 2-01 4. 911E-01 3.4 4 2E-01 1. 6 908-01 6. 951E-02 2.854t-02
0U-235 p-235 1.000t+00

.

00-230 0-230 1.000t+00
1. 000t+00 9. 6 518 01 0. 94 8 8-01 7.1978-01 7. 000 E-01 4. 911E-01 3. 4 423-01 1. 6 90E-01 6. 9518-02 2. 8 548-02

i SArtil la tAe branch traction of the paraat nuclide.
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EXHIBIT 10

REAL ESTATE DISCLOSURE LANGUAGE
_

Residential Pronerty Disclosure Form I

Plaintiff class members agree to append the following statement
to the Residential Property Disclosure Form required pursuant to
Ohio Revised Code Section 5302.30:

INFORMATION CONCERNING THE PROPERTY

The subject property was included within a class action
lawsuit claiming, among other things, property
disunition. That lawsuit was captioned Stravsburg, et
al. v. Metallurg, et al., U.S. District Court (S.D.
Ohio) , Case No. C2-94-1069, consolidated with Malernee,
et al . v. Cabot Corporation, et al . , U.S. District
Court (S.D. Ohio) , Case No. C2-95-248 filed on November
7, 1994 in Federal District Court for the Southern
District of Ohio, Columbus, Ohio. That consolidated
lawsuit was settled on June 14, 1996 and the settlement
was approved by the Court on .

,
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UNITED STATES DISTRICTCOURT

SOLTIMERN DISTRICTOFOHIO

EASTERNDIVISION

AIJAN STRAWSBURG,SUZANNB ) CASE NO:C-2-94-1969
| STRAWSBURG, STEVE M. BESKID, )

JKL BESKID,and LINDA STEWART, ) STIFULATION POR
indm*duaDy and ce behalf of aD others ) PROVISIONAL CLASS

I
similarly stuated, ) CERTIFICATION FOR

) SETTLEMENT PURPOSES
Plaintiffs, ) BETWEEN CYPRUS FOOTE

n ) MINERAL COMPANY AND
| vs. ) REPRESENTATIVE PLAINTIFFS

) AND [ PROPOSED] ORDER
METALLURG, INC., et al., )

I ) Bem J Sanith
Defcodants. ) Ham. Judge Klag

)

|

| STIPULATION

Representative Plaintiffs ALLAN STRAWSBURG, SUSAN

| STRAWSBURG, FIEVE M. BBSKID, JEL BESEID, and LINDA STEWART, by and

tsro.g C- a.d CT,RUS axn.M m coM,ANr <o da.tx ti.o.g,

its Mr. enamed into this Agreemes and Stipulation (this 'Agreeseent") as of AprG M .

1995.

.ECrrm

]\ WHEREAS, a class action complaint stybd Sanrwsburg v. Metausrg, Inc., et

al., Case No. C2 94-1069 (S.D. Ohio 1994), was filed in this Court on November 7,1994

alleging injury to Representative Plaintiffs and the Class arising from the presence of
f

radioactivity allegedly caused by radioactive contaminatad slag used as fill at and around
-

} EXHIBIT 2

,.
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.

plaintiffs' properties;

WHEREAS, the acdon seeks injunctive and equitable relief, including, among
-

other things: (1) an order compelling Defendant to test the properties of the Class potentially

affected by the presence of the alleged radioactive slag described herein; (2) an order

compelling Defendant to renadiate the properties of the Class potentially affected by the

presence of the alleged radioactive slag described herein; (3) an order campallia: Defendant to

establish and fund a medical maairaring program; (4) an order connpellicg Defendant to

a=*=Wish and imod a personal ii@sry ciales evalandam psognun commistemt with the terms of the

Letta-ant Agreement seeched betwem the petties; and (5) an order espoining Defendant from

further participation in proceedags arising from the same facts except as authorized by this

| Court;

WHEREAS, the "Strawsberg Class Action Complaint for Injunctive and

Equitable Relief" (the " Action") aDegas claims for injuries against Defemiant on behalf of

(i) All persons who own or have owned property or reside or have resided

I
on property naar==aiamand by the peassace of r=diaar*ive alag (whether or not subsequently

removed) sehoogesse en the dass which said slag was direcsly or indirectly manufactured,

= m ,,hti d.sa h sd. n w -
| otherwise placed on the psopany by N and

(ii) AE pemens who claism or comid make a claim for medical monieoring or

any physical injury or impaineset as a resak of pasence of radiaarvive slag described in

subparagraph (i)above;

WMEAUsposentative Plaissi5s ami h W extensive
-

investisations and discovery as en the marks of the claims amerted in the Action, and have !

[ engaged in negotiations canceming the disposition of those clain=;

\ WHEREAS, the parties to this Stipelation have been engaged in wert, ment

[
discussions aimed at the resolution of this Action, and anticipate that a final Settlement

agreernent can be reachad within six (6) maanha of the date of the filing of this Stipulation, or

this Stipulation shall be vacused by its own terms;

2

-
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.

WHEREAS, in addition, a second class action styled, Malemet, et al v. Cabot I

Corporation, Case No. C2-95 243 (S.D. Ohio 1995), against Defendant based on the same
_

piMs) and fads was filed on March 6,1995 and is now pending in this Court before
'

Honorable k ge Kinneery, and future actions may be filed, which may result in the rendering

vf incanei=** rulings and presaibe aconsistent relief;

WHEREAS, it is alleged that the possibility of inconsistent or varying

adjndications with respect to individual members of the Settlement Class could establish

!=g ^2-le standards of conduct for Defendant with respect to Plaintiffs' claims for

equitable and indanctiw selist within the meaning of Fed.R.Civ.P. 23(bXIXA);

WHEREAS, it is alleged that Defendant has acted or refused to act on grounds

generally applicable to the Letta===* Class, thmeby making final injunctive relief appropriate

with respect to the class as a whole in accordance with Fed R.Civ.P. 23(bX2);

WHEREAS, Defendant has dealed, and continues to deny, Representative

Plaintiffs' claims and contenticas in the Action ia-M S but not limitad to, those related to

class cere4Ae=*ia= and has denied, and contianes to deny, any wrongdoing or any legal

liabiBeyefamy M

WHM, * - -- -% Pimlatifb acknowledge that the continuedr

prosecution of the Amion spinst h through trial and appeals wi2 require considerable

expense and ihms. Rapsessmaative Plaintiffs also rm3- the uncer:ainty and the risk of

Ikisation. ? ,- -W Plaintiffs have dasannimad that the =erte=eet of the claims in the

Action against Defendant la accordance with this Agreemaat wonid be beneficial to the

meda===e Class;

WHEREAS, Defendant understnads that the further prosecution of the Action

against it wonid be protraceed and expensiw. Defendant would have to devote substantial
N

annants of time and resoerces to the defes2e of the claims asserted in the Action. Defendant

has desamined that the ah of the claims in the Aaion against it in accordance with this

Agr==*=t is thesefore approprisse;

8

WHEREAS, the parties intend by this settlement to resolve all present and

-

3
-

.
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future claims against Defendant on behalf of all class members whose claims have been or

may be brought in the United States, on a mandatory basis, in order to inclusively and

equitably resolve all present and future claims under Rule 23 (bXI) and Rule 23 (b)(2);

| WHEREAS, the injunctive relief sought is of paramount importance to

plcintiffs and is the integral component of any integrated eattement between the parties;

WHEREAS, Defendant has instituted an imstigation and has been actively

working with the United States Nuclear Regulatory Comminaion and is negotiating with the

Ohio Baviromnental Penear*ian Agency to determine the nature and scope of any problem for

| close to one year and Plaintiffs seek to be kept informed in this process;

WHEREAS, the United States Nuclear Regulatory Comminaion has concluded

| that no imawlinne health and safety concern exists and Defedant intends, without the

adminaion of any liability, to enter an order with the appropriate government agency to

I characterias the alag, to assess any potesitial future risks and evaluate any potential nWemme

action and 8-4 - W Plaintiffs do not wish to interfest with these actions taken in their

respecsive inesamts but rather monitor the process on behalf of the class.

| THEREFORE, Representative Plaintifk on their own behalf and on behalf of

the Seetismaat Class, and Defendast baseby stipuises and agree, throQ Plaintiff =' Couneed

and zwanadaan's Designes, -:-fd , thatf

1. 11ds Aesion shan be certified aaaditianally as a class action pruant to

Federal Rate of Ov5 Procedere 23(bXIXA) and/or (bX2) for purposes of sealemarI caly. In

the event that a h cannot be r=4=f, this Stipulation shall terminste arJ be null and

void and Plaintiffs shad have 30 days to file for class certification with its Court. Pather,

| reganDess of whether a aht is reached, Phiatiffs' counsel agrees that it wiH not seek

- attorney fees associated with the Defendants undertaking any investigatien, emediation,
s

and/or other injouctive relief in response to regularnry enforcement. If there is any dispute
,

between the parties as to what investigation, rawtiation and/or injunctive reliefis undertaken

[ in response to regulatory action as opposed to this civil action, for the purposes of any claims

for setorneys fees, the parties agree that this Court shall have jurisdiction to resolve such
-

N
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dispute.

2. 'Ihe parties shall negotiate in good faith and use their best effom to

~

finalize the terms of the Final Settlement Agreement, curready under negotiation, within six

(6) rnonths of the date of this Stipulation; and

3. The undersigned Plaintiffs' Counsel, namely 'Ibe Aha@r Law Firm,

shall be appointed as lead Class Counsel in this Action for purposes of negotiating this

Settlement. Defendant shall not be required to negotiate with any other party or counsel on

behalf of the class or any ofits individual meenhers; and

4. This Court, by the Honorable Judge Smith and the Honorable

Magistrate Judge King, shall retain continuing jurisdiction over this class action for all

| purposes, and in particular for the negotiations contemplated by this Stipulation.

IN WITNESS WHEREOF, this Agreement has been executed as of the X

day of April,1995, by the undersigned counsel of record for the parties hereto, thereunto duly

authorized.

| On behalfof Nwant
Cyprus Foote MineralCompany

| DEFENDA!frS COUNSEL

Gr
| By: d. .A_ M

'

Robert Casarena, "V'
CUMACO. SEMINA10RP,

I IEFKOWITZ & GAROPOU 00., LP.A.
Saise 900,The HaBe Building
1228 FacM Avenne
Cleveland,OH 44115

Of -

I John R. riim cn, .

'Ihomas M. Wilson, .

_ Pant D. Jesse, Esq.

.

E
,

-

^
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On behalf of the Representative Plaintiffs

PLAINTIFFS' CLASS COUNSEL

Richard Alexander, Esq.'
Mad: P. Ra wnial
M. Riniw 1 Graham, .

'IEE A!2XANDER LA FIRM
55 S. Mastet Street, Suite 1080
San Jose, CA 95113

IT IS SO ORDERED:

m APR211995 /S/ GEORG7. C. SMITH
Honorable Judge Smith

|

I

I

I
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FILED
w zu Tua azzTso sTATas orsTazCT coca? SEN:.ITH J. MURPHY
9 Fox Tsa souTusaw DISTRICT or ouro 7' ERM
-

/Ag unsTamm Drvrarou
f 55 J'"I I 9 PM 3: 52

U.S. 0;ii?.!0T COURI
SOUTHIR.'l O' 7. OHIO

{
ALLEN STRAWS 3URG, et al., E AS' "''' CC'.UMSUS

Flaintiffs,

vs. Civil Action 2 94-CV-1069'

m .. , . , .t . . .

) Defendants,

and

{ SUE AMN MALERMER, et al.,

Flaintiffs,
,

vs. Civil Action 2:95-CV-248

{ Cuo,oooo=ATron, .t u.,

Defendants.

GREEE

( A status conference was held in these cases on June 14,
1995. Counsel for all parties participated.

With the consent of all the parties, these actions are
hereby oRDEmED CONSOLIDATED for all purposes. It is agreed that

the parties will attempt to negotiate terms of settlement of these

( two cases and that, for such purposes, the Alexander law firm will
be lead counsel for the plaintiff class.s

No later than June 26, 1995, the parties will submit a
proposed notice to the plaintiff class.

\ sxenrr t -
._

.

_ _ _ . _
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.I

i
A number of motions are pending in Malernee. Counsel for

the parties will submit to the court, no later than June 21, 1995,
reports on the status of those motions and of the positions of the

parties regarding the possibility of stay of further proceedings on
any or all of those motions.

Further filings on the pending motions are hereby ORDERED

STAYED until further order of the court.

The conference curree;1y scheduled for July 13, 1995 is
VACATED. Another status conference will be held in late August or
early September 1995.

I G
NorahgCdnn King

United Stafes $ gistrate Judge

V
I

I

I

I
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No. 95-3540

(
UNITED STATES COURT OF APPEAI.S

FOR THE SIXTH CIRCUrr FlLED
JUN 21995

)
( In re: SUE ANN MALERNEE; EDWARD ) LEONARD GREEN, Clerk

K. MALERNEE. )
)

[ Petitioners. )
) QEDER
)

( )
)

[

- Before: KRUPANSKY, MILBURN, and BATCHELDER, Circuit Judges.

b Petitioners seek a writ of mandamus directing the district court to vacate an order

conditionally certifying a settlement class in an action seeking injunctive relief and damages
( a,ising from the ,,- or r.<% was.e n minis -,ro,erir in ouer ey County, ohio.

Petitioners are unnamed members of the htty certi8ed class and are plaintiffs in a

similar :: tass action g :"; in the district court. .e

.
''Ibe rernedy of mandamus is a drastic cae, to be invoind only la enttraonlinary situations

where the petitioner can show a clear and Mg=m ight to the sciief sought. It cannot ber

I diused to control a district court in the exacise of L#-: cf sties." As se American Pnesident

Lhier, Lat., 929 F.2d 226, 227 (6th Cir.1991) (order) (citations ondtted). As a general rule,

orders with respect to class certification are reviewable co appeal from the Saal judgsment, and

[ not subject to review in mandernus. See In re MB, bec.' 5 F,3d 154,159 (6th Cir.1993). 'the,

class certification in this case is a conditional certification that does not (-:--:' 'd determinef

f the rights of any member of the class. Infthe event that a nelemmar among the parties is
,

'
reached, a notice of the class certification and proposed settlement wiu be sent to the putative

{

EXHIBIT 4
|

. . . . .
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;

'

No. 95-3540
| -2-

| members of the settlement class. Such class members will have the opportunity to object to

class certification as well as to the proposed sett'' ment. In re GMC Pick-Up 7hd Awl Tank

Product IJaN#ty IJtigation, Nos. 94-1064, etc.,1995 WL 223209 at *18 (3d Cir. April 17,

1995) (" objecting class members can still challenge the class on commonality, typicality,

adequacy of representation, superiority, and predominance grounds - they are not limited to

| objections based strictly on the settlement's terrns.'); see Rule 23(c), Fed. R. Civ. P.

Petitioners have not formally intervened in the district court action and their standing to

I bring this petition is not clarly established. Q: Salcr v. Chuqpion laternadonal Corp., 35

F.3d 1056,1061 (6th Cir.1994) (a non-named class member who has not formally intervened

may not have standing to appeal). However, because the conditional certification of a settlement

class was not a clear abuse of discretion, review in mandamus is not warranted.

It therefore is ORDERED that the petition for a writ of mandamus is denied.

I
FNTERED BY ORDER OF THE COURT

I

I yAuuwkw:
,.. _

I

I

I
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ULMER & BERNE
ATTORNEYS AT IAw

I
Bond Court Building la columbus

1300 East Ninth Street, Suite 900 as uge
Geveland, Ohio 44114-1583

Telecopier (614) 22s4561
"

I SIIVEN D.BEli (216) 621-8400

June 21,1995

|
Magistrate Judge Norah M. King
U. S. District Court

| Southern District of Ohio
85 Marconi Boulevard
260 U.S. Courthouse

'

| Columbus, OH 43215

- RE: Stmwsburg et al vs. Metallurg, Inc et al
Case No. C2-94-1069

Dear Magistrate Judge King:

In response to the Court's recent Order, counsel for the Plaintiffs have the following
position with respect to the Stay of the litigation in this matter:

1) Counsel for the Plaintiffs have reached an agreement with counsel for
Defendant Newmont Mining Corporation to voluntarily dismiss Newmont Mining
Corporation as a Defendant without prejudice. In exchange, Newmont Mining Corporation

[ has agreed to execute a tolling agreement. Plaintiffs believe that a similar agreement will
also be acceptable to Defendant Cabct Corporation.

{ 2) Counsel for the Plaintiffs and counsel for Defent + Cyprus Foote Mineral
Company have agreed to stay a determination of the pending cross-motions for summary
judgment.

b-
The only other Motions left unresolved by the foregoing agreements is the pending

Motion of Defendant Cyprus Amax Mineral to Dismiss. Counsel for Cyprus Amax has
informed counsel for the Plaintiffs tha: Cyprus Amax is unwilling to stay the resolution of
this Motion. Counsel for Cyprus Amax has also informed counsel for Plaintiffs that Cyprus\ Amax will not accept a voluntary dismissal without prejudice in exchange for a tolling
agreement.

f
t

-

'
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ULMER & BERNE

Magistrate Judge Norah M. King
June 21,1995
Page 2

_

The Plaintiffs believe that a stay of Cyprus Amax' Motion to Dismiss is appropriate
for the following reasons:

( 1. Following a series of discussions, counsel for the Plaintiff-class in the
Simwsburg action and counsel for the Plaintiffs in the Malemee action have
reached an agreement by which they will cooperate in the prosecution of this

{ litigation. Counsel for Defendant Cyprus Foote Minerals Company has
agreed to continue settlement discussions with the Plaintiffs. Plaintiffs believe
that all of their energies should now be directed towards the negotiation of

f a settlement of this matter within the shortest possible time. 'Ihe devotion of
further resources to the litigation of this action is inconsistent with the
agreement of counsel to attempt to conclude a negotiated settlement.

2. Cyprus Amax' Motion is made pursuant to Rule 12(b), Federal Rules
of Civil Procedure. In the event that the Court grants Cyprus Amax' Motion,
the Plaintiffs may be required to divert their attention from settlement_

discussions to prosecuting any adverse decision. This diversion of resources
is not in the best interest of the class.

[
Plaintiffs respectfully request that resolution of Cyprus Amax' pending Motion to

Dismiss be stayed.

Very truly yours,

[

/g.

( Steven D. Bell

145:kmh
( cc: Mark P. Rapazzini, Esq.

:All Counsels of Record '

:

[

[
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EASI O!V. COLUM8Us

UNTIED STATES DISTRICTCOURT

SOUTHERN DISTRICT OFOHIO

k_ M DMION

AllAN STRAWSBURO,indvidenRy sad ) CASE NO C-2 941969
[ ce behalf of aD others simundy situated, )-

) NOI1CE OF CLAN ACISON
Plaintiffs, ) AND AFFOINTnG|NT OF CLASS

) COUNSEL FOR SE*ITLEDENT
vs. ) NEGOTIATIONS WITH CYFRUS

) FOOTE MINERAL COMPANY
METALLURG, INC., et al, )

)
Defendants. )

)

Please read this entire notice cardally.

10: diame and Address >

On November 7,1994, a class action complaint, Strowsburg F. MetaEurg, jtc., et al,

Case No. C2-94-1069, was Sled aBeging that herunful slag originaDy cuesand at the

ShieldAHoy plant in ByesviBe, Ohio, was used as 811 at and around the properties of

* :, _ " % Piminaink and class members. Another class action based upon the same-

[ operative facts was filed on March 16,1995, Malernes, et al v. Cabot Carpersalon, et al.,

Case No. C2-95-248. One of the defendants alleged to be responsible in both lawsuits is

I Cyprus Foote Mineral Campsey.1bese cases have been consolidsand into aos lawsuit.

The Representative Plaintiffs in the action seek relief on behalf of au residents that mayb'
. be similarly affected by the presence of the radioactive slag that was originaDy created at the

( ShieldADoy Corporation ferronDoy plant in Byesville, Ohio.

On April 21,1995, the Honorable Judge Smith of the United States District Court for

[ the Southern District of Ohio, Eastern Division District, issued an order granting provisional

'

MI
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class action certification so that settlement discussions can occur. Cyprus Foote Mineral

Company has entered into settlement discussions with The Alexander Law Mrn on your

behalf and The Alexander Law Mrm has been designated as lead class counsel The law firm

of Ulmer & Berne, counsel in the Matemte case, is working with 1he Alexander Law Mem as

associate class counsel.

The order contemplates settlernent negotiations will occur to address poeemeial canr===

of the class. The settlement class for the purposes of these negotiations is definad as:
-

(i) All sesidential property owners, from 1953 to wbc m
or have owned property and/or aD persons reside or have
resided on property, from 1953 to the psoment, that has been
radioactively cantaminaamd by the

- -+d cuessed at the
ByesviDe, Ohio plant between 1952 and key J.1 .

Cyprus Foote Mineral Company has taken and continues to take steps to investigste

and identify properties containing slag received fmm the Byesvdle plant in co(unction with

the United States Nuclear Regulatory Comminnion. While it is not anticipated that the levels

of radioactivity me=w i=*~i with the slag are such to have caused personal injury, the seedement

negotiations will monitor the regulatory process and focus on te idaneificanian. investigation

{ and the p=*i=1 barm that may be associated with remadiation and establishmane of fund

availability for those, if any, that may be iWored.

f Claims by or on behalf of class rnamhars assinst rias danes other than Cypnes Foses

are not part of any a ettan==r negariarians and are not prowhionaDy castified for class action
( -

HOW YOU ARE AFFECTER)

The settlement class contemplated is a mandstory class. If a sealament is reached, and

if you fall within the definition of the wartenwar class, you are ==*amaeicany a niisaber aise

class and subject to the terms of the seedement. All bettement Class members' interests are

(
represented by The Alexander Law Firm automatically, which has been dew-- by the

.

Court in its Provisional Certification Order to represent the interests of the =sel*===t class.

You may hire another attorney, at ycur own expense, to intervene or appear on your behalf,

( but you are not required to hire anM>r attorney.

'

2
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r

ATTORNEYS' FEES AND EXPENSES

The Alexander Law Firm will apply to the Court for an award of attorneys' fees imm

._

the settlement fund for their services in representing the settlement class. You will not be

required to expend your own money either for fees to The Alexander Law Firm or for

litigation costs. Any request for reimbursement of out-of pocket expenses incurred in

connection with the seulement must be approved by the Court as fair and mamanahle

EXAMINATION OF PAPERS
-

1. ' Ibis Notice contains a anmmary of the criannan, of and states of == set =====e

negotiations and is not intended, and should not be construed as, semessant of any proposed

werlement or admismian ofliability that you have bus harmed or damaged in any manner.

2. For a more detaded statement of the materts involved in the lawsuit, including

the claims asserted, you are referred to the papers on fde under the Stasburg, et al, v.[
t

Metallurg, et al., Consolidated Case No. C-2-94-1069, which may be inspected during

regular business hours at the office of the Clerk of the United States District Court for the

Southern District of Ohio, Eastern Divisia, Chm. Ohio.

You may also communicate with any of the attorneys hsted below; the Clerk's odke is

not permined to givelegaladvice.

1HE AIEXANDER LAWFIRM
Richard Alexander
Mark P.

*

M. Rii Graham
55 S. Marker Saeet, Seite 1000
San Jose,CA 95113
(408) 289-1776
(408) 287-1776 FAX
Lead and Liaison Class C-!

(
\ ITIS SO ORDERED

1
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* .*h,~ FILED |.

.#'
KEHl:ITH J. MVP.PHY 1(. IN TEE UNITED STATES DISTRICT COURT CLEP.K I

*

,

rom TIE sooTRERM DISTRICT or ORIO I

E EASTERN DIVISION 95 SIP 22 PM 4: 05;

-

U.S. C:57''.10T COURT
ALLAN STRAWSBURG, et a1., SOUTHERN DIST. OHIO

EAST. C V. COLUMBUS

vs. Civil Action 2 94-C7-1069

( . ,m G I.e., et .1.,

Defendants.

(

ORDER

A status conference was held on September 20, 1995.

Counsel for all parties participated.

All parties are in the process of investigating the
,

dimensions of the provisionally-certified class and the remediation

[ problem. One hundred eleven (111) properties have been identified

as potentially containing the allegedly radioactive slags fewer
( than 12 of those properties are be11eved to present major

remediation concerns.

Plaintiffs will provide, no later than October 31, 1995,
their position papers; defendants may have thirty (30) days

thereafter to provide plaintiffs with their own position papers.
The stay previously imposed is ORDERED CONTINUED.

Another status conference will be held in January 1996.

s

(- ,
-

Norah N'C nn King
United Sta es agistrate Judge

EXHIBIT 7
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ULMER & BERNE PL.L.
ATTORNEYS ATIAW

~

ime Me Bond Court Building coi..b oake
hve=ulm'uom/ 1300 East Ninth Street, Suite 900 88 gig g g 'g*c, Cleveland, Ohio 441141583 F.x Mm 22s ami

Tel'P ee MW 228 8400Fax (216) 6217488 h

Suvun D. En1 (216) 621 8400

February 19,1996

Robert Casarona, Esq.
clim.m, mimmen, Seminatore,

lefkowitz & Garofoli
'Ibe Halle hi Aing 9th Floor
1228 Euclid Avenue
Oeveland, OH 44115

RE: Malernee Family

Dear Bob:

As we disaissad on February 14, 1996, the Malernee family vmuld like to begin
disaimmians to toe whether an agreement can be reached which will fully resolve any and all
claims which members of the Malernee family may seek to assert against Cyprus Amax.

At the outset, please allow me to indicate that getting the Malernees' claims resolved
is a more important objective to me than is the meant by which resolution of these claims
is described. Thus, within reason, the Malernees are willing to be flenble in terms of the
description which may need to be placed on various ==pam of their settlement so that
Cyprus Amsa does not naa*&=rily compromise any positions which it has taken (or may
wish to take) in the pending litigation

As we disaissed on February 14, there are a variety of options which may be
employed to address the conditions now found on the Malernees' property. After discussing
this matter with the Malernees at some length, I believe that their preference would be to
stay in their present home in its present location if full remediation of the property can be

' completed by Cyprus Amax and its entractors, and further if the Malernees can be
relocated to a suitable location between now and the date when remediation of their
property is accomplished. If it is determined that remediation of the Malernee home will
cause structural damage to the premises, the Malernees second option is to be able to
rebuild their home on their current property after remediation has been completed. Once

1
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ULMER & BERNE PLL

February 15,1996

_

Page 2

again, the Malernees will need to find alternative housing while remediation and
reconstruction would be taking place. As a third option, the Malernees would be uilling to
discuss a sale of their property to Cyprus Amax, and to negotiate an amount of relocation
costs. It is the Malernees current preference to find a way to stay in their home.

We have never made any claim that the conditions on the Malernee property are the
_ proximate cause of any of the respiratory ailments currently suffered by the Malernee

children. Nonetheless, Ed and Sue Ann are enormously concerned as to whether the radon
found in their home may have exacerbated the respiratory problems suffered by their
children, and whether the exposure to radon suffered in the past by the children may
eventually lead to the development of dLeae. As we dLeed last week, Sue Ann
Malernee has been particularly affected by these concerns. Accordingly, we also need to
di cuss a means by which the Malernees can be compensated for their emotional distress,
as well as foi their unreimbursed medical / psychological expenses. We also need to discuss
establishing a trust for the future evaluation of adverse health effects which may be suffered
by members of the family. Again, the Malernees are quite flexible in how these me+ters
may be described in any settlement document.

On behalf of the Malernees, I would be appreciative if you would discuss these
f matters with Cyprus Amax, tad if you would let me know at your earliest convenience

whether a meeting to discuss lese matters would be productive.

Very truly yours,

Steven D. Bell

145:kmh
:\wroocsaasnDATA\$3HM.C1
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