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CHEMETRON CORPORATION
c/o SUNBEAM /OSTER COMPANY,.INC.

,

.TWO OLIVER PLABA
PITTSBURGH, PENNSYLVANIA 15222

O
October 1, 1990

0
Document Control Desk
United States Nuclear Regulatory

Commission
Washington, D.C. 20555

O Ret License No. SUB-1357

Gentlemen:

In accordance with 10 C.F.R. S40.43, Chemetron Corporation,
the licensee in the captioned matter, requests renewal of its

'O License No. SUB-1357 which authorizes the possession of depleted
uranium in the form of uranium oxide contamination at the Harvard
and Bert Avenue sites in Newburgh Heights, Ohio. In support of
the request for renewal is an executed copy of NRC Form 2. The
purpoe> ' such license extension is to permit decontamination
and release of the Harvard and Bert Avenue sites in accordance

O. with remediation plans presently under development.

License No. SUB-1357 was revised in its entirety on
October 1, 1987 to authorize, inter alia, the possession of
depleted uranium in the form of uranium oxide contamination. On
January 10, 1990, pursuant to Chemetron's application dated

O september 28, 1989, the Nuclear Regulatory Commission ("NRC")
approved and issued Amendment No. 1 to the October 1, 1987
license revision. In pertinent part, Amendment No. 1 provided
for the extension by one year of the decontamination activities
at the Harvard and Bert Avenue sites. The expiration date of the '

license, as amended, is October 31, 1990. Our intent is to
~o expeditiously decommission the sites; however, to permit maximum

flexibility and recognizing the uncertainties associated with the
decommissioning effort, the maximum term of five' years is
requested for the renewal license.

'O

g oo g [[ $ 8,0 4

B
- - - .



E
|

h Docu2Cnt Control D03k
j Octob3r 1, 1990

Page - 2 -

)
The additional time afforded by the renewal of the license is

!required, intgr alla, because of the significant increase in
volumes of contaminated soil identified since the last license
extension, the complexity of the characterization, and the
remediation activities confronting the licensee. In this regard, !) the enclosed application for license ren9wal contains a revised )
preliminary schedule for characterization and remediation of the
Harvard and Bert Avenue sites.

Because of these factors and the necessity for the licensee
to take a more active role in site remediation efforts, Chemetron

) has made project management changes to enhance the remediation
1efforts. These changes were described during a meeting with the '

NRC on August 16, 1990 and in a submittal entitled " Request for ;

Consent to the Transfer of Control Over License No. SUB-1357"-
dated August 31, 1990 (" Request for Consent"), and are reflected jin the attached NRC Form 2.

i

)
|On September 11, 1990, the NRC consented, subject to certain !provisions, to the acquisition of control over Chemetron-

Corporation by Sunbeam /Oster Company, Inc. as requested on August
31, 1990. Provision 4 of that consent requires the submission of
an application for renewal of License No. SUB-1357 on NRC Form 2

!) no later than October 1, 1990. This letter and.its attachmentsrespond to that provision of the NRC's consent to transfer. .!Provision 4 of the September 11,.1990 letter also required the isubmittal of a site decommissioning funding plan as part of the
|license renewal application in accordance with 10 C.F.R..

S40. 3 6 (c) (2) . Attachment 1, which is made a part of the license
) renewal request, responds to that portion of Provision 4 and 10

C.F.R. S4 0. 36 (c) (2) .

1Pursuant to 10 C.F.R. $170.31, enclosed is a check in the
amount of $600.00 for processing the renewal application.

) Sincerely,
l ,

,

%
Michael G. Lederman '

President
i Chemetron Corporation '

cc: Regional Administrator
Region III

l
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0 Cham 3 tron Corporation Lican2@ No. SUB-1357
Two Olivar Plaza (Ranswal)
.P.O. Box 456 ; October 1, 1990
Pittsburgh, PA 15230 Page 3.1

0..

SUPPLEMENTAL SHEET
'O RESPONSE TO ITEM 3 I

1

|
l

1. Facilities and grounds of McGean-Rohco, Inc., 2910 |
I

Harvard Avenue, Newburgh Heights, Ohio (see Exhibit 3-1). The 1

0
site map reflects that the NRC has released a portion of the

Harvard Avenue site for unrestricted use (see NRC letter dated
October 1, 1987).

O
2. Grounds of McGean-Rohco, Inc., Bert Avenue between 28th

and 29th Streets, Newburgh Heights, Ohio (see Exhibit 3-2).

O

3
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..

[ .8UPPLEMENTAL SHEET-
) ' RESPONSE TO ITEM:4

1. For management-related issues, the contact is James A.

Freeman (615/255-5510). ,

2. For technical-related issues, the contact is Dr. Barry

Koh (301/252-3180).
:

;

!

1
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). Chim3 tron Corporation Licanso No. SUB-1357;Two Oliver Plaza (Renewal)P.O. Box 456 October 1, 1990
Pittsburgh, PA 15230 Page 5.1

y

i
|

I

SUPPLEMENTAL SHEET !)' RESPONSE-TO ITEM 5 ]
-i

!The sole purpose of license renewal is to permit '

decommissioning and release of the authorized places of use in
i

accordance with remediation plans-to be developed and submitted
to the NRC.

i

1

l
'

|

|

i

l
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|

SUPPLEMENTAL SHEET
) RESPONSE TO ITEM 6 i

!

Under the renewed license, the licensee would continue to ,

possess' depleted Uranium-238 and natural decay products in the

form of depleted uranium oxide mixed with soils and rubble in .

-l

very low concentrations. The contamination resulted from the ;

,

processing of the depleted uranium into a chemical catalyst.

,

The existing license contains a possession limit of 2,000 kg

of depleted uranium. As part of the development of its site

remediation plans the licensee will characterize the existing

waste piles and conduct surface and subsurface investigation to

define levels and boundaries of contamination. Based upon a

1 preliminary through-put analysis, it appears that amount of
,

I depleted uranium may be as high as 5,000 kg. As part of the

license renewal and to account for uncertainties inherent in the
-

estimation process, Chemetron requests _that a 6,000 kg limit be

established under item 6.E. In any event, the licensee is

committed to remediation of the licensed sites in accordance with
the remediation plans being developed. !

i

!

)

.. . . .
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) Ch m3 tron Corporstion Lican33 No. SUB-1357Tw, Oliv3r1PlGz2 (Renewal)P.O. Box'456 October 1, 1990
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)-

SUPPLEMENTAL-SHEET) RESPONSE TO ITEM 7
i

The sole purpose of this license is to permit the

decommissioning and release of the sites on which cantamination
exists. To reach this'end, the licensee'is preparing

iremediation plans which will-be based on the results of studies !

of decommissioning alternatives and' disposal options.)
!

'i
The remediation techniques will be appropriate to deal with '

the type and levels of contamination revealed in the site
characterization studies. Based upon present knowledge, the most
likely techniques are: 3

J

1. Excavate, package, transport, and
) dispose - This method concists of

exhuming the contaminated soil and
disposing of it and already excavated

|

,

soils in a licensed landfill.
2. Process to isolate the contaminant and/or !

) the most highly contaminated materials -
In this case, mechanical or chemical I,

processes are used to significantly
reduce the amount of material that ,

irequires off-site disposal. '

'

)' 3. Investigation, design, and analysis -
Methods 1 and 2 are combined and the
amount of material to be removed, or
processed, or otherwise dispositioned is

!

>-

j

>

,
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O Ch2mitron Corporation Licanno No. SUB-1357
'

Two Olivsr-Plcza (R0n:Wal)
P.O. Box 456 October 1, 1990
.Pittsburgh, PA 15230 Page 7.1

O
i
,

determined by release limits established
3 from pathways and dose analyses.

4. Decontamination - Large contaminated
areas that are easily accessible are
dacontaminated with the traditional
techniques of wiping, washing, chipping,) etc.

The alternate remediation techniques will be evaluated-after

reviewing the characterization data presently being developed. A

) single technique or a combination will be selected to achieve the

objective of site release and license termination commensurate

with protection of the public health and safety, and of workers

) on the site, with cost effectiveness also a significant

consideration. The licensee's revised preliminary schedule <for

characterization and remediation.of.the Harvard and Bert Avenue

sites is enclosed as Exhibit 7-1.

.

The fina) methods for accomplishing remediation, including
_ operational and radiological safety considerations, will be

1discussed in the remediation pians. In the meantime, Chemetron - '

is continuing its program of waste pile characterization'and site

) characterization activities utilizing controls discussed in Items

8 and 9 below.

.|

!
|

i

,
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)7 Ch2mstron Corporation Licnnso No. SUB-1357
,Two Olivsr Plaza (Ranswal)
P.O. Box 456- October 1, 1990
Pittsburgh, PA 15230 Page 8.1

)

SUPPLEMENTAL SHEET
) RESPONSE TO ITEM 8 ,

Dames and Moore has been assigned the responsibility of Site

.

Manager for purposes of development and implementation of the
)

remediation plan and associ~ated activities. Dames and Moore is a

recognized leader in the cleanup of contaminated sites and brings

considerable experience to this project for the development and-
)-

implementation of the remediation plan. The Dames and Moore

individuals responsible for this project are John P. Englert and

James G. Cline. Their curricula vitae, which were originally
>

provided as Exhibits b-4 and b-5, respectively, of the-August 31,
,

1990 submittal are attached hereto as Exhibits 8-1 and 8-2,-

respectively. Day-to-day responsibility for site' management is

assigned to Theodore G. Adams, whose cirriculum vitae is provided
i

as Exhibit 8-3.

I Nuclear Energy Services ("NES"); remains responsible for site

i radiological-safety and support activities. The current.NES

employees responsible for radiological safety and support are

Francisco Trejo, Willium J. Manion, Leslie:" Paul" Terp and
1

Mitchell Callahan. The resumes of these individuals, all of

;

-

i.

- , , . - , .. - - - - .
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. Two Oliv0r.Plcz0 (Rantwal)
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Pittsburgh, PA 15230 Page 8.1- i
|

-
.

|
|

|
which had previously been provided, are attached hereto as '

)
'

Exhibits 8-4, 8-5, 8-6 and 8-7, respectively. Mitchell Callahan |

is' designated as the Radiation Safety Officer. The individuals'
r

~

,
resumes demonstrate that they have sufficient-training and

)-
experience to carry out~their essigned responsibilities r=lating.

to radiological safety. |
i
!

.

The training' program for individuals working in or

frequenting restricted areas is described in the NES Radiation'

Worker Handbook and Training Manual For Chemetron Corporation
1

attached as Exhibit 8-8. {
-

i

\

| 1
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) Chamstron Corporation Licsnoo No. SUB-1357
~

Two Oliv0r Plaza (Ranswal)
P.O. Box 456 October 1, 1990
Pittsburgh, PA 15230 Page 9.1

)

SUPPLEMENTAL SHEET
) RESPONSE TO ITEM 9

9.A and B. The facilities and equipment utilized during the

decommissioning effort are adequate to protect health and

minimize danger to life or property. The Harvard Avenue site has

a perimeter fence and locked gates. Access to the area is '

coordinated with McGean-Rohco, Inc., the owner of the site,

which has ongoing operations adjacent to the cleanup e ca. The

Dart Avenue site also has a perimeter fence and locked gates.

Chemetron has arranged for security services for off-shift

coverage. Diagrams showing the perimeter of the Harvard and Bert
,

Avenue sites are attached as Exhibits 3-1 and 3-2,.respectively.

NES has established a' program for the handling and control of
)

contaminated material. This program is described in the NES

Radiological Control Plan, attachef . r'ato'as Exhibit 9-1, and

assures that permissible personnel exposure limits will not be

exceeded in restricted areas and that the permissible levels of

radiation and radioactivity in effluents will not be exceeded in-

unrestricted areas. Operations involving the handling of
~

radioactive material are set forth in detailed procedures

maintained at the site.
-

?
'I

.-



) Ch:m3 tron Corporction Lic:nas ^'o. SUB-13 57
Two Oliv0r Plczo (R2ntw31)
P.O. Box 456 October 1, 1990
Pittsburgh, PA 15230 Page 9.1

)

The radiation detection and personnel monitoring equipment
)

utilized at the Harvard and Bert Avenue sites is described in the

NES Radiological Control Plan, which is attached as Exhibit 9-1..

Calibration is described in the Radiological Control Plan For

Chemetron Corporation the specific procedure referenced therein

(See Exhibit 9-1, Section 7). Personnel monitoring devices are

supplied and processed by Landauer, Inc.
)

9.C. No laboratory activities at the sites create situations

involving airborne radioactivity and, thus, this item is not

applicable.
)

,

)

b

>

)
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() Ch;c0 tron Corporation Lic;nsa No..SUB-1357-
Two Olivar Plaza (Ranswal)
P.O. Box 456 October 1, 1990
Pittsburgh, PA 15230 Page 11.1

:

O

;[SUPPLEMENTAL SHEET
() RESPONSE TO ITEM 11 |

The purpose of the license renewal is to permit !

decommissioning and release of the subject sites in accordance

O with remediation plans to be submitted to the NRC. Already, over

27,000 ft3 of waste have been shipped offsite for disposal at
>

licensed facility.

() One important element of the licensee's site decomissioning

effort is to characterize the existing waste piles and the-

remainder of the site including McGean Building 20. With such

O studies cort eted, as part of the decommissioning and disposal-l

option' evaluation, various offsite disposal options and-soi1=

processing methods will be studied. Other volume reduction #

|,0 techniques will also be explored. The costs and benefits of
t

volume reduction and offsite disposal'will be explored in- i

conjunction with an evaluation of-alternate site release

O criteria. Only after such steps have been completed will

Chemetron be in a' position to estimate the quantity of waste and

the-detailed procedures to be. employed for waste disposal and.

70 the remediation plans will be submitted to the NRC.

!O

.o

!

- - - . , _ _ - . . . - . _ , . . . .
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EXHIBIT 7-1

PRELIMINARY. SCHEDULE FOR
50 CHARACTERIZATION AND

REMEDIATION
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EXHIBIT 7-1
D

CHEMETRON CORPORATION
PRELIMINARY ECHEDULE FOR

CHARACTERIEATION AND REMEDIATION

D Site Characterization Plan (Phase I) 10/31/90
(includes Harvard Avenue and Bert Avenue
sites, Building 20 and waste piles)

Site Characterization Report (Phase I) 3/1/91
D Decommissioning Method Evaluation 3/1/91

Plan (Building 20)

Updated Decommissioning Funding Plan 3/29/92
Updated Project Schedule with Milestones 3/29/91

D to include the following:

Preliminary Pathway and Dose Analysiso

o Decommiosioning Method Evaluation -
Selecti on Report (Building 20)

>
o Remediation Plan Submission to NRC

(Building 20) with remediation to
commenco hoon NRC approval

Sito Characterization Plan Supplemento
) (Phase II)(llarvard and Bert Avenue Sites

and waste piles)

o Waste Processing Feasibility Study
(llarvard and Bert Avenue sites)

> o Site Characterization Report Supplement
(Phase II)

1

Revised Decommissioning Cost Estimates 3/29/92
Prepared

1

b

>

>



-_

) -2-

) Updated Project Schedule with Milestones 3/29/92*(including Building 20) to include the following
Final Pathway and Dose Analysiso

o Remediation Method Selection (Harvard Avenue)
)

o Remediation Plan Submitted to NRC
(Harvard Avenue) with remediation to
commence upon NRC approval

o Remediation Method Selection for Bert
i Avenue based upon experience obtained

during implementation of Harvard Avenue
remediation and previously conducted studies '

and analysis

o Remediation Plan submitted to NRC (Bert Avenue)
.) with remediation to commence upon NRC approval

i

l

i

|

Dates of activities may be accelerated based upon the results*
of studies undertaken,

,- -
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CURRICULUM VITAE OF JOHN P. ENGLERT
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Curriculum Vitae
)

JOHN P. C GLERT

TITLE: Sealor EnvircamentalConsultaat !

1EXPEAT15E: RsplatoryCompilanes
) Hasardous, Radioactise and Mised Waste Manageacas

EXPERIENCE: 12 Years I

i

As as Eavironmental Consultaat with Damm & Moore:

' o Provided management and technical oossalting earness to a soa8destial client involvcd
* ,

in a ~ waste cleas.ep protea of taalities formerly med for uraaies conversion, urniura,
plutonium and mind onide fuellabncauen and radioscuve matanals rensarsh and development. |
Services insiedad prodding cost saamates for vanoes aleas.ep aiternatives and pardcipahas a'

negor.intions regarding cliests responsibilides for cleas.up ana cost allosassoa preciples for me
poteauaily responsib6s partaa.

:

Prepared asw and revised operating proendures for sovvenmental compGames hazardous ando

radiomative wants - n of0 vent moananag and control, and sovvensme,stal restorauca
;,

| st Brookhoven NaticaafLthorntory. 1

: o Provided techmealsupport to National laborategfor revow of various
' '

envva=-tat *=We tsdpC.dtCLM -"~-" (RL. ., Li ei.an, nas C.marassensauesj
'

Plaan, Rt and F5 Reporta,etc.)

!
For Diammad Easty, perfveed a rev;ew of tb New W. a M Enviroamastal Quality R evwwe

{ g RA)g associated with permisdag the eenstrooties of a enganaranos p!aat
,

!

Conducted enviroansatal review of a airoonia oroesseing faality to support planned expansicae

and addition of a new process lina. Review m' aluded identa8 cation of environmental permitI

requirements and NYS SEQRA Eavironmental Aasmassas requiremsets,

Performed asseroes Enviroomsatal Due Diligenes rev6ees includino

savironmental -'a of commercial and indesanal proporties. g ptstiminary

ca=^==d eight boer haardous wasta operadoes trainias for Brookhaves Nadonal Laboratory.e

For Brookhaves Nadonallaboratory, estved as Taak Manager for modification of a RCRA Part*
5/NYS Part 373 Masardon Wants M Permit Appiimdos. Revisions ecluded
respondag to socians of lacomplete and incorporation of permitung opdons fer
sland wests and emplosive wasta opes opsa datoaapon unus,

Developed management plan to address requirements of RCRA and CERCLA for hazardouso

and eased weste treatment, and disposal. De prosrem for efficient !

preparatism of R Part 5.e "-- % CERCLA RWS for U.S. DOE, Wou Vallcy *

Demonstraties Project OWD6."

. Mama \

preparaties of at 8- g- Piannini s he the "/Dr t.:h,;ve;.alw g and er Q Right to.Kaow($ ARA T't'alif) t' tt mialiminnaialassta,,m

Prepared sharacternation plan to * and quesdfy mammation in 23 solidhamed wastee *

managesset units as part of overau site charemerisation plan for the WVDP.

.

t
,

_ _ _ . . _ - . . . _ . . _ . . . _ . . _ _ . . _ _ _ . . . . _ _ . . _ _ , , , _ m._.._ .-...._..__,,_.__.__.,,_._..-.m. ,._,.___.-v.
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P i

|

} John P. Eaglert
'

Page2

l

Prepared NE3 HAPS permit applications to construct and operate sourcas of buardecs and
.

.

rad 4cactive air pollutasu for two DOE facuides in New York State. Maintained 1:sison wahi

regulatory agencias to sapedits the review and apprcW of permits censistent wth the c'ientsneeds.

; e
Prepared State Pollution Discharge Elisalsation System (SPDES) applications and neptisted>

rait conditions for modiSc9 tion of sadustrial and radioacuvt wastewater treatment tseilities| t the WVDF. 1

.

Prepared Spill Prevention Control and Countermeasures Plans for petroleum, baurdens acd
e

radioecdvs substance storage facilities at the WVDP. !

Prepared closure plans for a construction and demolitica debris landfill unit at the WVDP.
.

. ,

Closure plan was prepared in accordanes with 6 NYCRR 360.
;

Steved as environmental assessment engineer on Emergency Operations Center staff at the
e

W Y D P.
t

Developed sampling plans for low. level radioactive waste burial trenches nat surface
.

iimpouadments at the WVDP. ,

4

; e Manageddesi
ha: for *p'N; aimuspastic casperson is complet terraim.and implemestation of metearelesiaal soakariee **rwwk Vte d te drukp J.:.

.

.

.

Managed planning ned Implemestation of severallatge su!e ger%b!ge' fi;id aves::s i. .
-, ,

around radioecch weste disposal unita. a

Prepared Safeo

reptuenssi Amanyals Reports for maissemanos and deoostamiestlos of a nuclear fuel:
dama=en=ng bulk storage of high does rate tsdioasuve materiala; size reductica and

'

madaa

low level wastaa. low level and trassuranic wastes; and storage and supercompaction of
,

Performed surfeos water hydrology, water quality and ecology studies for the Westerri New York
*

Nuclear Services Center,

Aasistad la preparation of NEPA cavironmental s' pam analyssa and lategration with
e

requireases for NY5 SEORA requiremeses. SpenGe docussents laciude programmatic EIS
tion of numero,es NY5 SEORA Eaviroamastal Assessment Firms.for the WVDP esvironmentalevaluanos of onment stabilization oflow levslwaste and prepara-

t '

)

As na Eavironesental Scientist with NLO, fac.:

Performed environmental monitoring around low level radioacche waste storage facilit:es.
o

Managed geob) instalfation of m# logical investigram at a low lew! radioactive waste sits, ' cluding drillie3,
e

s
onuoring wells, samisung, compdation of gsotechnical and radiological data.

;

Managed health physica, r adiolopcal control programs at remedial action sites.
e

;

r. valuated rados monitoring and rados suppression techniques for uranium mill ea It*
e

.

. . - _ . . . - . - - . - . - . _ . . - - - - -
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1
l

|

h John P.Enelsat
Pass 3 j:

'

4

As a Reseatch Assistaat for $UNY Bufalo:
b Performed Geld sampling, water c.hemistry and sedimaar u alysis of severallakes in western Newe

Ywk
;

i
i

ACADEMIC
BACKOROUND:

M.S.EnvirocmeatalScience,SWY Bdalo 1990
8.A. Biolog, SWY Bdata,197/ ;

PROFESSIONAL
AFTitlATIONS:

[ Health Physics Society ~,

lastitute of Hazardous Materials Management
;

COMMITTEES:
Mined Waste Management Commities for U.S. Department of Emery. Revaadial Aetion Programs

TR.aLNIFG AND
CERTIFICATION!:

CertiAed Hasardous Materials Manager
Hasardous Waste Operations (40 Hour OSHA Traiming)
Public Communientions
Media Communenoons for Eadreamental Managers

b
.

PUBL! CATIONS:

En6 ert, J. P., *Eavircemental Liabilicios Associated with Proparty Transfer la the United States',lavited pa per1
,

pressated to Quebec lasurapes sad Risk Management Association. Montreal Canada, March 8,1790
'

) Eaglert, J. P, 'Environamtal Compinases lasses Associated with Decontamination and Decommasioning
Projessa,' Isvised paper presented at the ASTM Conferesca. Lat Vegen, Nevada, January 21,1990.

Englert, J. P 'Mland Wests issues at the West Valley Demonaration Project ' f avited paper prenanted at
| i

MAETECH International Meeting, Clasiaand, Ohio, September 12.1999,

Eagleft, J. P. C. J. Roberts and T. E. Smentast. ' Strategy for Manageocat of Mined Wastes at the Wastul A = ~ ' af (f ahh*'ina sad KaHAftsmeina af i

Vgggy DgaggyStion Project.' M 8"d'*-- ~ IMazardana and Radianerne Wanta ASTM STP 1033, pp 317 329.1989.
|

Englert. J. P. and J. M. Peterson, 'Eximation of Residual Radioactivity within a shutdows Puel|
Reptossasing Plaat.' Proceeding of Spectrum '86 ANS ?opM Meeting, September 198d.

|
'

b :

:

|

|

.~. _ . _ _ . . . _ _ _ _ _ . . . _ _ _ . _ _ _ _ _ _ . . . . . _ _ ,, _ _ , , ,. ._,. .._,_ _ ...-,___ _ . . . , , _ , , . . . . , . _ . _ . . _ . . , _ . _ _ .
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1-

!

John F.Easiert
'

) Page 4
,

Eng!crt. J. P., E. D. Picam. T. G. Adams and D. P.%"dcos. 'Envvoamental Monitoring Prograra lateraction ,

Between the Wee Valley Demonstrauca Preject and New York State Agtacies.' Proceediap of the i

!th Amaual DOE Envirearnestal Pretection talormados Meeting, A;buquerque, NM, November
) 6 16, 1964.

Englert. J. P. and K. M. Stewart. ' Natural short-Circuiting of IJw to Outflow throush Silver Lake. New '

York.* Water Resoutcas Rassarch 19:529 537, Aprd 1983.

,

6so

)

,

)

? .

)

.
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| CURRICULUM VITAE OF JAMES G. CLINE
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| Curriculum Vitae
L
.O
! JAMER G. Ct.INE
i

!
I TITLE Man 4@ng P4fther

|O EXPERTISC RacescWye Weste Maesgement
State ane Peoeral Waste P hey Ce solopments

'

EXPERIENCE 27 Years

Planning, policy, environmental, an0 econent analysis of taolities tnd' *

systems invoMeg nuclear waste managemem, energy techneterjes.
O anc resource one erergy recovery.-

| Momeer of tne U.S. Nuclear Regulatory Commesion't advisory panel*

on the coveleoment of more officem regulatory processes,
,

i

Leae ConsuRant on tne now.evet rasoasuve weste esposal studes ter*

:O
vanous compact comrmssions one states,inclueng the Southeast
interstate Lawreven maeosetive waste Management Compacti

i Cornmsson, tne Temas Low 4evel Raeleaseve Waste management
Compact Commssen ane tne Commonweash of Virgna. .

j Lead Consultant on Cames & Moore's ongoint safety and*

j ermrenmemai analysis for tne West Vailey Demorw6tenien Frejed.-

'O
Energy Consuaart to New Yom's Legislative Commissen o9 Fr'ergy+

Systems ano author of the report to tne commissiv. ermittee 'Ari
overv6ew of the New Yom State $nergy Picture *,

Consultant te New Yom's Lepstative ComrWssion on Science and*

TecMoogy sne author of several puoleshes repons to the Commsoon
O in:iveing status of ine oeveiopment of tne Naborial Nuclear Waste

Policy *,

Parbcipation in behall of the New Yom legislature in tne wom Of the*

Nuclear Energy Committee of the Natenal Council of State
Legislatures wun pancular focu on eisposal of Ngh ans low-level !

O reensche wames ano taanty siting. j
]

Censusart to a natenal consoftium of 16 e'octnc utilities on nat4nal i*

nuseat waste rnanagement policy, j

Citairman ane Chiet Executive officer. New Yo* State Energy )*

Research and Deveepment Authertty (19701975): The Autnonty's. l

O swetects inciuses tne ownersnio of sne westem New Yom Nuc60er
!

Servce Center, site of toe NPS reprocetent foollies ane New Yo4's i
low level racesctive weste management facihty: appointee ey tne ;

iGovemot to New Yom's Atome Energy Council, the esecutive boey ,
which ceoreestes state pohcy ans ateney actmties responseimies,
anc waste managemem: viremeo New voin voviam * ca=:t ,

- 3::: gnat:en e e.,:ctete sites w!en spoost emonseis en systemaucg afialysts of a Dread range of socio economic arte envitortmertal
i

.

O
-

_ . ~ . _ . . . - - - . . , - __- _____.____m_-____ .- . _ -__- ...-.-_ m. .. ____--_m.-
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;

JAMES 0. CLINE

)
consieerations ano ceveiosment of proco.tive onwmnmentai emus

1 and commuMy involvetrent: Cevelopea pograms for the masraenance
! of a elslogue witn concemee groups and mesviduale: The foregoing"

functions inctuces senior executive responsibility for dealing
succestrully vein tr.e press see puolic on seneuve matters et Ngn and
low level reciesetve waste management actwtsee actually uncerway in
the state with strong s:ste involvement.

i Served in positices of increasing responsibility as the Authenty's
Pnnespel Nuclear Engneer. Tecnnical Directer. Program Manatef. an8
General Manager. 1942 1970.

)
Protect Engneer. U.S. Atome Energy Commission. 1968 1983.*

ACADEMIC
WACKQROUNO 5.5.. Electncal Engineenng. Marcusse Universey

M.S., Nugear Engineenng. New Yom UrtivertNy
l.'.S.A. Business Pol.cy. Columois Ureversty

*

PROPE S S10N A L
AFFILIATIONS Fellow. New York Acacemy of Science

Memcer. New Yom State Energy Research and Development Authority
(1949 1977) . ,

memoor. Atomic inoustnal Porum: perscipates an tne wom of the puolic i

) understansing program p9es.197t}.
Momm, Mensselaer Peytechnic Institute. Advisory Ceuf41 on
tioucation in Nuclear tr@neenng (19421978).

I P U B LIC ATIO NS Co authored the wisely sistributed booklet " Nuclear Power Waste
'

Management",

h
4

>
,

t

|
|

.

-

:

i

'

(R) 8.07 -
1

i

.

:
i

.

.._. .

'*** END OF DOCUMENT ***
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| Curriculum Vitae
_ _

i

|!o mEmmE a Anrus
|

'

TITLE SeniorEnvinamemal Salemist i

EXPERTISE Radiation and Enyhonmemal Protecdon !
.

'

o asasManasunes
n===tnadon and n=a==% ;

'

i

} EXPERIENCE 10 Years

Served as listoon a between the New Yo* State IJ,,Wi *

.'O
Si comuniasion one of the comules idendRed as candidats she r
for W Disposal faculty. Pmvided technical and programmado :

1 interfeos between 31 Commission, omoals, technical !'
! consukants and general . Developed and Quality
1 Assmenos Pmgram air and method seisodan

i serDoE west Yaney Demonansion (WVDP)..

Prov
sal and - bth h

-

- -s administradon amas ofO aEl
--

tion of new facilldes !environment, saftt
consmusend erwies virthondon .LLW tasunent esciuty
LLW stormps fhollity) A decontanke, __ _ _ -8Montrag of main,

! pecessingplant.
,

! Oversigin of the development and operation of the main ant and [*

O diviale===*a 11einwowries at the WVW. Estabushed Quali Contml
Program Abrthesslaboratories.

!

Managed the preparadon of environmental review docuenents '
.

1 (environment assessness & imp ~ ost statements) and coordinased the '

preparadon and aview of safet analysis repons. Managed the
propansion of the Ela lbrsitecO

| Oversight of WVDP D&D mdons of main plant and associated i
*

inculties, included rummeMiernedladen
i

o wasteprevioual ofin smunds.

Coordinated & reviewed contrecer 1). Assisted
.

g in Mi- z-"of QA requiresnents Level aste Produosts.
Initiated development of QA program k WVDPpeqject ofBos. ',

+ Served as lead WYDP Interfans with various Andsral and stats
! (EPA, NRC. DOT OSHA, NYSDEC, NYSDOH, NYS , as

^|| well as Nadonal LaIsoratories, omolais and concemed privats'

groups on ES&HMA,Waas & D&D masers. .) ,

Weste Management et for DOE Od ,Illinals.' e
,

Served as the and matic the amas of
D&D and hasardous andent *-raisals of contr yt. Conductedvs w aste
Waste.. 4 tor .guitics is !&dit -

=M assoc 6ated with wenn management & Da
i -
I ootential
j operations and evatuses regulatory complianos.

,
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THEODORE 0. ADAMS
,

il

'lorved as D05 Project Manager br D&D of New Brunswick
abotasory, New Brunswick, N.J.; BNL Olovebox facility; & 2ero

e

Oradient synchsten a ANL.)
Health Promoden spesialist for DOB Cticago. Served as technical '

p"ectatist la the areas of environmental protection industrial
*

f '- ' Hashh & Sassey and HealtiPhysics. Conducted

..ilha ap;:@r-
review c:

Environmental Acessemenu and,etedindevelopment &s of Dos ennusomm. Paniet-Enviromnental Impact ,

'

Statenema.J
.

ACADEMIC B.S., 36 , University of Pittsburgh 1975 Miner: Chemistry
M.S., Phyeles.Purdue University 1978

.

Ph.D., Envirorunental Aestument. Purdue University completed allBACKOROUND ,

couros work.

Vadeus p"messalonal coumes in DOB PrWest Management. Fublic) - "-_ ?"aTraining,MananFaces OperationalReadiness. MORT
KRitAssessment.

PROFESSIONAL HoekhPhyslos Socimy

Ar(ILIATION 5:p.t. .t ;

environmenet monhadas a West Yk' o'sM41:.ater o anlams and
-

t*, 4 poses an truss menis m oio i
PUBLIC.'.710Ns Project.
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Francisco Trejo, Director,.

O
Special Qualifications

Thirteen years of professional experience in environmental, mechanical, i

electrical, radiologl< al and nuclear engineering, including seven years of
Involvement in project management at different research institutions,

O government laboratorles and nuclear reactor facilities. Six years of experience *

In the areas of waste management, volume reduction and disposal. '

Education

Eng. Sc. D. Candidate, Nuctor Science & Engr., Columbia Ur lversity, NY
O M.S. Nuclear Science & Engr, Columbia University, NY

P.E., Mechanical & Electrical Engr, Veracruz University, Mexico L

B.S., Mechanical & Electrical Engr, Veracruz University, Mexico

Professional Experience

rO 1984 - NUCLEAR ENERGY SERVICES
Present Danbury, CT

Director

Responsible for the management and supervision of PS' field projects, ;
O including radwaste characterization (10CFR61), packaging and

disposal activities. Cognizant individual for the use of WMS' By-
Product Material (NRC) License.

To date, responsible for the following projects:

O Decon and clean-up of a source encapsulation facility.*

Technical assessment and evaluation of a vitrification based,*

radwaste solidification technology.

Request / application to the NRC of a By-Production Materials*

License. (Obtained mid '85.)

Volume reduction, packaging and waste characterization of-

" Hot Sections" from LPRM/ Vermont Yankee Power Station.

Volume reduction, packaging, waste characterization and*

disposal of 14 spent fuel racks / Trojan Nuclear Power Plant.

Radiological survey, characterization and decon of a catalyst*

plant.
1

De-activation of two laboratories at the Kno!!s Atomic Power
-

Laboratory (KAPL).

De-activation, removal and restoration of a radioactive* '

materials waste pit at the Knolls Atomic Power Laboratory >

(KAPL).

- - _- - _ _ _ . . -
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Francisco Trejo (Con't)

1980-1984 ANEFCO, INC.
Ridgefield, CT

, Manager of Nuclear Projects

Responsible for all management activities for the following nuclear
projects.

Removal / Renovation of the OFF/ Gas and Cell Ventilation
*

D System for Oak Ridge National Laboratory. Responsible for
generating contract speelfications for removal,
decontamination and disposal of the old system and installation
of the new system.

Removal, dewatering and disposal of 10,000 gallons of liquid*

, radwaste and sludges for the Shippingport Nuclear Station.

Removal and disposal of control rods from Dresden Nuclear*

Station under subcontract with G.E.

Removal and disposal of the SIG Reactor Pressure Vessel and*

, Shield Tank for the Knolls Atomic Power Laboratory.

Responsibilities included technical and manpower management
functions. Part of the scope of supply included the design,
construction and operation of a Sodium Reaction System.

I
1978-1980 COLUMBIA UNIVERSITY

Chemical Engr. Dept.
New York, NY

Operations Manager, Fossil Fuel Laboratory
I Responsible for the design, construction and operation of a slagging

gasifier, where blemass and toxic wastes were processed. Managed
the installation and operation of extensive peripheral and support
systems.

1976-1978 COLUMBIA UNIVERSITYI
Nuclear Engr. Dept.
New York, NY

Research Supervisor, Liquid Metals Laboratory
Responsible for the management and supervision of a varlety of DOE

g contracts dealing with liquid metal technology R&D for the Liquid
Metal Fast Breeder Reactor Program.

>
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Francisco Trejo (Con't)

1972-1973 ATOMIC ENERGY COMMISSION OF MEXICO
Mexico City, Mexico

Staff Engineer, Foreign Technology and Licensing Dept.

Responsible for the development of Ilquid metals technology in
Mexico, including cooruination of activities between the U.S. AEC
(now DOE) and the Mexican AEC.

D P,rofessional Affiliations

Full member of the ANS*

Publications
D

"Modeling of Cavitat on in Sodlum Flow by Water Flow Tests in
-

Prototypical LMFBR Components," Tech Memo ANL-CT-76-27 (1976).

"An Experimental it.vestigation of Cavitation inception in a flowing Sodium
-

D Environment," Partial Report for ANL-CT (1978).

"The Simplex Coal and Blomass Gasification Process Report," Technical
-

Report to DOE (1979).
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W. J. Manion - President, NES Inc.

O Special Qualifications

Technical Management and Direction; Ouality Assurance Plant Engineering
Reactor Safety Analysis; Reactor Plant Operations; Reactor Plant Testing;
Facility Decommissioning; Professional Engineer.

J Member of USCEA Committee on Quality Assurance. Member of ANS Power
Division Program Committee and ANS Research and Test Reactor Decommis-
sioning Committee. Member of the Board of Trustees of the Bridgeport
Engineering institute.

Education

B.M.E., Massachusetts Institute of Technology,1952

M.S. program in Engineering Management at Rensselaer Polytechnic Institute,
.

Newark College of Engineering and University of Connecticut.

) Mr. Manion has recently authored state-of-the-art . reports for the Nuclear Energy
Agency of the common market nations covering decontamination technology and
remote cutting techniques, and is currently editor of the decontamination and
decommissioning volume for the Oak Ridge waste management series covering all fuel
cycle facilities. In addition, he has coauthored a decommissioning handbook for the

) United States Department of Energy and functioned as Project Manager for the
engineering development of the Shippingport Reactor dismantling program.*

Mr. Manlon has developed conceptual decommissioning plans and associated cost
estimates for numerous large light water reactor plants in support of utility licensing
actions and rate cases and provided testimony to the appropriate hearing boards and
has consulted to the U.S. Nuclear Regulatory Commission in the area of) decommissioning.

Mr. Manlon has served as Project Manager for the Atomic IndustrialIbrum sponsored
decommissioning study of 1100 MWe bolling water, pressurized water and high
temperature gas cooled reactors.* * This study was the first comprehensive work that
addressed the technical feasibility of large reactor decommissioning and estimated the
costs for accomplishment of these programs.

In his previous capacity as General Manager, Gulf United Services Division of Gulf
United Nuclear Fuels Corporation, he was Project Manager for the support service
contract with the U.S. Atomic Energy Commission, through which engineering support

I
was provided to the AEC-owned BONUS, Elk River and Lacrosse reactors. In his
capacity as Project Manager, Mr. Manlon participated in the technical and economic
analysis that led to the decisions to decommission the BONUS and Elk River reactors.
Mr. Manion was responsible for all planning and engineering for both decommissioning
efforts.-

I Manlon, W.J. et al, " Decommissioning Handbock," DOE /EY/10128-1 (November,
*

1980).

Manlon, W.J. et al, "An Engineering Evaluation of Nuclear Power Rt.ctor**

Decommissioning Alternatives," AIF/NESP-009 (November,1976).

D
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W. 3. Manlon (Cont'dj

D
Mr. Manlon was responsible for the preparation of the BONUS Decommiss!nning Plan
(WRA-B-69-1, Volumes 1 and ID, possession-only technical specifications, activity
specificationa, detalled procedures, final site survey, and final report (WRA-B-70-500,
dated September 1,1970). In addition, Mr. Manlon was responsible for providing on-
site technical supervision of all decommissioning activities from initial decontamina-

S tion through the final radiation survey, and for the preparation and presentation of all
licensing actions.

Mr. Manlon prepared the Elk River Reactor (ERR) Decommissioning Study (UNC-SS-
471), which provided the basis for selection of the decommissioning method for ERR.
He was also responsible for preparation of the Dismantlement Plan (UNC-SS-836) and

1h subsequently responsible for the development of all decommissioning activity
specifications, detailed procedures, overall scheduling (by PERT), cost estimating and
monitoring, and technical audit of the program as it was accomplished. Upon
completion of participation in the ERR decorr.missioning, Mr. Manlon was requested by
the USAEC-RDT to prepare a decommissioning study work plan covering
decommissioning alternatives for 500 MWe and 1100 MWe reactors of several types.5

D
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11ELag
i F9 LIP " PAUL" TERP - Site Suoervisor

g EDUCATION

1973 - Attended Lincoln High School, Maniscwnc. WI

1973 - Received G.E.D. General High School Equivalency from Downey Adult High School

g 1984 - Present: Attended Lakeshore Technical Coliege, Cleveland, WI Classes completed
Radiation Protection Program:

Introduction to Nuclear Systems
introduction to Nuclear Technology
Radiation Biology
Radiation Physics

D Radiation Protection
Radiological Emergencies
Radioactive Matenals Disposal & Management
Radiation Shielding
Chemistry
Sociology

> Psychology
Communication Skills 1 (English)
Speed Reading
Principles of Management Supervision
Economics
Radiation Monitoring

EXPERIENCE

4/89 to Present NUCLEAR ENERGY SERVICES (NES)
McGean-Rohco Chemical Plant

>
i

Site S=rvier - Responsible for all site health and safety during clean-up
of all radioactive materials. In charge of training and dosimetry. Also was
broker in charge of all shipments of radioactive material to Bamwell, SC.
Responsible for all health physics duties.

> 4/89 NUCLEAR ENERGY SERVICCS (NES)
Point Beach Nuclear Plant

Irul Technician - Responsible for supervising contract health physics
senior and junior technicians. Performing health physics coverage for all

, contractor work during U-l outage.

2/89 to 4/89 NUCLEAR ENERGY SERVICES (NES)
Kewaunee Nuclear Power Plant

Senior He9th Phvrier Technician ftcsponsib! fer health physic: coversge
p of all generator work during outage: S/G Eddy Ctrrent, tube plugging, tube

sleeving, sludge lancing, nozzle dam installation and removal and all other
H.P. duties.

-1-
>
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H E La i
1 MLIE " PAUL" TERP - Continued

D
12/88 NUCLEAR ENERGY SERVICES (NES)

B.P/Sohio Chemical's U238 Catalyst Plant

Lead Technician - Supervised decontamination of components formerly
contaminated with U238 (unrestricted release).

,

9/88 to 12/88 NUCLEAR ENERGY SERVICES (NES)
Point Beach Nuclear Plant

1nd Technician - Responsible for supervising contract health physics
D seni r and junior technicians. Performing health sics coverage for all

contractor work in containment during U-2 outage, k performed during -
outage: S/G Eddy Current, tube plugging, tube sleeving, tube plug weld
repair, sludge lancing, nozzle dam installation and removal, insulation
removal anc, replacement, ISI (UT, R VT) and all other H.P. duties.

9/88 NUCLEAR ENERGY SERVICES (NES)D
Byron Nuclear Power Plant (P.S.E.S.I.)

Senior Hnith Physics Technician - Duties included H.P. coverage of
contractors inside containment. Mostly snuhber rernoval and installation,
all other H.P. duties.

p
12/87 to 7/88 DIVEltS[F!ED NUCLEAR INC,

B.P/Sohio Chemical's U238 Catalyst Plant

Sr. Health Physics Technician 12nd Tech.. Site Coordinntnr - Coordinated
and performed H.P. Coverage of decontamination and decommissioning ip activities including unrestricted release surveys and documentation of
buildings and components formerly contaminated with U23S. As Lead
Tech. provided direction for 3 decon. Crcws and also advised r,n methods of
decontamination. Performed as Lab Tech. operating multi-channel
analyzer, using Na-1 crystal detector. Lab analysis on soil, sand, building
materials, and waste water. As Site Coordinator was directly responsible forp 40-50 personnel.

3/87 to 11/87 NUMANCO, INC.
Point Beach Nuclear Power Plant

D Seninr Health Physics Technician - Provided Health Physics coverage
including steam generator sludge lancing, decontamination of area,
equipment and personnel, count room operation, shielding installation
removal and survey, routine radiation, contamination and airborne surveys,
core barrel uoflow conversion modification IST UT. VT. F radintrranhy.'

removal and replacement of insulation,10 year vessel ISI and Turbine liall
D coverage. Coverage for all contractor work in the auxiliary building,

radwaste processing, radioactive material shipment, auxiliary
decontamination. Upgraded to Senior Health Physics Technician,
September,1987.

~
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IJSLIF " PAUL" TERP - Continued

) 9/87 to 11/87 NUMANCO INC.
Point Beach Nuclear Power Plant

Senior Henhh Physics Technician - Trained and ;; ave oral exams for job
performance measure sign off's. Including the foi owing job performance) measures:

" Dose Limits"
" Dosimetry"
" Dosimetry irregularities"

) " Posting and Contamination Control Regi.irements"
" Portable durvey Instruments"
" Radiation Survey Methods"
" Counting Equipment"

" Radiation and Contamination Surveys"

) " Air Sampling Equipment"
" Air Sampling Surveys"
" Air Sample Evaluation and Documentation"
" Respiratory Protection"
" Direct MP Cover::;;;"
" Shielding"

)
"Aru and Equipment Decontamin:,ua."
" Personnel Decontamination"
" Radiography"
" Alarm Response"

" Radiation Work Permits"
)

1/87 to 3/87
DIVERSIFIED NUCLEAR INC.
Roben E. Ginna Nuclear Power Plant

Junior Henhh Physics Technician - Duties included providing Health)
Physics coverage for steam generator sludge lancin
plugging. Decontamination of area, equip nent &g, eddy current, tubepersonnel. Routine
radiation, contamination and airborne surveys.

9/86 to 1/87 NUMANCO, INC.
)- Point Beach Nuclear Power Plant

Junior Hemhh Physics Technician - Provided Health Physics coverage
including steam generatnr. eMy curant, tube pluggir.i,, . Judge lansing,
decontaminated area, equipment, personnel ennating eq"iament opention,
core barret uptiow conversion- modification, insuIation removal,)
replacement, steam generator nozzle dam installation / removal, and routine
radiation, contamination, and airborne survey.

-3-
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MITCHELL A. CALL AHAN
O

E DUC ATION

1939: M.S., Radiological Sciences and Protection, University of Lowell, Lowe!!,,

MA
1935:

O B.S., Radiological Health Engineering, Text A&M University, College
Station, Tx

1973: Nuclear Power Plant Operator Training, Naval Prototype Training Unit. !
Idaho Falls, ID

1977: Naval Nuclear Power School, Naval Training Command, Orlando, FL

EXPERIENCE SUMMARY

Qualified y over ten years of administrative and operational Health Physics
experience, including extensive experience in:

Licensing
Approved by Region !!! of the U.S. Nuclear Regulatory Commission to

-

O evaluate the conduct of Radiation Safety programs for compliance with
regulatory licenses.
Prepared and submitted a license application to Region i of the U.S.-

Environmental Protection Agency for a RCRA Permit.
Conductad invaatigations und wrote responses to r.rnergency

-

Adjudication Orders issued by the Ohio Department of Health.
.O

Frocedor: Review and Development
Reviewed operations! Health Physics procedures for ademacy and-

accuracy.
, Wrote and revised operational procedures.

O Radiological Surveys
Performed and documented all types of radiolog.c., surveys.

-

teatuated radiological survey results .o determine the extent of
-

regstatory compliance.

ALARA and S:esure Co' . col
O ImplL nented appropriate dosimetric techniques for personnel

-

monitoring.
Designed, built, and evaluated radiation shielding.

-

Conducted radiation safety seminars.-

Perfurmed and evaluated man-rem studies.
-

.O Waste Management
Supervised the preparation and shipment of radioactive waste.-

Wrote and implemented computer programs to inventory radwaste.
-

Designed a waste monitor to evaluate the curie content of aggregata
-

'

waste materlat.
Ocais .ed and supm vised tne construction of volume reauction tactlities.c

O Implemented volume reduction technologies.
-

Served on a state legislative committee to draf t radioactive waste-

legislation.

.
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\itTCHELL A. CALLAHAN (Continued) !

l

E \t PLO YMENT
I

10/39 to Present NUCLEAR ENERGY SERVICES, Inc.
;

Senior Radiological Controls Engineer
|

1/33 to 10/39 YALE UNIVERISTY) Manager Radioactive Waste Program
.,

3/37 to l/33 BARTLETT NUCLEAR INC.
Senior Health Physics Technician

12/35 to 9/36 BARTLETT NUCLEAR I."C. and) COMBUSTION ENGINEERING, INC.
Senior Health Physics Technician

,.

12/32 to 12/35 TEXAS A&M UNIVERSITY
Health Physics Technician

) 3/76 to 3/32 UNITED STATES NAVY
Radiochemistry and Health Physics Supervisor

PROFESSIONAL AFFILIATION

) Hea% ) Physics Society

|
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1. INTRODUCTION

This manual is intended to convey the minimum necessary informatic'i needed by
personnel who work or intend to wo, with radioactive materials. This 10cludes all i

NES personnel performing radiological work.

The manual presents the basic de!;nitions, terms, and responsibilities which are
: Inherent in radiation work. It is intended to be used both by the novice and as a
refresher for veteran radiation workers.

|

2. REFERENCES

1. Kaplan, " Nuclear Physics"; Addison-Wesley, Mass,1962.

2.. Fitzgerald, et.al., " Mathematical Theory of Radiation Dosimetry"; Gordon &
Breach, New York,1967.

.

3. Miner (ed), "lonizing Radiation and the Cell"; New York Academy of Sciences.

4 Title 10, Code of Federal Regulations, Part 19 "Noticer, instructions, and
Reports to Workers; Inspections".

5. Title 10, Code of Federal Regulations, Part 20, " Standards for Protection
Against Radiation".

6. Title 29, Code of Federal Regulations, Chapter XX, " Occupational Safety and
Health Administration, Dept. of Labor", Part 1910.

.--
FOAM eNES 206 2/80
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3. A SHORT COURSE IN NUCLEAR PHYSICS

An elementary knowledge of the nature of matter and radiation will aid in the
understanding of where radiation comes from and how to control it. It has of ten been

observed that certain basic misconceptions lead to incorrect application ofy
instruments, data, or risk assessment.

While details of atomic structure and elementary particle physics'are not required

) here, a basic idea of the structure of the atom limited to our needs shall be presented.
The atom consists of a small nucleus within a larger cloud of electrons. Electrons are

{negatively charged particles of small mass. The nucleus is composed of protons !

(positively charged) and neutrons (no charge) whose masses are close to each other, but

) are approximately 1800 times more massive than an electron.
:

Atums can be presented by the following shorthand.

92U235 Uranium=

92 protem ~

235-92=143 neutrons

235 units of total weight

(electron weight is insignificant)

The same chemical element can have several isotopes, which vary only in the
number of neutrons,

l

U233
ex: U235 -} All uranium, with 92 protons, but they have 141,

U238 143 and 146 neutrons each.
)-

Some isotopes are naturally unstable and become more stable (de:ay) by emitting -
radiation. Other isotopes can be made to be unstable and also decay by emission
of radiation.

i

FOAM eNES 206 2/90
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,_ The types of decay radiation to be considered are:
.

beta negatively charged, with a mass of an electron-

alphe positively charged, a package composed of 2 protons and 2-

neutronsp
J

electromagnetic radiation of no charge or appreciable -gamma -

mass

no charge, essentially an escaping particle from a nucleusneutron -

, which has too many to be stable

Af ter an isotope emits radiation of these types it is more stable, it may emit any
combination of the above radiations, and may do so simultaneously or in a series. The -

, resulting atom still may be relatively unstable and perform further decay. - This leads .
_

to the formation of a series of " daughters" which ultimately lead to a stable (non-
radioactive) isotope.

Each isotope decays at a constant rate. The time it takes for 1/2 of the original,

substance to decay into another substance is called its half-life. The radiation emitted

during this decay is always the same both by type and energy for a given isotope. _ This
combination of data ls used to measure and guard against the radiation emitted in this- '

process. 1
'

If radioactive material is inhaled, swallowed, or otherwise ingested, it- will have a
specific biological half-life. That is, a period of time af ter which the body. has

, excreted one half of the original amount. The effective biological half-life can be

represented as a combination of radioactive and biological reduction in the quantity of
|Internally deposited material as follows:
4

.l

T 1/2 eff* * (BIO T 1/2)(RAD. T 1/2)
(BIO T 1/2) + (RAD. T 1/2) '

-1

Where
p

T 1/2 eff. = effective half-life of a radioactive substance in the body
.

Bio T 1/2 = biological half-!!fe of the substance '

RAD T 1/2 = radioactive half-life of the substance

> Fose,t eNES 206 2/80
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4. DEFINI 10NS

'|

Activity The number of nuclear trans!ormations (disintegrations)
occarring in a given quantity of material per unit time. (See

) Curie)
i

Alpha Particle A charged particle emitted from the nucleus of an atom having
a mass and a charge equal in magnitude to a helium nucleus;

) 1.e., two protons and two neutrons. (Symboha ) !

Analyzer, Pulse An electronic circuit which sorts and records pulses according
Height Multi-channel to helght (also known as an MCA).

)
'

A tom The smallest unit of an element that retains the- chemical
properties of that eleinent.

Beta Particle Charged particle emitted from the nucleus of an atom, with the I

mass and charge equal in magnitude to that of' the electron.
:

(Symboh 8 )
|

,

Calibration Determination of variation from standard, or accuracy, of a
f measuring instrument needed to ascertain necessary correction

factors.

Chamber, An instrument designed to measure a quantity of ionizing
lonization radiation in terms of the charge of electricity associated with

lons produced within a defined volume.

Contamination, Deposition of radioactive material in any place where it is not
Radioactive desired, particularly where its presence may be harmful. This

may interfere with an experiment or a procedure or be a source
of biological hazard to personnel.

Controlled Area Only applies to controlled surface contamination areas, to an
area which contains one or more controlled surface

FORM a NES 206 2/90
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j contamination area (s), or an area which is estab!!shed as a ;
,

[ Special Area per Reference 8.

.

Count (Radiation The external Indication of a device designed to enumerate

Measurement) ionizing events. It may refer to a single detected event or to
the total number registered in a given period of time. The term

is of ten erroneously used to designate a disintegration, lonizing

j event, or voltage pulse.

Note: Spurious count - In a radiation counting device, a count
caused by any agency other than radiation,

i

!

Counting Ratemeter An instrument which gives a continucc:. Indication of the |)
average rate of lonizing events.

Curie The special unit of activity. One curie equals 3.700 x 1010 ;

nuclear disintegrations per second, abbreviated Cl. Several

fractions of the curie are in common usage: 3

Microcurle: One-millionth of a curi- (3.7 x 104 disintegrations
per second), abbreviated uCl.

Millicurie: One thousandth of a curie (.1.7 x 107 disintegrations

per second), abbreviated mCl.

Nanocurie: One-billionth of a curie (37 disintegrations per
,

second), abbreviated nCi.

Picoeurie: One-millionth of a microcurie (3.7 x 10-2

disintegrations per second or 2.22 disintegrations per minute),
abbreviated pCi.

:
4

)
Decay, Radioactive Disintegration of the nucleus of an unstable nuclide by

spontaneous emission of charged particles and/or photons.
,

!

Detector, Radiation Any device for converting radiant energy to a form more
suitable for observation. An instrument used to determine the |)
presence and the amount of radiation.

} FORM:NES 20$ 2180
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Disintegration A spontaneous nuclear transformation (radioactivity)
'

,

characterized by the emission of energy and/or ma'ss from the i

nucleus. When numbers of nuclei are involved, the process is
characterized by a definite half-life. (Symbol: dis or DIS).

I Dose A general form denoting the quantity of radiation or energy
1
I absorbed. For special purposes it must be appropriately

qualified. If unqualified, it refers to absorbed dose,
,

i Abeorbed Dose: The energy imparted to matter by lonizing
I radiation per unit of irradiated material at the place of

~

interest. The unit of absorbed dose is the Rad. _One rad equalsi

100 ergs per gram. (See Rad)

Cumulative Dose (radiation): The total; dose resulting from,

I repeated exposures.

Dose Equivalent A quantity used in radiation protection. It expresses all)
radiations on common scale for calculating the effective
absorbed dose. It is defined as the product of the absorbed dose

in rads and certain modifying factors. (The unit of - dose

)
equivalent is the Rem)

Dose Rate Absorbed dose delivered per unit time.

I

j Efficiency (Counters) A measure of the probability that a count will be recorded when

. radiation is incident on a detector. Usage varies considerably,
so it is best to ascertain which factors (window transmission,

sensitive volume, energy dependence, geometry, etc.) are

f included in a given case.

Error, Statistical Errors in counting due to the random time-distributions of

j disintegrations.

/ FORM # NES 206 2/00
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- Exposure A measure of the ionization produced in air by "X" or gamma

radiation. The special unit of exposure is tiie roentgen.
(Abbreviated R) Several fractions- of the roentgen are in
common usage.

Microroentgen: one-millionth of a roentgen. (Abbreviated ER)

<

Milliroentgen: one-thousandth of a roentgen. (Abbreviated mR)

)
Fission The process by which the nucleus of an atom is split into 2 or

more other atoms, which releases energy.

Fusion The process by which 2 or more light atomic nuclel combine' to
form another heavier nucleus.

:

Gamma Ray Short wavelength electromagnetic radiation (range of energy;

) from approximately 10 kev to 9 MeV) emitted from the nucleus.

| Also referred to as photons. (Symbol: Y)
|

Geometry Factor The fraction of the total solid range about' the source of
radiation that is subtended by the face of the sensitive volume
of a detector.

Quality Factor The quality factors for various types.of radiation are simply

) proportionality factors that relate the biological effects, 'as
expressed in rem, to the actual radiation energy absorbed.

Half-life, Time required for half the amount of a radionuclide to decay
Radioactive into another nuclide. Each radionuclide has e unique half-life.

Ion A positively or negatively charged atom or particle.

Isotopes Nuclides having the same number of protons in their nuclei, and

hence the same atomic number, but differing in the number of
neutrons, and therefore the mass- number. Almost identical
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chemical properties exist between isotopes of a particular
element. The term s' -dd not be used as a synonym for nuclide.

Stable Isotope: A non-radioactive isotope of an element.

Milliroentgen (mR) A submultiple of the roentgen, equal to one-thousandth of a

roentgen. (See Roentgen) :

) Monitoring Periodic or continuous determination of the amount of ionizing

radiation or radioactive contamination present in a region.

Area Monitoring: Routine monitoring of the radiation level or.

contamination of a particular area, building, ' room or
j equipment.

Personnel Monitoring: Monitoring any part of an individual for

exposure to external radiation or of physical deposition of
radioactive materlats.

|

)
' Nuclide A species of atom characterized by the constitution of its

nucleus. The nuclear constitution is specified by the number of
; protons (Z), number of neutrons (N), and energy content; or

h- alternatively, by the atomic number (Z), mass number A'= (N +
,

Z), and atomic mass. '

Rad Amount of any radiation which will deposit 100' ergs of energy
L
y per gram of material.

Radiation (1) The emission and propagation of energy through space or a

material medium in the form of waves. For example, energy in

) the form of electromagnetic waves. The term radiation or
radiant energy usually refers to electromagnetic radiation and

is commonly classified according to frequency, as Hertzian,
infrared, visible (light), ultra-violet, x-ray and gamma ray.

) (2) By extension, corpuscular emiss!ons, such as alpha and beta
! radiation, or rays of unknown or mixed type, as cosmic

radiation.

k FORM * Nt3 206 2180
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Backgroimd Radiation: . Radiation arising from a radioactive:
source other than the one directly under consideration.

J
Background radiation due to cosmic . rays and - natural

) radioactivity is always present.

External Radiation: Radiation from a source outside the body--

ti.e radiation must be capable of penetrating the skin.'

internal Radiation: Radiation from a source within the Sody (as

a result of deposition of radionuc!! des in body tissues).
Ionizing Radiation: Any electromagnetic or particulate
radiation capable of producing lons, directly or indirectly, in its ;

passage through matter.

)
Radioactivity The property of certain nuclides to spontaneously' emit particles

or gamma' radiation or of emitting "X"- radiation followmg
- i

orbital electron capture or of undergoing spontaneous fission. j
!Artificial Radioactivity: Man-made radioactivity produced by

particle bombardment : or electromagnetic irradiation, as-;

| opposed to natural radioactivity.
I Induced Radioactivity: Radioactivity produced in a substance

after bombardment with neutrons or other ' particles. The- t

resulting activity is " natural radioactivity" if formed by nuclear

reactions occurring in' nature, and " artificial radioactivity" if
the reaction was caused by man. 1

|

)
1

| Rem Amount of radiation which will cause damage to the tissue of
,

l

our bodies equivalent to the damage that would be caused by

absorbing 100 ergs of X-ray or gamma radiation per gram of
body tissue. .The rem accounts for the biological damage

| caused by different types of radiation.

|
Roentgen (R) Amount of X-ray or gamma radiation which will deposit 88 ergs

of energy in one gram of dry air or 100 ergs of energy in one
gram of body tissue. |,

,

|

> . .em -

. .. - . .. - .-.



.

..

.. . . . . .

.. -

"

I
DOCUMENTNO. 83A5495'

11
m

PAGE 13 0F 43
,.

Spectrum, Energy A visual display or a plot of the distribution of the intensity of
radiation of a given kind as a function of its energy.

;

I

Standard, Radioactive A sample of radioactive material, usually with a long half-life,
4

in which the number and type of radioactive atoms at a definite

reference' time is known. It may be used as a radiation source

for calibrating radiation measurement equipment. Standards

are traceable to those of the National Bureau of Standards.
'

i
..

Survey, Radiological Evaluation of the radiation hazards incident to the production,- :

use or existence of radioactive materials or other sources of
radiation under specific conditions.. Such an evaluation'
customarily includes a physical survey of the disposition 'of |

materials and equipment, measurements or estimates of the
'

levels of radiation that may be involved, and sufficient
knowledge of processes using or affecting these materials to

predict hazards resulting from expected or possible changes in
materials or equipment,

j

h
X-ray Penetrating electromagnetic radiations whose wave lengths are

q

shorter than those of visible light. In nuclear reactions, it is
customary to refer to photons originating in the extranuclear
part of the atom as x-rays.

5. RIGHTS AND RESPONSIBII.ITIES

Radiation workers are protected by certain standards of the Federal Government.

These standards are defined in Title 10, Code of Federal Regulations, Parts 19 and 20.

Conventional worker safety is controlled at the Federal level by standards published by
the Occupational Safety and Health Administration (OSHA).

In accordance with 10 CFR 19, copies of both 10 CFR 19 and 10 CFR 20 must be
posted in the workplace. These documents present details of the following
summarized standards. These standards are Federal law.

FOm oNES 205 2/80
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9
Each employee has the right to know what his yearly exposure to radiation has been

upon request. This request shall be made in writing. The worker also has the right to
.

know his exposure at other times besides yearly (i.e., termination of a job, etc.)

9
in accordance with these regulations, a radiation worker has a professional obligation a

to notify his supervisors and/or superiors of conditions or actions which he feels are in

violation of these acts and endanger the safety of company personnel and/or the
g general public. _ ,

in accordance with 10 CFR 20, radiation exposure to workers is ilmited to those as
summarized below:

B
1. Whole body: head, trunk, active blood forming organs, lens of eyes, or-

gonads....I,250 mrem / calendar quarter
e

g 2. Hands and forearms, feet and ankles...18,750 mrem / calendar quarter

i3. Skin of whole body... 7,500 mrem / calendar quarter i

9 Als , the total whole body dose (Rems) shall not exceed:

5 x (N-18) where N = age of worker

D NRC Form /l4 shall keep account of a person's lifetime dose (amount plus when and
where received). In addition to exposure,10 CFR 20 also addresses inhalation and/or

ingestion of radioactive materials. Exposure to minors and the amount of permissible i

radiation in uncontrolled areas (i.e., to the general public) are also addressed.
i

D

Furthermore,10 CRF 20 addresses radiation operating practices, sign postings, waste
rnaterial release limits, and certain packaging limitations. |

|

D

1
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6. RISK

Radiation of various types is commonly _ used in medical practices (x-ray, cancerI
therapy) and the benefits derived are judged to exceed the risks involved.

_

Radiation '
exposure to radiation workers not medically oriented is considered to entall risk

increasing with dose and shall be limited by NES to doses as low-as reasonably'
achievable (AL AR A).

& i

The risk from radiotion varies with the amount, type, and energy of the radiation. It
falso varies with where on the body you receive it. Since your fingers and t'es contain
!

no vital organs or major blood producing areas, you can safely receive'more gamma- lB

radiation there than is permitted to the trunk of the body. !

!

Radiation damages cells. Enough radiation will damage enough cells to make you feel
!sick. Enough will kill you.

I Refer to Table I for a listing of- effects at increasing
dosage. Note that the level at which damage is first detectable is substantially larger
than the amount you may be allowed to receive legally.

!

I
Radiation damage can be related by analogy to any number of common injuries. If you 4

are hit by a baseball or by particle radiation (beta, alpha, neutron) you will be harmed.

if you stay in the sun too long or receive gamma radiation, you will be harmed. The
degree of harm is what matters in risk assessment, in both ::onventional and radiatlori

injury, the body will repair itself to a degree. For example, if you lose a small amountD

of blood you will self-repair; if you receive a slight sunburn, you will self-rep.tr..At
low levels of blood loss (i.e., a cut finger) or low levels of radiation (i.e., below the
legal limit) no noticeable harm is done to the person as a whole. Although there is a
limit below which no detectable damage from radiation occurs, regulatory agencies'
have assumed conservatively that damage always occurs at any level of exposure.

;

D

FOAM e NES 206 2/00

|| __



. . . . .

,
-

'- -

(

[ DOCIAGENT NO. 83A5495

.' PAGE 16 OF- 43mpR t"MRGY SEMS

,

O i

!-

The natural radiation background (sunlight, soll, food, air) exposes you to small '

amounts of radiation daily, it is thought this is where man has obtained his ability to '

repair low level radiation damage; we are subject to it all our lives. A comparison of
c mm n s urces i exposure is shown in Table 2. The damage from radiationO
measured or anticipated in the following tables indicates that such harm is an -
accumulation of probabilities. While the effect of individual particles or waves of
radiation on a single cell may be calculated, the cumulative effect on a specific

,

Individua can0- nly be estimated by comparison with known results of exposures. to
large populations.

The damaging effects of radiation fall into two categories:

O
Somatic harm to the individual-

harm to future generations
,

Genetic ,
-

O in additi n, the amount of time over which a radiation de.se occurs determines the
degree of damage:

Acute exposure a large amount in a short time-

O chronic exposure - a small amount over a long time i

The effects of radiation damage generally are referred to by one of the following
terms: '

O
latent damage showing up af ter time has elapsed (i.e., cancer, genetic -

-

damage)

immediate - damage showing up af ter or during exposure.

O

|

O

I

O pcm res aos vec
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EFFECTS OF RADIATION I

, ;

!.evel. Rem (Acute Exposure) Probable Eifeet

O O to 50 No obvious effect, except possibly minor
blood changes.

80 to 120 Vomiting and nausea for about I day in 5 *

to 10 percent of exposed personnel.
Fatigue but no serious disability.

O
130 to 170 Vomiting and nausea for about I day,

followed by other symptoms of radiation '

sickness in about 25% of personnel. No
deaths anticipated.

O 180 to 220 Vomiting and nausea for about I day,
followed by other symptoms of radiation

- sickness in about 50 percent of
personnel. No deaths anticipated.

270 to 330
;O Vomiting and nausea in nearly all
| personnel on first day, followed-by other
1 -symptoms of radiation sickness. About

20 percent deaths within 2 to 6 weeks
after exposure; survivors convalescent
for about 3 months.

O 400 to 500 Vomiting and nausea in all personnel on
-

first day, followed by other symptoms of
radiation sickness. About 50 percent
deaths within 1 month; survivors
convalescent for about 6 months.

O- 500 to 750 Vomiting and nausea in all personnel
within 4 hours from- exposure, followed
by other symptoms of radiation sickness. .
Up to 100 percent deaths; few survivors
convalescent for about 6 months.

D 1000 Vomiting and nausea in all personnel
within 1 to 2 hours. Probably no
survivors from radiation sickness.

5000 Incapacitation almost immediately. All
personnel will be fatalities within 1

9 week.

O' Foqu ANES 206 2/80
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O TABLE 2

SOURCES OF RADIATION

(I rem = 1000 millirem)-

|0 Annual Radiation
Exposure ' (millirem /yr)

I. Natural Radiation Sources
,

A. Cosmic (from outer space)

O Connecticut and Massachusetts 40
Colorado 120

B. Terrestrial (from the earth's surfaci
i

O Connecticut 60
Massachusetts 75
Colorado 105-

O C. Food Consumed and the human body itself 25
i

Subtotal -

Connecticut 125

0 Massachusetts '

140
Colorado 250

11. Technologically Enhanced Exposures to Natural Sources- '

O
A. Radioactivity in Building Materials 12-34

.

(varies from wood frame to brick to stone)

d
O B. Air Travel (round trip cross country) 4

C. Natural Gas (randon-222)

Cooking (lung) 15

O Heating (lung) 54

0-
romu =wasaos also
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y TABLE 2 (continued) ,

'

'

1 - SOURCES OF RADIATION

(I rem = 1000 millirem)
| *

Annual Radiation
,' Exposure (millirem /yr).

- D. Smoking (1 pack / day)- certain areas of lung Up to 2000

,

- whole body 2 to 20

' III. Man-made Sources

A. Medical Uses of Radiation for Diagnosis (per capita) 103

h One Chest X-ray 30 to 70
B. Global Fallout from Nuclear Weapons Testing 2

C. Consumer Products (TV) 0.15 x hrs / day

D. Nuclear Power Station (within 50 miles) 0.1

At Site Boundary I to 3

|
,

.

)

1
,

1

1
4

1.

Foqu oNES 206 2/80
,.

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



_ _ _ _ _ _ _ _ -

.

. . .

O' DOCUMENT NO. - M A Sh95 -

.* gg
NUCt. EAR ENEAGY SERVICES

p

O TABLE 3

Cw. ;o.*at!ve Occupational Risks

Observed Observed Deaths !
Fatal injurles From Occupational DiseasesO-- Per Million Worker-Years (l) Per Million Worker-Years

All Industry 100 50 to 1,000(4) '

Chemical 60 N/A-
Electric Utilities 160 N/AO
Construction 1340 N/A'
Lumber 360 N/A

1Min.'ng, Underground Coal 1,160 2,000 to 6,000
Mining, Surf ace 260 N/A
Underground Metal Miners (2) N/A 12,400
Shipbuilding 60 N/A
Steel 120 5,700(5)
Transit

O 100 N/A
Wood Products 160 N/A
Asbestos insula on Workers (3) N/A 3,650
Uran!um Miners (2) N/A 2,320
Smelter Workers (2)

O N/A 1,930
Commercial Nuclear Power Industry None From 40 to 80 (not(Radiation related ef fects only) observed, but based

on statistical calcu-
lations)

O
N/A = Data Not Available
I

From " Work Injury Rates" (1977), National Safdy Council.
2

"The President's Report on Occupational Safety and Health", Commerce Clearing House, May
22,1972, pages 11 and 128.9

3
Irving 3. Selikoff and William 3. Nicholson, " Deaths Among 17,800 Asbestos insulation Workers
in the United States and Canada, January 1,1967 through January 1,1977," National Institutes
of Health,1978;

.

3 From _U.S. HEW and U.S. NRC Staff Analysis of NRDC Petition PRM-2-6 to lower
occupational radiation limits, July 1978. The most probable numbers are from 50 to 110.

5
Dr. Carol Redmond, University of Pittsburgh.

O
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O TABLE 4

Risks Which increase Chance of Death By 1 in 1,000,000

:

O: smoking 1.4 cigarettes Lung cancer, heart disease
,

Drinking 1/2 liter of wine Cirrhosis of the liver
Spending I hour in a coal mine Black lung disease
Living 2 days in New Yor.< or Boston - Air pollution 1

Q Traveling 6 minutes by canoe Accident
Traveling 10 minutes by bicycle ' Accident .
Traveling 300 miles by car Accident
Flying 1,000 miles by let Accident

O Flying 6,000 miles by Jet Cancer caused by Cosmic radiation
Living 2 months with cigarette smoker - Lung cancer, heart disease
Eating 40 tablespoons of peanut butter Liver cancer caused by aflatoxin B |

Drinking 3012 oz, cans of diet soda Cancer caused by saccharin

Q Eating 100 charcoal brolled steaks Cancer from benzopyrene
Radiation exposure of 10 millirem (0.01 rem) Cancer caused by radiation

|-

t

O

e

O
3

9.-
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O TABLE 5

Average Risk of Fatality By Various Causes

Type'of Event Total Number Per Year (1) Individual Chance Per Year (2)
O

Death (All Causes) 1,893,000 - 1 in !!O
All Accidents- 100,761 1 in 2,100
Motor Vehicle 47,038 1 in 4,600

0 Falls 14,136 1 in 15,000
Burns - 6,33P 1 in 34,000 '

Firearms 2,059 1 in 105,000
Electrocution 1,148 1 in 188,000

O 1.lghtening 160 1 in 1,400,000
Radiation effect 0.8 rem None observed 1 in 12,500
Radiation eifeet 2.5 rem None observed 1 in 4,000
Radiation effect 4 rem None observed 1 in 2,500

0
'1-

Nuclear Power Plant

O Routine Release Health
Effect 539 Boundary None observed I in 5,000,000
Resident (50 yrs at 2 mrem /yr.) (potential calculated)

Resident within 10 miles
(50 years at 0.2 rRem/yr) None observed 1 in 50,000,000g-

(potential calculated) 1

i

O

(1) Data from non-radiation effects is from 1979 World Almanac and is based on a U.S.population of 216,000,000.

9 (2)
Chances for radiation effect fatalities are calculated. Chances for non-radiation fatalities
are based on observed data.

O
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O TABLE 6

Chronic Individual Lifetime Chance of Fatality

Event Duration 20 Years 40 Years :

O
Motor Vehicle I in 230 1 in 115
Falls ! In 750 1 in 375 I

Radiation dose of 0.8 rem /yr 1 in 625 1 in 313

O Radiation dose of 1.5 rem /yr 1 in 333 1 in 167(1)
Radiation dose of 2 rem /yr' I in 250 1 in 125
Radiation dose of 2.5 rem /yr 1 in 200 1 in 100
Radiation dose of 3 rem /yr 1 in 167(l) I in 84

;

O Radiation dose of 4 rem /yr 1 in 125 1 in 63

O

I (Ig The total dose of 3 rem /yr for 20 years is 60 rem. Any lifetime dose of 60 rem
(i.e.,4 rem /yr for 15 years or 1.5 rem /yr for 40 years) causes the same lifetime
risk. 4

9

!-

t

O

9
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O.. TABLE 7 |

Sources of Information on Risk of Cancer from Radiation
,

-i

Cause of. Years After Number AverageO Type of Exposure or_ ~ Exposure Exposure of DoseCancer X-ray Treatments Date Considered Subjects (rem) l_

Leukemia A-bombs, Japan 1945 5-25- 23,979 130Spondylltis 1935-54 0-25 14,554 372
O Bone Ra226 intake 1915-35 11-56- 775 17,000

Ra226 reatments 1944-64 4-25 925 4,410-t

Spondylltis 1935-54 6-27- 14,654 372 ,

Breast A-bombs, Japan 1945 16-25 12,000 125
O Fluoroscopy 1940-49 10-30' 243 121

Lung Uranium mines 1920-63 6-50 4,146 4,680-Fluorspar mines 1935-63 11-33 '800 2.770metal mines 16-37 1,759 1,720 3
'

Spondylitis 1935-54 6-27 14,554 400
0 A-bombs, Japan - 1945 16-25 19,472 133 .:

Gastro- A-bombs, Japan
. 1935-54 -11 14,554 - 3 75 --

1945 25 23,979 130_ '1intestinal Spondylitis

Leukemia A-bombs, Japan 1945 6-24 4,507 112g age 0-9 Thymus X-rays 1926-57 0-35 1,451 65 .Tinia capitis 1940-49 0-22 2,043 30 '

.
_

Reference: National Academy of Sciences,1972, "The Effects.on Populations of Exposure to
Low Levels of ionizing Radiation," (NAS 72).

I
_

*

I

-_

-
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7. RADIATION MEASUREMENT AND CONTROL

t
7.1 RADl'.TivN MEASUREMENT

The device issued to radiation workers for the purpose of measuring radiation is
the thermoluminescent dosimeter (TLD). A TLD consists oft a holder, filters,

: and a teflon card that has the thermoluminescent material in it. The filters
O j

allow us to tell the difference between beta and gamma radiations. The teflon

card contains material that is thermoluminescent; that is, the material gives of f

a small amount of light when it is heated, af ter having been exposed to lonizing
radiation. The amount of light is proportional to the amount of exposure to

O radiation for the TLD.
I

in conjunction with the TLD we use a direct (self-reading) pocket dosimeter
(SRPD). This device enables us to determine at a glance how much exposure we

h have accumulated. The SRPD is worn next to the TLD on the upper front portion
of the body. By holding the SRPD up to your eye, such that the end with the lens

is toward your eye, and the end with the rece.ssed pin is toward a light source,
you can observe a scale. The scale is crossed at some point by a movable,

O hairline. As the SRPD is exposed to radiation, the hairline moves up the scale.

Remember to wear these devices whenever handling radioactive material and

each and every time you enter a radiologically controlled area. Unless told
otherwise by Radiological Control personnel, wear them on the upper front trunk

iport on a! the body. Other dosimetry devices will be issued by Radiological
Contr<.. ersonnel when needed.

J To determine your dose with a SRPD, you subtract the initici reading from the
final reading. That is, if a SRPD reads 10 mrem when you enter an area and
reads 30 mrem when you exit, then your dose is 20 rnrem.

) The three most impo. tant metho6 to minimize your exposure in fulfillment of

ALARA objectives are the propor use of time, distance, and shielding. Each of
|

) pomM eNES 206 2/00

. _ - - _ . _ . _- _ .. . -



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

*

|- .
DOCUMENT NO. R3A5495 |

Pact x OS+ '. A'
NUCLEAR ENERGY SERVCES

_

these items is discussed in detail below.O
: |

7.2 TIME

Tha less time you spend in radiation areas, the less exposure to radiation you willO
receive. To fully utilize the time that is spent in radiation areas, all jobs should
be pre planned. Such pre-planning should include:

1. Making sure you have all the tools and equipment required in the lob prior
'

O
to entering the area.

2. Being famillar with the equipment either through job mock-up training or
referring to a repair manual or plans prior to entering the area.

3. Knowing the radiation levels as well as component location prior to
entering the area, and having stand-by personnel wait in low dose rate
areas until needed.

O

4 Determining the ' N,: Time value,
t

7.2.1 Calculation of Stay Time

( To dete:mine your anticipated exposure pilor to entering a radlation area,

multiply the area radiation !cvel by the amot.it of time to be spent In
,

area. Your exposure can thus be controlled by limiting the time you trer a
in the area:

Exposure = exposure rate x time

iJ
Stay Time is defined as the maximum amount of time a worker is allowed to stay

in a specific radiation area. The Stay Time depends on ALARA considerations

and the individual's present accumulated exposure. For example,

)

) FOftM 8 NES 20$ 2/00
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|O 3 hn Smith l

Quarterly exposure limit = 1250 mR lt

Present Quarterly Exposure = 1000 mR |
!

i 1

Remaining Quarterly Exposure = 250 mR

O worker Area Radiation t.evel = 100 mR/hr
Safety Factor 50 mR/hr=

Stay Time = 250 - 50 = 2.0 hours maximum
O 1%

,

7.3 DISTANCE

By keeping as much distance between yourself and sources of radiation as possible, you

can reduce the amount of exposure to radiation you will receive. Here are some
suggestions:

1. Work at arm's length from hot spots whenever pcasible.

2. Use leng-handled tools if possible.

3. Remove item to be worked on to ha area lower in dose rate.

7.3.1 Radiation Exposure Reduction

!

Uniformly distributed radiation from a point source decreases
F approximately as the square of the distance. For example:

; Assume a dose rate from a point source at I f t = 1 rem /hr

Then,at 2 f t the dose rate = 250 mR/hr

at 4 f t the dose rate = 63 rnR/hr '

Radiation from a line source, like a long pipe, decreases approximately
linearly with distance. For example:

!

rem eses se 2/so
.

, + - - -.- ., ,-
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|O Assume a d se rate fr m a line s urce at 10 f t = 500 mR/hr

Then at 20 ft the dose rate = 250 mR/hr :

at 40 f t the dose rate = 125 mR/hr

o
!Summary:
|'

1

a. Point (infinite) |

O
.

'

Dose Date Dose Rateg x (Disti)2
2r

(Dist )2 !2

3 b. Line (within 1/2 length)

Dose Rate Dose Ratel x Dist i2-
Dist

2

O c. Plane (within 0.7 radius)

Dose Rate 1 r Dose Rate 2 i

) 7.4 SHIELDING

The third method of controlling / minimizing radiation exposure is by means of
shielding. Generally, this is the preferred method because it results in
intrinsically safe working conditions, whereas reliance on distance and/or time of

. exposure may involve continuous administrative control over workers.

The amount of shielding required depends on the type of radiation, the activity

of the source and on the dose rate which is acceptable outside the shielding
|

material.

,

| The installation of the shielding material could be of the permanent type or of

} the temporary type.

1 ~

. ... .
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4O
Examples:

,

Construction walls - permanent shielding-

O Pre-design P Pe wall thickness - permanent shielding*

Concrete blocks - temporary shielding-

Lead sheets / blankets - terr.porary shielding-

Lead shot - temporary shielding-

O
If the shielding installation is of the temporary type, radiation workers shall be
cautioned never to move the temporary shield without the approval of the
Radiological Controls Supervisor.

D
7.4.1 Effectiveness of Shielding

The following paragraphs provide shielding effectiveness for a,8 andy

g radiation particles.
1

Alpha b) particles are easily absorbed. A thin sheet of paper is usually

sufficient to stop alpha particles and so they never present a shielding

3 problem.

Beta (S) radiation is more penet ating than alpha radiation. In the energy

range which is normally encountered (1-10 MeV) beta radiation requires
shielding of up to 0.4 inches el aluminum for complete absorption. '

One important problem t.ncountered when shielding against beta radiation

concerns the emission of tecondary X-rays, which result from the rapid,

slowing down of the beta particle. This X-radiation is known as
bremsstrahlung, h order to rtduce the amount of bremsstrahlung, beta
51ueld should be constructed of materials of low mass number (e.g.,

|' aluminum),
t

) FomM e NES 206 2/00
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1

O Gamma (y) radiation is attenuated exponentially when it passes through
_

any material. The dose rate to y-radiation emerging from a shield can be
written as:

U : Do exp (-u t)t
- 1

;O ]

Where

1

\
U = d se rate after passing through a shield of thickness t

|O t
Doe dose rate without shielding
p = linear absorption coefficient of the shielding material
t = thickness of shielding material )

,

O
Half-Value Layer (HVLh The half thickness or half-value layer for a |
particular shleiding material is the thickness required to reduce the
intensity to one half its incident value. Writing the HVL as t 1/2, the
previous equation becomes:

b= 0.5 = exp (-p t I/2)
Do

t I/2 = 0.693

Tenth Value Layer (TVL): The tenth thickness or tenth-value layer is
simply the thickness required to reduce the intensity of a beam of gamma
radiation to one-tenth its incident value. By a calculation similar to that) carried out above it can be shown that:

t 1/10 = 2.303
u

l

3- Some typical values of t 1/2 and t 1/10 for lead, iron and water are given in )
Table 6.3.1. |

)

- FOfW 8 NES 205 2/00 j
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|O
i TABLE 6.3.1

APPROXIMATE VALUES OF t 1/2 AND t 1/10

0
.

I

y - radiation inches of lead inches of Iron inches of water

O energy (MeV) t 1/2 t 1/10 t 1/2 t 1/10 t 1/2 t 1/10

0.66 (Cs-137) 0.4 1.0 1.4 2.75 7.5 25.0

1.25 (Co-60) 0.78 1.8 1.9 3.7 15.0 27.0

3
1

,

|

I

O

)
'

,

J

!

|

|

I,

i

|

)
.

| '
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O 7.5 AREA DESIGNATIONS

|
All controlled areas at work sites are divided into area categories as defined 11

10 CFR 20. Categorization of areas allows workers to know what kind ol'

O envir nment they are entering and provides written warning of radiological
hazards at entrances to the specific areas.i

I

Radiation Area 1-100 mR/hr general field*

High Radiation Area > 100 mR/hr gennal field*

O
Airborne Radioactivity Area > 2 x 10-IluC1/ml alpha (based on*

insoluable U238) ,

Radioactive Materials 0.10 p Cl Am241*
,

g 0.10 u Cl U238
-

1.0 p Cl Th (natural)

100 p Cl Tc99
,t

i

8. CONTAMINATION MEASUREMENT AND CONTROLg

8.1 CONTAMINATION
,

+

Contamination (Radioactive) - is the deposition of radioactive material in any
place where it s rat desired, and particularly in any place where its presence
may be harmful. Contamination may destroy the validity of an experiment or a

procedure, make equipment unusable, or actually be a source of harm to
personnel.

Contamination (Fixed) - is that radioactive contamination that remains on tools

and equipment and is not reduced by normal decontamination techniques.

Contamination (1.oose Surf ace) - is that radioactive contamination that is,

removable from tools and equipment by normal decontamination techniques.

|
>

*
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; 8.2 DETECTING CONTAMINATION |

l
!

When a sensitive radiation detection instrument is used to locate contamination,
,

O that is called frisking (the instrurrent is referred to as a frisker).

)
After each exit from a contaminated area, you are required to pass a sensitive
probe slowly over your body - frisk. Normally, b,o will not find con %mination I

;O n y ur body. If you d_o find cortamination, stay where you are, and notify a
Radiological Control Technician. If necessary, they shall was'. the contetnination ;

off, using soap and lukewarm water. Af ter cleaning you will again b', frisked to

check for contamination. For example, if only a hand is contaminated, then
'

.O washing nly the hands would be required. If simple cleantr.g does not work,
,

more abrasive methods are employed.

If you place a contaminated tool next to the f risker you will see a response on

the meter. The tool can be washed to remove the contamination (just likeg
removing any dirt or grease). '

.

A swipe is a plete of dry filter paper which is wiped over a surface and then

O measured i r radi a tivity. ms meth d detects rem vable or loose surface -

contamination. The limits for loose surface cohtamination, requiring the use of '

protective clothing are:

,

1. 1,000 dpm/100 crn2 (beta-gamma) removableg
2. 20 t'pm/100 cm2 (alpha) removable

NOTE: The limits are app!!ed and tested for independently for alpha.
.

O "'d # ' b' * *' 8** ** *

Even though an item has been swiped, and no contamination detected, the item
still needs to be frisked. Certain porous items can have contamination fixed to
them.g j

;

708N 8 NES 20S 2/00
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0 in a situation where airborne contamination is present, or an individual has

: possibly ingested contamination (as in cases of facial contamination), a whole

body count ' vill be required for the contaminated individual. This will tell just )
how much, if any, radioactive material is in the body, and from that, a f
calculati n i the w rker's d se can be made. i;O

.

Airborne materials may occur as dust, fumes, smoke, vapor, or gas. The most |
'

common measurements are taken of particulate matter by suction onto filter

.O paper. This air sampling may be divided into ' spot' or ' continuous' sampling,
depending upon the collection time spent. Due to naturally occurring radioactive

'
gases in the atmosphere, radon for ex imple, and their particulate daughters, a
correction in the counted activity is riade be -ed on the short half-11fe of the

g naturally occurring gases involved. I

!
,

The estimated long-life activity count rate is determined by the following .

formulas i

'O
C .

C - 0.271 Cl when CLL long lived count rateLL = 2

0.729 C1 = counter after 4 hours of decay

C2 = counts af ter 24 hours of decay

|O
8.3 GUIDELINES FOR WORK IN CONTAMINATED AREAS

,

1. Do not eat, smoke, chew, or drink in controlled areas.

1 2. Do not enter an area that is contaminated without Radiological Control's0
approval.

3. Always wear protective clothing for work in contaminated areas.
4. Avoid contact on your face with any contaminated items (do not scratch

O y ur n se while in protective clothing). *

5. Always be aware of actions that could cause airborne contamination (even

if they are not your actions).
6. Contain contamination to as small an area as possible by:

|O bserving contamination postings.-

using proper protective clothing removal procedures.-

,

O - nowNasaos m
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O placing all contaminated tools and equipment in their proper places. |
-

keeping the areas as clean as possible by practicing good-
,

housekeeping.
'7. Persons with open sores, wounds, or bleeding of any degree will not be

.O !
^II * *d I" * "** * I""**d ^'''''

8. Always wear respirators when raquired by posted signs or by Radiological.

Control Instructions.
.

8.4 RESPIRATORSO

in most cases, when respiratory protection is required, a full face air purifying
respirator will be used. However, steps are taken to eliminate the need for

O respirat ry pr tecti n by minimizing airborne contaminants. Some of these
steps include:

,

.

The use of physical boundarles such as doors and tents to localize airborne-

O '"***I"*"'''

The use of filtered ventilation to remove contaminants from the air.-

The decontamination of grossly contaminated areas to prevent airborne-

contamination being caused by work in the area.

O
Here is a list of some specific cautions that are applicable to respirator use:

,

1. Contact lenses cannot be worn with respirators.
2. 11 dentures are worn while qualifying for respirators, they must be worn '

O
while working in a respirator.

3. Remember also that full face, air purifying respirators do ny supply
oxygen. Do g wear them into atmospheres that are immediately

g. dangerous to your health, or into any area that may be deficient in oxygen.
4. Do not u e air purifying respirators to fight fires.
5. Beards are not permitted if a respirator is to be worn. (This includes

wearing a respirator in the respirator test booth.) i

g If you are in an area, and for any reason your respirator falls to supply you6.

air - remove the respirator and quickly exit the area.
7. Always wear the type of respirator prescribed by Radiological Control.

3 Posw eNES 206 2/00
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) Perform a negative pressure test each time a respirator is put on, prior ;o8. ;

entering the work area. Radiological Control personnel shall assist you in
assuring a good fit.

) The following shall be the procedure for donning and removal of the full f ace, air
purifying respirator:

i

Prior to use, the mask should be visually inspected for defects, e.g., straps, t

) viewing shield and exhaust port. Next emove the filter canister and inspect '

that portion of the filter element visible through the filter connector pipe. If
there is any evidence of deformity - replace with a new filter (after inspecting
new filter). Now - connect filter canister to mask - ensuring that connector is ;

) tight (canister is not free to move). Next - adjust straps so mask may be donned. *

Place mask on head, tighten straps snugly (do not pull straps too tight).

Clear mask b.* exhaling, and then - holding nands tightly against filter intake

ports - Inhale and hold for 5-10 seconds. The mask should collapse tightly around
face. This indicates a snug fit and that mask is ready for use. if mask does act :

collapse readjust straps and test again. Around the ear eye glasses will not be
worn with the mask as a tight seal of the mask around the head and face is not

possible when around the ear glasses are worn. Prescription lense inserts are the

responsibility of the individual rad worker. When removing the mask - simrdy
'

,

lean forward (bend at the waist), grasp mask around the area of the maQ and
filter connection - disengaging the chin from the chin recess in the mask and
s!! ding the mask forward and off the head. This method will minimize the
possibility of becoming contaminated by " loose" contamination falling off the

,

mask outer surf aces and on to the wearer.

S.5 MINIMlZING WASTE VOLUME

1. Radwaste receptacles are for contaminated trash only. Do not throw clean
trash into these containers,

j 2. All tools and equipment removed from Contaminated Areas. must be
j surveyed by Radiological Control personnel pric- to removal to determine
|-
!

- Fonu eNgs tos 2180
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) If they are contaminated. Contaminated tools snd equipment should be
stored for future use, and contaminated trash should be disposed of as
radwaste. Tools, equipment, and trash that are frisked " clean" may be
stored or discarded as everyday non-radioactive material.

)
3. Whenever possible, use tools and equipment that are already contaminated.

Re-use of contaminated tools and equipment will reduce the amount of
radioactive material generated. If you do not know where to get tools that

) are to be used in contaminated areas - ASK your supervisor.
!

9. EMERGENCY ACTIONS

i

) 9.1 ACCIDENTAL SPILLACE OF *.*ADIOACTIVE MATERIALS

Should radioactive or contaminated materials be accidentally released from their !

container the following actions shall be taken. NES personnel are to follow the

instructions below which have been developed us!ng the SWIMS acronym:

"S" = Stop the spill ,

,

" W" = Warn other personnel

"I" Isolate the spill area=

"M" = Minimize personnel exposure '

"S " = Secure the appropriate equipment

Stop The Spill-

If the spill has occurred Irom a source which raay or is continuing to

add material to the spill, take such measures os necessary to stop the
> spill, such as closing a valve or blocking the path of the fluid with

absorbent material. A balance of risk to the individual must be
weighed for potential personnel risk in these. actions versus the
potential safety and economic cost if lim'.ed actions are taken. If

mechanical action is needed, such as closing a valve or disabling a

pump, knowledge of the effect on the total system or machinery
involved is required prior to such actions.-

FORM eNES 206 2/00
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Warn Other Personnel-

Others.in the immediate area and those entering the area must be

told of the event to enable all personnel to take the appropriate |O '

response actions. Health physics personnel must be notified as soon

as possible.

:

is late The Spill Area-
O

J

l

Non-vital personnel shall be kept out of the immediate vicinity, if
necessary by having someone posted at the entrance to the area.

Personnel who have been contaminated shall remain in the immediate

vicinity to prevent the spread of contaminants until health physics
personnel release them. An exception to this is when the ambient

radiation levels are high or of a traumatic injury requiring leaving the
are has occurred.g

Minimize Personnel Exposure-

O The event may include both a radiological and a chemical hazard.

Personnel shall remain in the immediate vicinity until health physics
personnel arrive both to assist in spill control and to be available for
surveying of exposed individuals. The nature of the spill, both

;O chemical and radiological, and the need te monitor the spill shall
dictate how close personnel should remain.

Secure The Appropriate Equipment -

0
Ventillation or other operating equipment may be selected for

| shutdown due to the nature of the spill and to prevent further

f occurrence. Knowledge of the systems and equipment involved is

O. neceS5ary Prior to taking such action.

;O-
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9.2 FIRE IN A CONTROLLED AREAO
,

Areas shall be evacuated by all non-emergency 4_rsonnel when a fire, heavy

smoke, or similar fumes occur in a controlled area. Health physics, operational

O and/ r fire re5P nSe Personnel shall be immediately notified. This is true for all

fire events, including those where personnel in the immedirite vicinity have
extinguished a minor event, such as a wastebasket fire.

1. When possible the fire shall be extinguished by personnel in the immediateO
vicinity rather than allowing it to grow into larger proportions while
designated personnel are on their way.

2. If a fire cannot be rapidly extinguished, the local fire department shall be'O
summoned for fire detall:

fire detail shall wear self-contained respiratory equipment,-
4

g protective clothing, and any other I? cms deemed necessary by the
lead health physics individual

the primary function of the fire detail shall be to evacuate personnel-

from the fire area

g the secondary function of the fire detall shall be to save equipment-

and property without endangering their own or other lives

the tertiary function of the fire detail is to minimize the spread of-

contamination outside the controlled area

lO
3. Fire extinguishing agents such as CO , foam, or dry chemicals are2

preferred as this minimizes the volume of potentially contaminated liquids.

O 4. All firefl hting personnel shall be surveyed prior to exiting the event area8

except for those in need of immediate medical assistance outside the

controlled area. Minimization of the spread of contamination will be kept
in mind at all times.

:O
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9.3 CONTAMINATED INJURED MAN

( !. Minor Wounds
|

;

Several steps should be taken when open wounds could be contaminated.

o Wash minor we,unds immediately under running water, spreading the |
edges of the gash, if at all practical, collect and retain cotton
sponges, fluids, etc., for analyses. J

)

Report all radiation accidents involving personne. wounds, ingestiono

or inhalation to the RCS as soon as possible.
,

h Call, at once, a physician quallfled to treat radiation injuries and too

collect additional bloassay samples.
,

r

Permit no person involved in a radiation injury to return to worko

/ without the approval of the attending physician and the RCS.

Prepare a complete history of the accident and subsequent activityo

related thereto for the RCS.
,

)
2. Serious injury

,

In emergency situations where an individual is seriously injured in a *

contaminated area, the first priority is to treat t.. Injury.

,

| Other actions include:
i

!
o Contact the RCS
o Call or have someone call an ambulance

i

Notify the nearest hospital qualified to treat contaminated injurieso

I that a potentially contaminated injured person would soon arrive.
i

.

|
-
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) A Health Physics Technician equipped with appropriate survey instruments i

shall accompany the contaminated, injured individual to the hospital.4 '

:

Once at the hospital, the Technician shall survey the emergency transport '

vehicle and paramedic crew. The Technician shall support the medical
staff treating the patient regarding survey results, accident history, etc.

i

No contaminated injured individual may return to work without writtan
) approval of the attending physician and the RCS.

,

9.4 HIGH AIRBORNE RADIOACTIVITY

) Particulate Radioactivity above 2 x 10-11 uCl/mi alpha (based on insoluable U-
238) in occupied radiological areas: ,

NOTE: High airborne contamination is not expected in ground moving tasks.
? However, cutting, grinding or burning of other material may be ;

performed in containment thus warranting these precautions.

A. Immediate Action: Notify Radiological Controls Supervisor.;

1 (1) Evacuate personnel from affected areas. Don respiratory equipment
j in accordance with the Airborne Radioactivity Program (No.

| 33A5497) for personnel who must return to the affected area.

!

| (2) Verify that the high airborne results (i.e., from air samp!!ng or
i elevated instrument readings) are correct,

i

(3) Stop operations which might be cau!!ng high airborne radioactivity
until adequate control of airborne radioactivity is established.

,

i

(4) Secure air moving equipment (e.g., f ans, window air conditioners, and

unit heaters)in the affected spaces.
|

|

4

:

I
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)
(5) Determint. ine extent of the alrborne radioactivity by sampling the

affected area and adjacent areas which might be affected using,

portable air samplers.

)
B. Supplementary Action:

i

(1) Attempt to identify the radionuc!!de causing the airborne l

) radiouctivity. For example, by promptly measuring the sample for
alpha radioactivity and determining the half-!!fe.

(2) Measure and control surfee contamination in areas affected by high
airborne radioactivity.

(3) Perform alpha and beta / gamma surveys of ventilation filters and I

ducts and measure surface contamination in the vicinity of the

) ventilation exhaust discharge point.

(4) When resuming operations, take a portable air sample to verify that
the cause of high airborne radioactivity is corrected.

I
(5) Check personnel exposed to high particulate radioactivity for internal

radioactivity.

j C. Followup Action:

A report of any incident involving high airborne radioactivity, other than

falloat or natural background, in areas occupied by personnel not wearing -
or wearing inappropriate respiratory equipment, shall be sent to Remcor.)

T.ie report shall include results of internal monitoring and be submitted
within ten working days.

I

!

i
I
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9.5 LOSS OF RADIOACTIVE MATERIAL)

If radioactive material is lost, the following procedures shall be followed:

A. NES will immediately conduct a search. The primary reason for this is to)
ascertain that no persons will receive inadvertent internal or external
exposure from the material.

B. If the material cannot be located before the end of the work day, NES will

prepare an incident report in accordance with 10 CFR 20.t402 and notify
the NRC as appropriate.

)

)

)

i

)
,-

)

1

\

i
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h 1. INTRODUCTION

1.1 SCOPE AND PURPOSE
:

) This manual presents the radiation protection standards and controls to be in ;

effect for the decontamination of the Chemetron/McGean - ROHCO property.
All management personnel responsible for operations in a radiation environment

involving hand!!ng or processing of radioactive materials must be knowledgeable
) of the contents of this manual and must ensure that each employee has a good

;

understanding of the sections which apply to his/her job assignment. Any

deviation from this manual requires the written approval of the NES Project
Manager.

h

These radiological safety requirements have been developed based on the
recommendations and requirements of the National Council on Radiation
Protection and Measurements, the U.S. Department of Energy, the International

f Commission on Radiological Protection, and on standards which have been i

reviewed and accepted by the Public Health Service, the U. S. Nuclear
Regulatory Commission, the Department of Labor and the Environmental
Protection Agency.

I

It is necessary that all personnel associated with the handling of radioactive
material or who are in radiation areas understand that a know - ige of standard

radit .lon protection rules and practices is a part of their job, it is not
3 '

independent of, or in addition to their routine duties, but an integral part of their
duties and responsitullties.

1

i

Each person should understand that it is his/her responsibility to minimize
his/her own exposure to radiation. Also, each person associated with the

| hand!!ng of radioactive material shall receive periodic instruction in the general
and specific radiological aspects which he/she may encounter, and shall also be

|

2
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O made aware of his/her responsibility to the company, the public, and co-workers

for safe handling of radioactive materials. {
;

The major purpose of this manual is to establish the basic ptactices to be
O implemented throughout the entire cleanup project by NES to ensure satisf actory

control of radioactive materials and radiation exposures to personnel. The basic ;

philosophy is to maintain radiation exposures as low as reasonably achievable ,

(ALARA) and to keep radioactive material contained at all times in the smallest
,

O practical volume. The implementation of this operating philosophy will be the
responsibility of the NES Site Supervisor and Project Manager.

1.2 RESPONSIBILITIES
O .

The SS (Site Supervisor), the RCS (Radiological Control Supervisor) and the RCT

(Radiological Control Technicians) have the authority to cease operations in the i
*

event that operating conditions are not in compilance with operational safety
O

controls or approved operating procedures. NES' SS, RCS and RCT further have

the authority to remove from the list of employees authorized to receive
occupational radiation exposure, those individuals who approach the established

administrative radiation exposure limits or who have not demonstrated their4

O
continuing understanding of, or the need for compliance with radiological safety-

,

related operating procedures.
,

|

Radiological Control Technicians are the on-the-job representat!"as of NES, andi,O
'

as such, are responsible for identifying safety hazards, and assuring that the job
is not allowed to proceed without abatement or control of these hazards. To

implement this responsibility, Radiological Control Techs have the authority to

stop work which violates the applicable work procedures or which in their opinionO
; presents an imminent danger oh

A. Excessive radiation exposure to personnel.

O B. Contamination of personnel or the environment.

: v

j C. Personnel injury or equipment damage from an identified industrial safety
hazard.

,

Q'
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Then it becomes necessary to stop a job due to a safety hazard, conditions
should be stabilized immediately so that stopping the job does not in itself
present an additional hazard. Unless precluded by the urgency of the situation,

cessation of operations will be implemented through the Project Manager who is
O

responsible for the overall conduct of the job.

1.3 OPERATIONAL PROCEDURES AND REVIEW REQUIREMENTS

Detailed procedures incorporating radiological and other safety considerations
are required for operations involving the handling of radioactive materials.
Preparation of such - procedures by operating organizations minimizes the

problems encountered by requiring explicit planning in advance of actually
D

performing the work. The written procedure becomes a step-by-step guide for
,

'

the personnel performing the operation. Prior to being issued for use thes

procedure must be reviewed and approved by NES.

2. CONTROL OF PERSONNEL EXPOSURE

e.1 RADIATION EXPOSURE LIMITS '

B
2.1.1 Occupational Radiation Exposure Limits

Radiation exposure limits are used for controlling personnel exposure to
radiation (excluding medical and dental exposures) to levels which are

believed to cause no ill-effects even if the employee was exposed to these
levels throughout his/her entire working life. These limits are based on >

those promulgated by Title 10, Code of Federal Regulation, Part 20, j

" Standards for Protection Against Radiation". Personnel should endeavor

to maintain their own exposures as low as reasonably achievable and below

these limits. The occupational exposure limits are contained in Table 2-1.

It shall be the goal of NES to maintain individual radiation exposure to less

,- than two rem a year.

D
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Table 2.1 lists administrative limits for occupational radiation exposure.
These limits are less than or equal to th se specified in 10 CFR 20. The

acministrative limits shall be the operating limitations for exposure to all |

personnel. No employee shall exceed these limits without receipt of a !) formal written extension of allowable exposure by the Radiological
Controls Supervisor (RCS) and the Site Supervisor (55). This extension

shall be limited to one calendar quarter in duration, after which another
formal written extension may be issued. In no event shall these extensions

'exceed the limitations imposed by 10 CFR 20 for individual exposure.

Also, no employee shell be exposed to further radiation of any kind -

whatsoever which may produce a lifetime exposure to the individual
greater than the following limiting dose (Rems), as specified in 10 CFR 20:

e

5 times (N-18) where "N" = worker age in calendar years (

) 2.1.2 Occupational Radiation Exposure Controls
:

To maintain personnel radiation exposures as low as reasonably achievable

(ALARA), NES may choose to have more restrictive radiation exposure
limits.

The three most important methods to minimize' your exposure in
fulfillment of ALARA objectives are ne proper use of time, distance, and '

shielding. Each of these items is discussed below.

A. TIME
.

) The less time you spend in radiation areas, the less exposure to
radiation you will receive. To fully utilize the time that is spent in
radiation areas, all jobs should be. pre-planned. Such pre-planning
should include:

)

1. Making sure you have all the tools and equipment required for
the job prior to entering the area. '

) t
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TABLE 2.1

Radiation Worker Occupational Exposure Limits and Controls

) 10 CFR 20 Limits, Rem = Administrative Controls, Rem

Type Of Exposure Annual Quarter Annual Quarter Daily

Whole Body, Head and Trunk, 5 3 3 1.25 (1)
Gonads, Lens of Eye, Red

Bone Marrow, Active

Blood Forming Organs
)

Unlimited Areas of the Skin 30 7.5 15 3.75(l)
(Except hands, feet, ankles,

and forearms)
)

Forearms 75 18.75 13 3,73(2)
Extremities 75 18.75 15 3.73(2)
Minors Oc.s than 18 years) 10% of above levels No Exposure Allowed

(1) As measured by the "open window" of TLD card
(2) As measured by appropriate supplemental dosimetry

)

!

)
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O 2. Being familiar wi h the equipment and plans nrm to entering
the area.

|

3. Knowing the radiation levels as well as component location
.O prior to entering the area.

B. DISTANCE
:
!

O your exposure to radiation can be significantly reduced by keeping as

much distance between yourst.!! and source as possible.

C. SHIEt DING
O

The third method of controlling / minimizing radiation expost.m is by

means of shielding. NES shall utilize shielding as necessary tt limit
exposure to personnel.

|O

2.1.3 Exposure to Minors

Individuals under the age of 18 are not permitted to enter controlled,
O restricted or radiation areas at the Chemetron/McGean ROHCO-

property.

2.1.4 Expostr e to Unborn Child
10
1

Ti.s National Council on Radiation Protection and Meaae ements (NCRP)
recommends:

D
"During the entire gestation period, the maximum permissible dose

equivalent to the fetus from occupation exposure of the expectant
mother should not exceed 0.5 rem."

Prior to being issued do,irnetry equipment, all personnel authorized to
receive radiation expo,ure shall be given specific instruction about

O
FO?M e NES 206 2/60
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h
prenatal exposure risks to the developing embryo and fetus. This;

instruction shall include both orally and in writing, the applicable
information in the appendix to U.S. Nuclear Regulatory Commission Guide

D 8.13 " Instruction Concerning Prenatal Radiation Exposure."

instruction concerning prenatal exposure to the unborn child shall be given
during initial and reverification training,

b
All personnel receiving instruction in accordsnce with this paragraph shall

sign the following statement prior to being issued dosimetry:

D "The recommendation of the National Council on Radiation
Protechn and Measurements to limit radiation exposure to the
unborn cd m the very lowest practical level, not to exceed 0.5 rem

during the entire period of pregnancy, has been explained to me."
d

Signature

Typed or printed name

Date

)
,

I The signed statements shall be kept with the training records.

2.1.5 Exposure to Visitors

)
| NES shall control the exposure of visitors to its worksites to levels as low

as is reasonably achievable. For exposure contr^l purposes a " visitor" is

defined as any person not qualified as a radiation worker and who requires

h access to controlled areas.

If the visitor will not enter any controlled areas, he will be instructed such
. that he can recognize how these areas are marked and further instructed to

not to enter any area so marked. Visitors will normally require an escort
and will be issued temporary dosimetry.

|
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| Entry by a visitor to a controlled area shall require the following:

!

1. Assignment of a temporary self-reading pocket dosimeter (SRPD);-

?
2. Escort by a qualified radiation worker at all times while in the

j controlled area.
I

Visitors are not allowed access to any area where there is a significant risk

of internal deposition of radioactive material..

If repeated entries to controlled areas are required by a visitor, over
periods exceeding two weeks, a temporary TLD can be issued if the visitor
meets appropriate requirements as a radiation worker.

|

| 2.1.6 Non-Occupational Exposure Limits

)
i

| NES shall control the radioactive material in its possessica so that

| exposure to members of the general public is limited to the lowest
practical levels not to exceed the following: .125 rem per quarter or .5

- rem per calendar year.

3. PERSONNEL MONITORING

3.1 PERSONAL DOSIMETRY

3.i.1 Thermoluminescent Device (TLD)

S NES shall use TLD badges to measure personnel radiation exposure for-
permanent record purposes. This TLD measures ionizing radiaticn by

emitting a measurable amount of visible light which is directly proportional
to the amount of incident radiation. This TLD measures both beta and

) gamma exposure. The results of the TLD badge measurements are the
basis of the legal record of an employee's exposure. Therefore, any .

deliberate action by an employee which invalidates the TLD measurements

is cause for disciplinary action.
)
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3
Those pe sonnel who have qualified as radiation workers and who have a

need to enter a controlled area shall b issued a permanent TLD.
!

An individual's permanent TLD normally shall be worn on the front of the
body between the waist and neck, facing away from the body. !

i l

3.1.2 Suf-Reading Pocket Dosimeters

Self-reading pocket dosimeters (SRPD) may be issued to individuals who
'

enter controlled areas. These dosimeters, if used, shall be utilized as

required and shall be reurned to the Radiological Control Technician
(RCT) for processing, if the SRPD is worn with a TLD, the SRPD shall be

worn next to the perm. . ant TL'

All personnel who are likely to receive a dose in excess of 125 mrem in a
' quarter year shall be monitored by dosimeters. The following personnel

may be monitored with dosimeters:

1. Personnel entering an area posted as a radiation' area or high
.. radiation area.

2. Personnel who routinely remain !n spaces immediately adjacent to
radiation areas. Even though the general area radiation levels in the

; i space are less than one mrem per hour, personnel shall be monitored |

b
if they are likely to receive a dose in excess of 125 mrem in a quarter
year.

3. Personnel who directly handle or touch radioactive material, or - |

|

personnel in a controlled surface contamination area,' even though j

they do not enter a radiation area. However, it is permissible for)
personnel to handle radiation survey instruments containing check-

sources without bei. monitored with dosimeters.

Pocket dosimeters, whether low or high range types, shall be read.by the) |

Iwearer prior to entering radiation or high radiation areas and periodically
thereaf ter to control his own radiatlan exposure while in these areas. To

prevent off-scale reading, low range dosimeters shall be recharged I

whenever the reading exceeds 150. mrem.
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h
j Extremity TLD's will be made available by NES if the need arises.- I

| Extremity TLD's will be TLD finger rings or TLD's oriented toward the l

! source of radiatien as much as practical without causing damage to the '
devices during use.

3.2 LOSS OR DAMAGE OF TLD'S

),

Each instance of a lost or damaged personnel TLD shall be reported promptly to
radiological control personnel.

1

Individuals who lose or damage their TLD while in a controlled area shall f
) immediately exit the area and report the condition to the RCT. The Individual

shall be restricted from entering controlled areas until an exposure estimate has
been completed and a new TLD issued.

3.3 ESTIMATION OF DOSE

All exposures indicated by the TLD shall be considered to have been received by
the individual unless it can be clearly demonstrated to be erroneous.

)
If an exposure measurement result from a TLD is lost or proven erroneous, an

estimate of the dose received by the individual during the period in question shall

be established by the RCS and documented as a part of the employee's Exposure (|

) Record. An example of a Dose Evaluation Report is provided as Figure 3.
'

;

Estimates of dose received shall consider at least the following:

1. Dose rates in the individual's work area

1

2. Actions taken by the individual during the time for which dose information I

is desired. This review should include consideration of work position, time .(
f in controlled areas, etc.

.

3. Doses received by other personnel doing similar work in the area

FORM ONES 205 2/00
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3.4 WEARING TLD'S

The wearing of TLD's will be strictly enforced.

)

3.5 TRACKING RADIATION EXPOSURE

i

Prior to personnel performing work at the Chemetron/McGean - ROHCO [
1 property, NRC Form-4, " Occupational External Radiation E 3 91 story", will

be completed to determine personnel lifetime exposure. " Current
Occupational External Radiation Exposure", will be corr ;ec to determine

;

.ipersonnel exposure for the current year and quarter.
) d

4. INTERNAL RADIOLOGICAL MONITORING

4.1 BIOASSAY t

i

4.1.1 In-vitro Bioassay

in-vitro sampling (urinalysis) will be performed at least twice during the
course of work at the Chemetron/McGean - ROHCO property. The first

i

sample will be collected prior to the actual start of work. The second
sample will be collected upon work completion or personnel terminatlon.

Bioassay samples will also be collected in emergency situations.
-

4.1.2 In-vivo Bloassy

in-vivo (lung) counting will be performed by an approved vendor, i.e., local
hospital if urinalysis is not possible or sufficient.

4.2 SPECIAL INTERNAL DOSIMETRY EVALUATION-

Personnel-who are involved in radiological work will have internal dosimetry
evaluations when internal contamination is confirmed or suspected, in
accordance with the following criteria:

FON 8NES 205 2/80
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A. A urinalysis or chest count will be required in the following circumstances:

1. Whenever personnel are exposed to high airborne radioactivity above
limits in 10 CFR 20, Appendix B.;

3
;

2. Whenever personnel are exposed to high airborne concentrations

exceeding protection provided by respiratory equipment being worn. !

3. Whenever nasal swabs or personnel frisking indicates detectable-

counts of alpha or beta-gamma activity above limits of Section 1.4 of' i
.

the NES, Surf ace Contamination Program.

4. Whenever Radiological Controls Supervisor feels that internal
monitoring is needed.

When in-vivo examinations are required as a result of internal contamination, the

involved personnel shall be transported directly to the whole body counter
facility as roon as practicable af ter the incident. Additionally, in-vitro fecal
sampling may be required, if the urinalysis or in-vivo examination indicates
internal contamination.

4.3 DOSE COMMITMENT q

When an internal deposition is detected, the employee's dose commitment (s) shall ~

be estimated by methods consistent with reports 26 and 3' 0 of the International

Commission on Radiological Protection (ICRP). The dose commitment shall be

reported to the employee and shall become a part of his exposure history file.

The dose commitment is defined as the dose equivalent (rem) received by
specific organs during a period of one caler.dar year, that was the result of
uptakes (single or multiple) of radionuclides.
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4.4 WORK RESTRICTION

An employee may have his radiation work activities altered or limited as a result-
c

1 oft

1. Approaching the control levels of Section 2.1 herein
2. Unknown exposure status

3. Increased potential for internal deposition such as an open skin break
4. Repeated violations of safety requirements

,

The RCS is r sponsible for implementing work restrictions when necessary. The
iemployee's supervisor shall be notified in writing that a work restriction has been

-

imposed within hours of determining the need for a restriction. Copies of work

restrictions will be maintained in the employee's dosimetry record.

No person shall exceed the administrative control levels of Section 2.1 without
'

prior, written approval of the RCS and the SS.

An employee whose exposure status is unknown (e.g., lost dosimeter) shat! not

enter a controlled area until his current exposure status is determined by the
R CS.

When an employee has an internal deposition of a radioisotope induced for

medical diagnostic purposes, he shall be restricted from wearing a TLD until the

medical isotope is eliminated from the body. This is done to avoid including
exposure from the medical isotope to that exposure received from this contact
with radioactive material.

Employees who work with radioactive materials shall report any skin breaks

which they may have t_ thilr immediate supervisor and radiological' controls

personnel. Skin breaks include unbraled v.cunds, open cracks from chapping,

injuries such as lacerations, abrastcr s, punctces, and blisters or burns. A clear.ye

open wound shall be sufficient reason to prohibit entry to a controlled area,
irrespective of protective clot'<ing or medical dressings.
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Safeguards shall be maintained by supervision to minimize the likelihood of

accidental introduction of radioactive materials beneath the skin. If the skin is
broken while working with radioactive materials, the employee shall immediately

O. report to his immediate supervisor who will have the skin break surveyed by an

RCT. The RCS will determine if additional follow-up action is required.

Contaminated personnel shall be decontaminated in accordance with approved

O Procedures.

5. PERSONNEL RECORDS & REPORTS

O 5.1 EXPOSURE. RECORDS

-

The RCS shall assure that records are maintained to permit a ready accounting

of an employee's accumulated radiation exposure. This occupational exposure
O record shall include:

1

.

Any known prior employment occupational exposure history. (See Figure 1)A.
.

D B. External and internal- exposure received occupationally, including that
received at other Installations. (See Figure 2)

C. Special dose evaluations and work restrictions. (See Figure 3)
O
l

j D. Reports of unusual exposure such as- overexposure or= incidents with
potential for internal deposition. The incident forms will be supplied by

| NES.
'

O

| Each employee shall te informed of the results of all record dosimetry
j.- evaluations. Non-record exposure centrol information shall be preserved for two
l

years to enable exposure re-evaluation, if it should become necessary. Employee
i

Q exposure records she.!I be retained by NES indefinitely.
)
: ,

h
|. Fow anas 20s 2180.
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| 6.- IDENTIFICATION AND MONITORING OF CONTROLLED AREAS

6.1 CONTROLLED AREAS

0
| A radiological controlled area applies to areas which contain radioactive

materials or are considered as radiation areas.
:

|3
There are five (5) area posting classifications as defined below:

'

( A. Radiation Area

:
i

3 A Radiation Area is an accessible area where a major portion of the body

could receive a dose from 1 mrem to 100 mrem in one hour.

I

| Entrance to radiation areas shall1 be conspicuously posted with
O " DOSIMETRY REQUIRED" signs.

:

B. Airborne Radioactivity.

Areas accessible to personnel .will be posted as "AIRB ORNE

RADIOACTIVITY AREAS'.' if sirborne radioactivity exists or is likely. to

exist in concentrations exceeding 25 percent of those specified ir.10. CFR
20, Appendix B, Table I, Column I.

| Each Airborne Radioactivity Area must be posted with signs meeting
j applicable standards, including the rcdiation symbol, and the words .
| " CAUTION - AIRBORNE RADIOACTIVITY AREA".

C. High Radiation Area

A high radiation area is an accessible area where a major portion of the
body could receive a dose in excess of 100 mrem in one hour. Such areas

shall be posted as "High Radiation Areas" and locke.d or guarded. _ Positive
| controls shall be established for each entry into the area in such a way that
|

| FOWNES 205 2/80 -
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no individual is prevented'from leaving a high radiation area. Prior to
locking the area, a search will be performed to ensure all personnel have

exited. Signs shall be posted containing the conventional magenta three-
g bladed symbol on yellow background and-the words "CAUTIONi- HIGH

RADIATION AREA".

D. Radioactive Materials

D

A Radioactive Materials Area is an area that contains radioactive material
in quantities exceeding ten times the 10CFR20 Appendix C quantity. Each

-Radioactive Materials Area must be posted with signs meeting applicable
g standards, including radiation symbol, and the words "C AUTION -

RADIOACTIVE MATERIALS".

6.2 IDENTIFYING CONTROLLED AREAS

D

The boundaries of controlled areas, if not a permanent wall or_ fence, shall be
clearly indicated by rope, or chaln. Radiation warning signs printed in the
standard yellow and magenta colors shall be posted to identify to personnel the

g _ actual or potential presence of radiation or contamination and to notify
personnel of radiological conditions.

I

The radiation symbol used on radiological signs and tags shall conform- with
p

American National Standards Institute Standard N2.1-1969. The radiation
symbol in the standard colors (magenta and yellow) shall not be used for any
purpose other than radiological controls.

) ' All radiological posting shall be done by or at the direction of radiological-
control personnel. Movement or removal of posted radiation warning signs, tags,

or boundary markers by personnel other than radiological control personnel or
without their approval may be cause for disciplinary action. .

>

Controlled areas shall be posted with the appropriate signs such that posting is
readily identifiab!e from all ordinary avenues of approach.

>
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7. RADIOLOGICAL SURVEYS |
|

|'

1 .

. Radiation surveys are performed as necessary to ensure that personnel do not exceed !

h limits of Section 2.1 and do not receive unnecessary exposure to radiation. The

primary concern is to minimize personnei exposure as low as reasonably achievable
.

..(ALARA) by providing information to radiation workers on the radiation levels in the

work area so work will be completed effidently. An example of a radiological survey

) form is provided as Figure 6.

7.1 SURVEY FREQUENCIES

Radiation surveys are performed as necessary to ensure personnel do not exceed

; radiation exposure ilmits and to meet requirements for posting radiation areas.
'

Thes veys are performed to determine whether abnormal- radiation levels
exist a.- to determine the extent and magnitude of radiation levels. The-

) following surveys shall be the minimum performed.
.

!

j 1. Facilities Containing Radioactive Material -

!
,

b Radiation surveys shall be performed to control radiation exposurea.

whenever operations are performed that might be expected to change
I existing radiation levels. Examples of' such operations include ;

accumulation of waste and relocation of highly radioactive materials,
a) b. Temporary boundaries (e.g., rope boundaries) of radiation areas shall ;

be surveyed weekly to ensure controlled areas do'not extend beyond
posted boundaries.

rj_ c. Gamma surve , shall be performed at least weekly in occupied postedr

) radiation areas and high radiation areas, in all occupied areas of
:

|. radiological facilities and in radioactive material short-term storage
!
; areas. Long-term storage areas shall be surveyed at least monthly.

d. Other surveys shall be performed as necessary to control personnel

exposure to gamma, beta and alpha radiation.

|

)-
FORM 0NES 205 2/80

, . - - .. . - . . . . .- .. . .- . . .



. - - . -- .. .-. - . . . . - . . ._

.;

Y DOCUMENT NO. '83A5496
| . g.
o

PAGE 21 OF 34
NUCLEAR ENERGY SERvcts

|

'

2. During Casualties

; a. Radiation surveys 'shall be performed as necessary to assess the
exte.P and magnitude of a radiation condition In the evert ' an

L~ accident which might cause abnormal radiation levels.
!

i 3. Records -i

Records of radiation surveys shall be retained until the end of the Joba.

and submitted to Chemetron Corporation. The survey information,

shall be recorded on a standard form, if specified, or- on locally
: prepared fo ms which contain at least the following informations

i

Date and time of survey

; Reason for survey and type of radiation measured (c.g., weekly
) gamma)

Type and identifying number of instruments used
r . Instrument calibration due dates

Location (shall be shown on a survey map or listed in a table)

) . Radiation level measured
Remarks

Signature of surveyor

Signature of persons reviewing results (e.g., Radiological Controls
g Supervisor)
|

|

[ 7.2 SAFETY PRECAUTIONS

L

The following safety precautions shall be observed by personnel using portable
| radiation monitoring equipment.

!- t

Only personnel trained in the use of portable radiation monitoring
equipment shall be allowed to use this equipment. As a minimum, training

i-
shall consist of a lecture on the use of the instrument, and the meaning of

i

its measurements, a demonstration of its proper handling, and a period off.
! supervised use.

FOstM eNES 206 2/80
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2. Damage to or loss of radioactive source can result in spreading, inhaling, or
i

| ingesting contamination. Therefore, radioactive sources require. careful |

. handling and accountability control. If a source is lost, immediate steps- )
shall be taken to recover the source and minimize radiation exposure to or

contamination of personnel as a result of the lost. source.-

..

3. Except for. sources which are permanently attached to monitoring
instruments, check' sources which are not in use 55all be kept in a locked .

'

cabinet. The number of keys shall be kept'at a . minimum. Combination

locks are permitted and, when used, the number of personnel having the
. combination shall be kept to a minimum.

7.3 CALIBRATION AND MAINTENANCE OF SURVEY INSTRUMENTS

Radiological control supervisory personnel shall ensure that . the appropriate

| survey instruments are available, functional, and calibrated : using accepted
standards for performing radiation surveys.

The types and uses of specific radiation monitoring devices recommended for use

| are listed in Table 7-1.

b

f
i
t.

+

i

|
|

)
I

(

1
i

)
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TABLE 7-1 I

) RADIATION MONITORING DEVICES

RECOMMENDED
APPLICATION INSTRUMENTS

Personnel dosimetry, record Landauer TLD/ equipment3

Personnel dosimetry, self-read Atomic Products #019-100,200

Personnel survey / frisking, monitor Eberline Model PCM-1 A
,

Personnel Contamination Monitor !
)- Technical Manual

Area radiation monitoring alpha PRS-1,2 survey meter with AC3-7 probe

Area radiation monitoring beta / gamma ESP-1 survey meter with HP-270, HP-290
probes

I

Contamination monitoring beta / gamma ESP-1 survey meter with HP-210,
HP-210AL probes-

High level gamma radiation Eberline Teletector Gil2A

Area exit surveys Eberline Radiation monitor RM-20
>

Portable air sampling device Radeco H-809V

isotopic analysis Canberra Model 85 MCA with intrinsic
germanium crystal

General field geiger counter ESP-1 with gamma / beta probe

Continuous air sampling device alpha Eberline ALPHA-5A

Continuous air sampling device
beta / gamma

'

Eberline AMS-3

FORM eNE$ 206 2/80
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8. EMERGENCY ACTIONS +

|
L 8.1 ACCIDENTAL SPfl.LAGE OF RADIOACTIVE MATERIALS

Should radioactive or contaminated materials be accidentally released from

| their container the following actions shall be taken. NES personnel are to follow

the instructions below which have been developed using the SWIMS acronym:

"S " = Stop the spill
" W" = Warn other personnel

lsolate the spill area"I" =

" M" = Minimize personnel exposure
"S" = Secure the appropriate equipment,

I

Stop The Spill-

)
| If the spill has occurred from a source which may or is nntinuing to

j add material to the spill, take such measures as necessary to stop the
| spill, such as closing a valve or blocking the path of the fluid with

h
'

absorbent material. A balance of risk to the individual' must be
I weighed for potential personnel risk in these actions versus the

potential safety and' economic cost if limited actions are taken. If

mechanical action is needed, such as closing a valve or disabling a
.

] pump, knowledge of the effect on the total system or machinery i

involved is required prior to such actions. I

:

i 4) |

i

L

|
|

| :

I
I

I

!
s
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Warn Other Personnel-

1 |

|
'

Others in the immediate area and those entering the area must be
told of the event to enable all personnel' to take the appropriate [--

response actions. Health physics personnel must be notified as soon

as possible.

|

'

isolate The Spill Area-
)

Non-vital personnel shall be kept out of the immediate vicinity, if
necessary by having someone posted at the entrance to the area.

Personnel who have been contaminated shall remain in the immediate

[ vicinity to prevent the spread of contaminants until health physics
personnel release them. An exception to this is when the ambient

!

radiation levels are high or of a traumatic injury requiring leaving the
are has occurred.

)
Minimize Personnel Exposure-

| The event may include both a radiological and a chemical hazard.
) Personnel shall remain in the immediate vicinity until health physics

personnel arrive both to assist in spill control and to be available'for

surveying of exposed individuals. The nature of the spill, both
| chemical and radiological, and the need to monitor the spill shall.

dictate how close personnel should remain.

I Secure The Appropriate Equipment -
L

L
Ventillation or other operating. equipment may be selected for

! shutdown due to the nature of the spill and to prevent further
occurrence. Knowledge of the systems and equipment involved is-
necessary prior to taking such action.

i'

'
)

|
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O 8.2 FIRE IN A CONTROLLED AREA

!

Areas shall be evacuated by all non-emergency personnel when a fire, heavy
smoke, or similar fumes occur in a controlled area. Health physics, operational

G and/or fire response personnel shall be immediately notified. This is true for all

fire events, including those where personnel in the immediate vicinity have
extinguished a minor event, such as a wastebasket fire.

9 1. When possible the fire shall be extinguished by personnel in the immediate !

vicinity rather than allowing it to grow into larger proportions while
designated personnel are on their way. I

i

O 2. If a fire cannot be rapidly extinguished, the local fire department shall be j
summoned for fire detall:

fire detall_ shall wear self-contained respiratory equipment,
-

9
protective clothing, and any other items deemed necessary by the
lead health physics individual

the primary function of the fire detall shall be to evacuate personnel
-

from the fire area I
O

the secondary function of the fire detail shall be to save equipment
-

and property without endangering their own or other lives

the tertiary function of the fire detail is to minimize the spread of
-

contamination outside the controlled area '
s

S

3.
Fire extinguishing agents. such as CO , foam, or dry chemicals are2 j
preferred as this minimizes the volume of potentially contaminated liquids. '

I
4. All firefighting personnel shall be surveyed prior to exiting the event area

except for those in need of immediate medical assistance outside the t

controlled area. Minimization of the spread of contamination will be kept -
3

in mind at all times.
D

D
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8.3 CONTAMINATED INJURED MAN
3

1. Minor Tcunds

Several steps should be taken when open wounds could be contaminated.
,O
:

Wash minor woands immediately under running water, spreading theo

; edges of the gash. If at all practical, collect and - retain cotton
sponges, fluids, etc., for analyses,

,0 -
1

|

Report all radiation accidents involving personnel wounds, ingestiono

or Inhalation to the RCS as soon as ;:-sible.

O
o Call, at once, a physician qualified to treat radiation injuries and to

collect additional bioassay samples.
l
,

O Permit no person involved in a radiation -injut - to return to work
without the approval of the attending physician'and the RCS.

Prepare a complete history of the accident and subsequent activityo

g related thereto for the RCS.

i .2. Serious Injury

0 In emer8ency situations where an individual is seriously injured in a.
contaminated area, the first priority is to treat the injury.

1

Other actions include:

:O l

o Contact the RCS

o Call or have someone call an ambulance

Notify the nearest hospital qualified to treat contaminated injurieso

g that a potentially contaminated injured _ person would soon arrive,

i

.

O
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O A Health Physics Technician equipped Mih approph ne survey instruments

shall accompany the contaminated, injured individual to the hospital.

Once at the hospital, the Technician shall survey the emergency transport -
g vehicle and' paramedic crew. The Technician shall support the ' medical

staff treating the patient regarding survey results, accident history, etc.-

No contaminated injured individual may return to work without written

0 approval of the attending physician and the RCS. l

8.4 HIGH AIRBORNE RADIOACTIVITY
1

g Particulate Radioactivity above 2 x 10-II uCi/ml alpha (based on insoluable U-
238) in occupied radiological areas:

NOTE:
~

High airborne contamination is not expected in ground moving tasks.
O However, cutting, grinding or burning of other material may be

performed in containment thus warranting these precautions.

A. Immediate Action: Notify Radiological Controls Supervisor.
.O-

(1) Evacuate personnel from affected areas. Don respiratory equipment .
In accordance with the Airborne Radioactivity Program (No.
83 A5497) for personnel who must return to the affected area.

O

(2) Verify that the high - airborne results (i.e., from air sampling or
elevated instrument readings) are correct. .

1.

O (3) Stop operations which might be causing high airborne radioactivity
until adequate control of airborne radioactivity is established.

(4) Secure air moving equipment (e.g., fans, window air conditioners, and
:O unit heaters)in the affected spaces.

1

I

I
l

i

O
-
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O !

(5) Determine the extent of the airborne radioactivity by sampling the
affected area and adjacent areas which might be affected using
portable air samplers.

O ,

'

B. Supplementary Actions

(1) Attempt to identify the radionuclide causing the airborne
O

radioactivity. For example, by promptly measuring the sample for
alpha radioactivity and determining the half-life.

(2) Measure and control' surface contamination in areas affected by high
O airborne radioactivity.

(3) Perform alpha and beta / gamma surveys of ventilation filters and

c'ucts and measure surface contamination in the vicinity of theO
ventilation exhaust discharge point.

(4) When resuming operations, take a portable air sample to verify that 1

the cause of high airborne radioactivity is corrected.
O-

t

(5) Check personnel exposed to high particulate radioactivity for internal
radioactivity.

O C. Followup Action:

A report of any incident involving high airborne radioactivity, other than

O f allout or natural background, in areas occupied by personnel not wearing
,

or wearing inappropriate respiratory equipment, shail be sent to Remcor.

The report shall include results of internal monitoring and be submitted
within ten working days.

O

O
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3 8.5 LOSS OF RADIOACTIVE MATERIAL

If radioactive material is lost, the following procedures shall be followed:

A. NES will immediately conduct a search. The primary reason for this is to
I ascertain that no persons -will receive inadvertent internal or external

exposure from the material. '

,

l

B. If the material cannot be located before the end of the work day, NES will

prepare an incident report in accordance with 10' CFR 20.402 and cv'f y
the NRC as appropriate.

a

<

)
!

i.

f

I-

r

)

)

1
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!.
.,

,
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!

.

Esti ated Exces;re (Evaluate above Data and Estirst: 0::upational External
.

4
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'
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,.

Dec. File This Report with Applicable
Dosir.etry Records for Period

By

FIGURE 3

FORM eNts 20S 2180

.. . . .-. - - -- - - - - . .. .... - -- - . . . . . . _ - _ . - . . - . . . . .



1

!

,
-

-

0,, kln4i 'g ~ .o,
, $ ?, ' sz e2 sEB< R2bEs

u

O_

'

O
'

-

'

-

-

O
-

O
-

w

h
-

O : -

Y
B 4

D E
E R

O W U.

N E G
II

V FLO EA RI

A RN E -E
R O S

^

^

S
A A/

E
R

O
.

m
s

N
O
I

T
A
C EO _

O M
L wI

TP
A D

EM .

S w

Y U
:E T YV N BO R E SU M K D

,

ES U R YD E R A EL T T M VE A S EF D N RI

R UI

S
O

A" eOs ,

,



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

.O
1

DAMES & MOORE
HEALTH AND SAFETY PLAN . :O

Project Name: Allegheny International, Harvard /Bert Ave. Sites
Project Number: 17653 003-023
Project Site Location: Newburgh Heights, Ohio.

.O Project Manager: Theodore Adams
'

Site Safety Officer: Larry Keefe
Plan Preparer: Kathryn A. Sova
Preparation Date: _ September 1990

0
APPROVED:

Regional Health & Safety Manager

.O. -

(Date)
,

Office Safety Coordinator

,

e

(Date)

.o
Managing Principal-in-Charge

|
| (Date)O
i

,

i Project Manager
i.

( .

(Date)

D

D

. . - . . - _ . -. ___. .. _ - . . . _ . . ..- .



__

O-

TABLE OF CON'ENTS
'O g

1.0 PURPOSE 1

2.0 APPLICABILITY 1

0
3.0 SITE DESCRIPTION 2

3.1 General Information 2'
3.2 Site History 2 i

O 3.2.1 Dames & Moore Activities 3 '

3.3 Facility Description 4
3.4 Hazard Evaluation .4

,

O 4.0 EMERGENCY INFORMATION 6

4.1 Emergency Contacts 6
4.2 Ixcation of Site Resources 7
4.3 Additional Articles to be Taken into Field 7

O 5.0 SITE SAFEiY WORK PLAN 7
1

5.1 Monitoring 7

5.1.1 Monitoring Requirements 7 i
O 5.1.2 Monitoring Schedule 8

;

5.1.2.1 Instrument Calibration 8' l
5.1.2.2 Background Readings 8
5.1.2.3 Air Monitoring Frequency 8

'

O 5.2 Levels of Protection 9
5.3 Respiratory Protection- 9 ;

5.3.1 Types of Cartridges / Limits of Cartridges '9- I

O 5.4 Work Limitations 10 - !

5.5 Field Personnel 10-

5.6 Heat Stress / Cold Stress 10
,

6.0 DECONTAMINATION PROCEDURES 11

O 6.1 General 11

7.0 FORMS 18

i

LO

. _ _ _ _



- _. - . . _ _ _ - _ _

|O 1

!

|

TABLE OF CONTENTS (continued)

:O

-
,

TABLE 1 Exposure Limits and Recognition Qualities

'o TABLE 2 - Acute and Chronic Effects and First Ald Treatment
TABLE 3 - Hazard hionitoring hiethod, Action Levels & Protective hicasures
TABLE 4 Protective Equipment for On Site Activities

' ATTAClihfENT A - Radiological llealth & Safety Plan (NES)
O ATTACHhiENT B - Standard Safe Work Practices

ATTACilhiENT C - Contacts and Procedures
ATTAClihiENT D - Responsibilities
ATTAClihiENT E - lleat Stress / Cold Stress
ATTACllhiENT F - Forms

:O

O

O

iO

O

O

i

lO
:

..



. - - - - - .-

10

;O
i 1.0 PURPOSE

The purpose of this Plan is to assign responsibilities, establish personnel
'

O protection standards and mandatory safety practices and procedures, and provide for

contingencies thr. may arise while cond'icting sampling and other on site activities at

the Allegheny International (Harvard /Bert Avenue) sites in Newburgh Heights, Ohio.

O

2.0 APPLICABillTY

The provisions of the Pla'i are mandatory for all on site Dai..es& MooreO
employees and Dames & Moore subcontractors engaged in on site operations who will

be exposed or have the potential to be exposed to on site hazardous substances.

|g Dames & Moore policy states that Dames & Moore subcontractors shall

provide a health and safety plan for their employees covering any exposure to

hazardous materiak and shall complete all work in accordance with that plan. The

subcontractor may choose to use Dames & Moore's Health and Safety Plan as a guide
O in developing its ow t plan or may choose to adopt in full the Dames & Moore plan.

In either case, the subcontractor shall hold Dames & Moore harmless from, and

indemnify it agains;, all liability in the case of any injury. Dames & Moore reserves the

right to review and approve the subcontractor's plan at any time. All subcontractorsi

:o
|

will, at a minimum, follow all provisions of the Dames & Moore Health and Safety
Plan,

iO Inadequate heal u and safety precautions on the part of the subcontractor,
I

or the belief that the subcontractor's personnel are or may be exposed to an immediate

health hazard, can be the cause for Dames & Moore to suspend the sul antractor's

site work and ask the subcontractor's personnel to evacuate the hazard arca.

.O

Heahh and Safety Plar page 1
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Dames & Moore's subcontractor will be responsible for operatirig in

0 accordance with the Occupational Safety and Health Administration (OSHA)

regulations 29 CFR Part 1910,120 - Hazardous Waste Operations and Emergencyd

Response. These regulations include the following provisions for employees exposed

to hazardous substances, health hazards,or safety hazards: training as described in

.O 120(c); medical surveillance as described in 120(f); and personal protcetive equipment

described in 120(g),

'

3.0 SITE DESCRIP' HON

3.1 GENERAL INFORMATION

O
Site: Allegheny International, Harvard /Bert Avenu: Sites

Job No.: 17653 003 023

Objectives: To conduct an environmental investigation.

O Proposed Date of Investigation: September 1990 - Unknown

Background Review of the Site: Complete .__. Preliminary ._X._

Documentation / Summary: Overall Hazard: Serious Moderate ._X_
Low Unknown ._X_

O

3.2 SITE HISTORY

Bert Avenue Sitenv

Prior to 1975, the Chemetron Corporation disposed of industrial wastes

and rubble at a nearby dump site at Bert Avenue. These wastes included general plant

!O trash, process residues, and building debris, Some of the material discarded was

contaminated with low levels of depleted uranium (U 0s) Thh contaminant resulted3

from the dismantling and decommissioning of the company's former depleted uranium

conversion and catalyst product fa :ility, which was operated at the Harvard Avenue site.
,O-

Other wastes discarded at this dump we'e: antimony slag, containing nuclide of the

.ealth and Safety Plan page 2
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natural uranium and thorium decay series in disequilibrium; fly ash, containing the

O natural uranium and thorium decay series; and fire brick and crucibles, also containing

the uranium and thorium decay series radionuclides.
,

Currently, the southern portion of the property is on the same level as the
O adjacent land; there is a steep slope to a swampy, surface water drainage area in the

northeast portion of the site. Discarded equipment and miscellaneous trash and rubble

are located around the edges of the slope. The site is fenced with access controlled by

a locked gate.
O,

Ilarvard Avenue Site

o In 1959, the Chemetron Corporation purchased a foundry warehouse at

the company's present location in Newburgh Heights, Ohio. Portions of this building

were used from 1965 to 1972 to convert depleted UF,, to U 0, for me in producing a3

chemical catalyst. Processing operations subsequently contaminated the south end of
O the building.

,

The si'e consists of a parcel of vacani !ad adjacent to the current
McGean/Rohco facility. The site is at grade level, fences on three sides, and bounded

O
on the fourth side by the warehouse wall.

,

3.2.1 Dames & Moore Activities

O
Dames & Moore will:

Collect surficial soil samples;.

,0

Perform radiological sunreys; ;.

Perform air monitoring surveys for chemical hazards; and-

|
Health and Safety Plan - page 3 I
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)

Monitor a subcontractor drilling soil borings, and collect soil samples from.

) the borings.

3.3 FACILITY DESCRIIrrION

) Waste Types: Liquid _X Soli 1._X_ Sludge Gas

Characteristics: Corrosive Ignitable Radioactive X
Volatile Toxic ._X. Reactive Unknown _2_

Unusual Site Features (dike integrity, power lines, terrain, etc.):
9

(Steep, deep slope - Bert Avenue site)

Status: (active, inactive, unknown) Innetive

)
3.4 IIAZARD EVALUAT10N

Radiolonical

]
*

Hazardous exposures associated with uranium are of two types: chemical

and radiological; of the two, radiation is the more hazardous. Prior radiological surveys

and soil sampling at both sites have identified residual surface and subsurface
>

radioactive contamination. There are three principal types of natural radioactive
emissions from radionuclides.

) Alpha particles have very low penetrating power and can be stopped by

paper or the upper layers of skin, but are hazardous if inhaled or 'ngested.

. -

Beta particles have fairly low penetrating power, but can cause localized

skin reactions, such as burns, when external to the body. Beta particles are also>

hazardous if inhaled or ingested.

Gamma rays have high penetrating power when external to the body, and
)

if gamma-emitting sources exist within the body, it poses an internal hazard as well.

Health and Safety Plan pe,e 4
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)

Protective equipment !s required to prevent inhalation and ingestion of gamma emitting
materials.)

As activities on site include drilling and sampling, close attention will be

paid to site monitoring for radioactive contamination. Therefore, an NES Health

) Physics Technician will follow screening / sampling procedures as outlined in the NES

Radiological Control Plan (Attachment A).

Safety

)

The Bert Avenue site has an excavation which is deeply sloped and littered

with debris, e.g., glass, metal, etc. A registered professional engineer will assess the

.) stability of the slope prior to on site activities and determine if protective system (s) are
needed.

The Harvard Avenue site has several excavations which, after periods of

) rain, accumulate water in the bottom of the excavation. Dames & Moore personnel

will not enter any excavations unless a registered professional engineer has evaluated

safety conditions in terms of OSHA regulations 29 CFR Part 1926 Subpart P -
Excavation Standard.

)

Standard Safe Work Practices employed by Dames & Moore are listed in

Attachment B and must be adhered to at all times
*

.

)
Chemical

i

Recent sampling indicates the presence of metals in soils and sediment.

) The exposure limits, recognition qualitics, acute and chronic effects and first aid '

treatment for these contaminants are presented in Tables 1 and 2. !

Routes of exposure associated with contaminated dusts are via inhalation
) and eye and/or skin contact if dry or dusty conditions exist. Volatile organic

|

Heakh and Safety Plan page 5
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3

compounds, if present in environmental media, may be hazardous if inhaled or
,

7
absorbed through the skin.

Therefore, a minimum of Level D+ protection is recommended to

perform work on site with the potential,to upgrade to Level C if organic vapors exceed

) action levels and/or if dry or dusty conditions exist. Tables 3 and 4 provide hazard

monitor 4g methoos, eJion levels and protective equipment required for on site

activities.
,

)
.

t

4.0 EMERGENCY INFORMATION

If an emergency develops on site, the procedures as listed in Attachment C

should be utilized. Should the situation require outside support services, the client will

be notified along with the appropriate contact from the list which follows.
.

h 4.1 F.MERGENCY CONTACTS

,

Contact Person or Agencv Telephone

Police (Bert Ave. Site) Newburgh Heights 911

f Police (Harvard Ave. Site) Coyahoga Heights (216) 883 6800
'

Fire (Bert Ave. Site) Newburgh Heigh's 911

Fire (Harvard Ave. Site) Coyahoga Heights (216) 641 1923
Ambulance Newburgh Heights 911

Hospital Saint Vincent Charity (216) 363-2746
j Client Contact John Ellwood (AI) (412) 562-4180

D&M Project Manager Theodore Adams (716) 662 8016
1

) (216) 341-6818
|

(Bert Ave. Site)
D&M McIC/ Group leader Robert Blickwedehl (716) 662 8016

| D&M Regional H&S Manager Kathryn A. Sova (201) 272-8300

) D&M Cert. Health Physicist Dr. Carlyle Roberts (716) 942 3235

Health and Safety Plan page 6
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!

f 4.2 IDCA'l1ON OF Sfm RESOURCES (for emergency use)

Water Supply: Available on site. ]
Telephone: Available on site, j

)

The location of site resources for emergency use will be identified by the

Site Safety Officer prior to initiation of on site activities. i

)
4.3 ADDITIONAL ARTICLES 'ID BE TAKEN IN'ID FIELD

1. First Aid Kit
' Disposal Eye Wash (1 liter or more).

)

5.0 SrIE SAFETY WORK PLAN

)

5.1 MONTIDRING

5.1.1 Monitorine Requirements

The Site Safety Officer (SSO) will conduct air mo titoring for the hazards
,

I present in Table 1. Equipment necessary for air monitoring at this site consists of an
|
! OVA /PID, a particulate meter and an explosimeter. The type of monitoring
| Instruments specified by the hazard and the action levels to upgrade personal protection

are shown in Table 3. All monitoring equipment shall be maintained following

procedures outlined in the owner's manual for the specified monitoring equipment.

|

|

|

Heahh and Safety Plan . page 7,
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'

5.1.2 Monitorine hh~iale

O
5.1.2.1 Instrument Calibration

All applicable instruments shall be calibrated daily. Readings shall be

O recorded on the Instrument Calibration Check Out Sheet provided in Attachment F. i

,

5.1.2.2 Background Readings

#'
Before any field activities commence, the background levels of the site

will be read and noted on the Air Monitoring Forms in Attachment F. Daily

background readings shall take place away from areas of potential contamination to
,

'

obtain accurate results.g

Generally, background levels for organic vapors in ambient air read zero.

If background readings indicate higher levels of organic vapors than anticipated, the

3 Site Safety Officer will determine the source of the readings prior to initiation of on-

site activities. This Plan will be amended, as appropriate, to reflect any adjustments -

necessary as the result of higher than expected background levels.

5.1.23 Air Monitoring Frequeng

All site readings may be noted on the Air Monitoring Form provided in

) Attachment F along with the date, time, weather conditions, wind direction and speed,

|
if possible, and location where the background level was recorded.

The following schedule should be followed for air monitoring activities as

j specified for each activity.

!

3

Hedth and Safety Plan page 8
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Activity: All Activities )

O Air M nit ring Equipnnt Monitoring Freauem

CGI Monitor every 15 min /every sample retrieved !

liNu/ OVA Monitc,r every 15 min /every sample retrieved )
Particulate Meter Monitor continuously

O 1

i
)

5.2 IEVELS OF PROTECTION

O A minimum of level D+ protection is needed to perform work on site.
.

level C protection may be required, as described in Table 4, and will be available on-

site.

:O
53 RR9PIRATORY PROTECTION

53.1 Tvoes of Cartridges /Umits of Cartridges

:O

If air purifying respirators are required, organic vapor / acid gas cartridge (s)

with high efficiency dust and mist filters will be used.

O Sampling activities will be initiated in Level D+. If organic vapors as

measured in the breathing zone by the OVA /PID exceed 1 pptr, don respirators.

llowever, if organic vapors exceed 5 ppm, evacuate the area and notify the Projectl

Manager. A re assessment of personal protective equipment (PPE), includingO
respiratory protection, will be made.

All ambient air measurements which are taken to evaluate personnel

O exposure wilt be taken within the individual's breathing zone and shall be fairly
frequent or constant for a duration of at least 30 seconds.

6

O

Health and Safety Plan page 9
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O

3If dust levels, as measured by the particulate monitor, exceed 1 mg/m ,

g implement dust suppression measures or Level C. If dusty conditions continue

following dust suppression, don respirator. )
|

|

5.4 WORK llMITA'HONS
O

In general, field work will be conducted during daylight hs ars only. At,

least two personnel will be in the field at all times. The Dames & Moore Project

Manager (PM) or Regional Health and Safety Manager (RHSM) must grant special
.O

permission for any field activities conducted beyond daylight hours. All Dames &

Moore personnel working in the field have completed the Dames & Moore Hazardous

Material Sites Training Course (or its equivalent). Additionally, all Dames & Moore

O field personnel have been declared medically fit for duty and, where respiratory

protection is necessary, have been properly trained, fit testeo and declared fit for

respiratory use. No drilling shall take place without first confirming the absence of

subsurface utility lines or other buried metal objects.

.O

5.5 FIELD PERSONNEL

The responsibilities of the Project Manager, the On Site Safety Officer and
O project perscnne.', are listed in Attachment E and must be adhered t<> at all times.

A work party consisting of the following persons will perform the tasks:

r ject Managen neodore Adams
O

Site Safety Officer: Larry Keefe

5.6 IIEAT STRFE/ COLD STRFM

O
'

If on site activities are conducted during extreme weather conditions,

instructions for minimizing heat stress / cold stress are in Attachment E.

:O
l

Health and Safety Plan page 10 'I
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6.0 DECONTAMINATION PROCEDURES

'O |

6.1 GENERAL

. ;

Radiolonical
.

O '

A single radiological entry / exit (control) point will be established for each

site such that, prior to entry, all Dames & Moore and Dames & Moore subcontractor

work personnel are checked by an NES Health Physics Technician for proper protective
O

clothing. Upon exiting, contaminated or suspected contaminated clothing is removed,

and placed in proper waste receptacles, and all exiting personnel will perform a self-

frisk to determine any presence of contamination.

:O
Persons found to be contaminated will be deconned in accordance with the

NES Radiological Control Plan (Attachment A), and the levels and extent of the

contamination documented. The results of any and all decontamination efforts will also

-O be documented. *

Chemical

*

O Personnel should follow the decontamination procedures outlined below.

1. I.ocate a decontamination area.

!c
2. Establish a personnel decontamination station consisting of a basin with

soapy water, a rinse basin with plain water and a can with a plastic bag.

|O 3. Wash and rinse boots.

4. Remove outside gloves and discard in plastic bag.

!O 5. Remove disposable suit and discard in plastic bag.

Health and Safety Plan page 11
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O
,

6. Upon leaving the contamination area, all personnel will proceed throrgh

:0 the appropriate Contamination Reduction Segaence as described above. I

7. All protection gear should be left on site during lunch break following

decontamination procedures.
'O

The maximum decontamination layout for Level C protection is shown on

the attached diagram, and a description is given below.

O
Marimtim Ma==ures for 12 vel C Demntamination

Station

0 1: Segregated Equipment Drop 1. Deposit equipment used on-site (tools,

sampling devices and comainers,

monitoring instruments, clipboards, etc.)

on plastic drop cloths or indiffer'nt
O containers with plastic liners. Segregation

at the drop reduces the probability of

cross contamination. During hot weather:

|O
operations, a cool down station may be

set up within this area.

2: Boot Cover & Glove Wash 2. Scrub outer boot covers and gloves with

|O decon solution or detergent and water.

3: Boot Cover & Glove Rinse 3. Rinse off decon solution from Station 2

using copious amounts of water.
.

|O

4: Tape Removal 4. Remove tape around boots and gloves -

and deposit in container with plastic
liner.

O

Heakh and Safety Plan page 12
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1

5: Boot Cover Removal 5. Remove boot covers and deposit in
]

c ntainer with plastic liner.O

6: Outer Glove Removal 6. Remove outer gloves and deposit in

container with plastic liner.
;

'O
7: Suit and Boot Wash 7. Wash splash suit, gloves, and safety [

boots. Scrub with long handled scrub

brush and decon solution.-
,0

'

8: Suit, Boot & Glove Rinse 8. Rinse off (econ solution using water.

Repeat as many times as necessary. ,

9: Cartridge or Mask Change 9. If worker leaves exclusion zone to
change cartridges (or mask), this is the

,

last step in the decontamination

O Procedures. Worker's cartridges are

exchanged, new outer gloves and boot

covers donned, and joints taped.
Worker returns to duty.

O
10: Safety Boot Removal 10. Remove safety boots End deposi: un

container with plastic liner.

O
11: Splash Suit Removal 11. With assistance of helper, remove splash

suit. Deposit in container with plastic
liner.

LO
12: Inner Glove Wash 12. Wash inner gloves with decon solution.

.

13: Inner Glove Rinse 13. Rinse inner gloves with water.

'O

Health and Safety Plan page 13
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!

14: Face Piece Removal 14. Remove face piece. Deposit in contamer
.

'O with plastic liner. Avoid touching face i

with fiigers.

15: Inner Glove Removal 15. Remove inner gloves and deposit in
O lined container. |

1
,

16: Inner Clothing Removal 16. Remove clothing soaked with ;

perspiration and place in lined container. ;

O
Do not wear inner clothing off site since

there is a possibility that small amounts

of contaminants might have been

O transferred in rem ving the disposable

coveralls.

17: Field Wash 17. Shower if highly toxic, skin corrosive or

O skin absorbable materials are known or

suspected to be present. Wash hands

and face if shower is not available.

O 18: Redress 18. Put on clean clothes.

Minimal Decontamination

;O
Less extensive procedures for decontamination can be subsequently or

initially established when the type and degree of contamination becomes known or

potential for transfer is judged to be minim ' These procedures generally i.ivolve one

O or two washdowns only. The layout for a minimal decontamination operation is shown
'

: in the attached diagram.

O

Health and Safety Plan page 14
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i
;

Qosure of the Personnel Decontamination Station
,

;O
i

All disposable clothing and plastic sheeting used during the operation
: should be double bagged and removed to an approved off site disposal facility. Decon

,

and rinse solution will be contained on site. Re usable rubber clothing should be
O dried and prepared for future use. (If gross contamination has occurred, additional

decontamination of these items may be required.) Cloth items should be bagged and

removed from the site for final cleaning. All wash tubs, pail containers, etc. should be
'

thoroughly washed, rinsed, and dried prior to removal from the site.
O

:O

'O

,O

O

l

O

O
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7.0 FORMS

,

The following forms are located in Attachment E:'

!

Site Safety Briefing Form

) Plan Acceptance Form

Plan Feedback Form

Accident Report Form

Erpmure History Form (to be comp 1.ed by PM. only)
Calibration Check Sheet

Air Monitoring Form
,

} The Site Safety Briefing Form will be completed prior to initiation of on-

site activities. The Plan Acceptance Form should be filled out by all employees

working on the site. The Plan Feedback Form should be filled out by the On Site

Safety Officer and any other on site employee who wishes to fil; one out. The Accident ;

} Repnt Form should be filled out by the Project Manager in the event that an accident
,

occula. *

ALL COMPLETED FORMS SHOULD BE RETURNED TO THE

BUFFALO HEALTH AND SAFETY OFFICER

.

)
,

F

. :

)

)
,

Heakh and Safety Plan - page 18
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TABLE 1
1

EXPOSURE UMH5 AND RECOGNH10N QUAIIHES
)
i

IEXPOSURE *) IDLN@) fLIMITS (PPM LEVEL (PPM
itJutESS UNLESS WAmet#G IGENTIGs '

OTHEMISE OTMERWISE CDuCENTRATION LELbI DELI #I POTENilAL i
CourodND INDICATED) INDICATED) CDOR (PPM) % % (EV)

Uranitan 0.2 as/mX2) 20 mg/m variable -- variable verfable
3

i--

Chromium 1 mg/wXII mone variable -- verlable Veriebte --
0.5 mg/mE I

Ant monr 0.5 mg/=XIX2) 80 mg/m -- -- -. .. .. |i 3

Arsenic 0.2 sup/mM2) Ce variable variable -- -- --

Zine varies with mone -- -- -- -- --

Compossid

tead 0.15 mg/mX2) wone variable -- variable variable --

Copper 1 mg/mMIX2) None odorless -- -- -- --
|

Specified
t

Nicket 1 mg/mMIX2) Ca variable -- -- -- --

.10TES:

(a) * OSNA Permissible Emposure Limit or American Conference of Gw.-.aat '

Industriot Nygienists (ACGIM) Threshold Limit Vetue. I

(b) Immediately Dangerous to Life or Neotth Levet.
(c) Lower Emptoolve Limit
(d) Upper Emplosive Limit

i

(1) osna Time Weighted Average
(2) ACGIN Time Weighted Average

*

Ca = Potential himan carcinogen

The odor eserning concentrations given are generally odor thres*rAJs with
irritation thresholds given in parenthesis.

!
4
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TABW 2

ACUTE AND CHRONIC EFFECIS AND RRST-AID 'IREA'IMEPR

COWOURO ROUTES OF EeTRY EYE IRRIIANT ACUTE EFFECTS CNRoult EFFECTS

Uranitsa Inhetetion Yes Derustitis, skin burns, chest Skin, bone morrow, tymphootics, blood
Ingestion rates, cough, nousee, vauriting liver, kidwys

Chromitan Inhetetion -- Nistologic fibrosis of tunes Respiratory systeer, Chromitse VI
Ingestion carcinogen
Skin and/or
Eye Contact

Antimony Ireatetion -- Irritates nose, throet, moir'; Respiratory system, CVS, skin, eyesA

cough, dizziness, headecfw, nousee(Skin and/or
vomiting, dierrhee, temb1s to smetEye Contact

Arsenic Irmeletion -- Utcerotion of noset sectum. Liver, ki@eys, skin, tungs, tyuphetic

Ingestion hrustitis, GI disturtances, system
Skin Absorption wissentation of din
Skin and/or
Eye Contact

Zine Irhetstiv -- Sweet metet teste, dry throat, Respiratory system
cough, chit ts, fever, tight chest,
bturred vision, back pain

Lead I W ietion -- Lessitude, insomnia, eye grounds, GI tract, CNS, ki 6 eys, biced,
Ingestion ehdomrinet pain, gingivet Lead line gingivet tissue
Skin and/or
Eye Contact

1
~

Copper tr6eletion Yes Irritetes mucous erubranes, Respirotory system skin, tiver,>

Ingestion metet teste, der 1metitis increased risk wit 5 Wilson's discese,
Skin and/or kieeys
Eye Contact

nicket Inhetetton -- meset caviti- , sensitive derne- mesel cavities, tunes, ski,

Ingestion titis, etIer,ec asthem, pnessmanitis
Skin and/or
Eye Contact

Generit Firrc-Ald Treatm g (A first-sid kit will be kept in the site vehicle)
Irrigate Isenedia*2ty (A portable eye-wesh tmit will be kept in the site vehicle.)Eye

- Scop Weeh Promptly
-

51cin
Irmatetion - stowe to Fresh Air
Ingestion - Get 90edicet Attention

- , - __ - _ - -.
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TABLE 3

IIAZARD MONFIDRING ME'IllOD, ACIlON EVELS, AND PR *ITCITVE MEASURES

l

stAZAa0 noulTORiteG OEETse0D ACTION LEVEL PROTECTIVE IEEASURES 880hlTORImG SCIIEDULE

Tonic Vapors OW4/PIO (10.2 EV tamp) (Ihesurable Atmwe Backgromd Level 0+ (see Table 4) o Continue ear,rking
gesed on Judgement of SSO

to to 1 Mus o Contirse annitorirg
every 15 minutes /
euery suele retriewd

OVA /PIB (10.2 EV tamp) (Ihesurable Above Background Levet C (see Table 4) o Continue working
Based on Judgement of SSO

d-5 ppet o Cetiessasunnitorire
OWAO (10.2 EV tamp) IIhesurable Above Background STOP WORE

Based on J:sdescent of SSO EVACUATE AREA
>$ ppe NOTIf7 PWOJECT MA8tAGER

3Tonic Dust Particutete tecniter < 1 mg/m above backgromd Level 0+ (see Table 4) o Cantirsansuunitority

> 1 mg/m' abewe backgromd * Implement dust stp- o Omtirunsatentorirg
pression meesures.
Levet C (See Tabte 4)

Emplosive Atmosphere Emplosimeter 0-10% (EL o Cetirsae smitority
every 15 minutes /
euery ample retriesud

10-25% LEL o Canticumse vitoriql

>25% LEt EVACUATE AREA
EMPLOSION MAZAA0
WOTIFY PROJECT 9that4GER

!!O.!!II:

(1) The above action levets are not solely based on the criterie for selecting levels of
protection by the 1984 EPA Standard Operating Procedures $.but also on the professionetjudgemerl and emperience of the Site safety Officer (S50

Super windy or dusty condissons exist. The aree should be hosed doen to tr* to minimize*

the potentset for the irdiolation of contamiineted dJst.

,

t

. . , - -- _ . . _ _ _ . . _ . _ _ _ _ _ _ _ _ _ _ _ . __.____. ______ _ _ _ _ _ _ . _ _ .
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TABLE 4 j
,

D !

PROTECTIVE EQUIPMENT FOR ON-Sim ACITVITIES I

Activity Level Protective Equipment

h All Activities D+ o Hard hat
|

o Safety goggles

o Tyvek coveralls (0

J
o Heavy duty anti-C rubber gloves

and inner latex gloves

o Outer chemical-resistant (neoprene)
steel toe / steel shank boots or ,

3 rubber boots over steel toe work boots

o Dosimetry Badge (TLD)

o Hearing protection (foam ear plugs
) or ear muffs)(2)

<

All Activities C o Same as above plus
,

o Full face respirator with organic :

vapor / acid gas cartridges with high-
h efficiency dust and mist filters (3)

'

|

|
| (1) Cotton coveralls can be used in place of Tyvek

-

coveralls (except during drilling) when direct
reading instrumentation and visual obser.<ation

j indicate that no contamination is present.

(2) Required during noise intensive activities.

[ (3) If the OVA /PID reading is measurable above
background or duity conditions exist. *

t

L
l

1

- - . - __ - - . - -.
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STANDARD SAFE WORK PRACTICES
1

I. GENERAL
,

;

1. Eating, drinking, chewing gum or tobacco and smoking are prohibited in ;

o the contaminated or potentially contaminced area or where the possibility

i for the transfer of contamination exists. Employees who handle contar?

nated or potentially contaminated materials or artides must wash d.h

soap or mild detergent and water before eating.

|O
2. Avoid contact with patentially contaminated substances. Do not walk

through puddles, pools, mud, etc. Avoid, whenever possible, kneeling on

the ground, leaning or sitting on equipment or ground. Do not place
O

monitoring equipment on potentially contaminated surface (i.e., ground,

etc.).

;

3. Prevent, to the extent possible, spillage. In the event that a spillageO
occurs, contain liquid, if possible.

4. Prevent splashing of contaminated materials.

O
5. All field crew members shall make use of their senses (allsenses) to alert ,

them to potentially dangerous situations in which they should not become

involved (i.e., presence of strong, irritating or nauseating odors).

6. Field crew membei thall be familiar with the physical characteristics of

investigations, including:

O !
Wind direction in relation to ground zero area;,-

|
Accessibility to associates, equipment, vehicles;*

Communications;-

O Hot zone (areas of known or suspected contamination);-

Heahh & Safety Plan Attachment B - page 1
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!

b

Site access;+

Nearest water sources..

D

7. The number of personnel and equipment in the contaminated area should

be minimized, but only to the extent consistent w!th work force require-
D ments of safe site' operations.

8. All wastes generated during Dames & Moore and/or subcontractor

activities at the site will be disposed of as directed by the Project
I

Manager.

II. DRILLING AND SAMPLING PROCEDURES

D

For all drilling and sampling activities, the following standard safety
procedures shall be employed,

p 1. All drilling and sampling equipment shall be cleaned before proceeding
to the site,

2. At the drilling or sampling site, sampling equipment shall be cleaned after
> each use.

;

3. Work in " cleaner" areas should be conducted first where practical.

>
4. The minimum number of personnel necessary to achieve the objectives

shall be within 25 feet of the drilling or sampling activity,

p 5. If emergency and back up subcontracted ocrsonnel are at the site, they

should remain 25 feet from the Jrilling or sampling activity, where
i

practical.

V
i

Health & Safety Plan - Attachment B page 2 '
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6. Exclusion 7ones will be established within designated hot lines. Delinea-

O tion of a hot line will reflect the interface between areas at or below a
predetermined threshold contaminant concentration, based on available

'
data including the results of monitoring and chemical analyses, informa-

tion from site personnel regarding historical site activities, and general
8

observations. This determination will be made by the Prcject Manager in

conjunction with the On Site Safety Officer and al e personnel,t

ts

:

9

9
,

D
:
R

9

:

9
.

!

D
l

Heakh & Safety Plan Attachment B - page 3
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CONTACIS AND PROCEDURES

O )

I. CONTACIE-

.

O Should any situation of unplanned occurrence require outside support

service, the appropriate contacts should be made. The list of appropriate contacts is

found in St $n 4 of the Health and Safety Plan. ;

,

' '

O

II. PROCEDURES

1

In the event that an emergency develops ~on-site, the procedurewlineatedg
herein are to be immediately followed. Emergency conditions are considered to exist

if:

O Any member of the field crew is invo!ved in an accident'or experiences-

any adverse effects or symptoms _of exposure while on-site; or-

| A condition is 'di: covered that suggests the existecce of a situation more :.

O hazardous than anticipated.
i

!
i

The following emergency procedures should be followed: !

!

!O
l. A. Personnel on site shoulci use the " buddy system" (pairs). Buddies
|

. t

should pre arrange hand signals or other means of emergency
"

,

signals for communication in case of lack of radios or radio

o breakdown (see the following item).

t
' Hand gripping throat: out of air, cartnot breathe.-

O'

Health & Safety Plan Attachment C - page 1'
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i
'O

.

Grip partner's wrist or place both hands around waste: leave.

O the area immediately, no debate.

Hands on top of head: need assistance,.

l
Ol Thumbs up: Okay, I'm all right, I understand..

1

I

Thumbs down: No, negative..

,0 i

B. Site work area entrance and t dt routes should be planned, and

emergency escape routes de' uated by the On-Site Safety Officer. -

o~ C. Visual contact should be maintained between " pairs" on-site with

the team remaining in close proximity in order to assist each other
'

in case of emergencies.

|O D. In the event that any member of the field crew experiences any

adverse effects or symptoms of exposure while on-s!.te, the entire
L field crew should'immediately halt work and act according to the

instructions provided by the Site Safety Officer.,

v-

! E. Wind indicators visible to all on site persom el should be provided

by the Project Manager to indicate possible routes for upwino -

jo escape.

F. The discovery of any condition that would sugdest the existence of

| a situation more hazardour than anticipated should result in the
10 - evacuation of the field teant and re-evaluation of the hau;d and .
| the level of protection required.

G. In the event that an accident occurr, the Project Manager is toy"
complete an Accident Report Form for submittal to the Office

Health & Safety Plan - Attachment C - page 2 -
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O:
.

Safety Coordinator (OSC), who will forward a copy to the Regional

Health and Safety Manager (RHSM). The OSC should assure that-u
the follow up action is taken to correct the situation that caused the

accident.

1

O H. 'In the event that an accident occurs, the Project Manager is to complete
Ian Accident Report Form for submittal to the MPIC of the office, with a

copy to the regional health and safety program office. The MPIC should

assure that follow up action is taken to correct the situation that caused
O. the accident.

,

O

O

I

O

|

|O

j

i

A
i

'

;O:

Health & Safety Plan - A';.achment C page 3.
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RESPONSIBILITIES

.O

I. PROJECT MANAGER )

O The Project Manager (PM) shall direct on site investigations and

operational efforts. The PM, assisted by the Site Safety Officer (SSO), has primary
.

responsibility for:

O
1. Making certain that appropriate personnel protective' equipment and

monitoring equipinent are available and properly utilized by all on-site

personnel.

:O
.

2. Making certain that personnel receive this plan and are aware of the

provisions of this plan, are instructed in the work 9ractices necessary to

ensure safety, and are familiar with planned proceuares for dealing with

lO cmergencies.
|-
!

| 3. Making certain all field personnel have had the Dames & Moore Core

Health and Safety Training Course or its equivalent.
O

4. Making certain that personnel are aware of the . potential ' mards
associated with the site operations.

|O
5. Monitoring the safety performance of all personnel to ensure that the

required work practices are cmployed.

'O 6. Correcting any work practices or conditions that may result in injury or

exposure to hazardous substances.

7. Preparing any accident / incident reports (see attached Accident Report
O Form) and routine job exposure records.

Health & Safety Plan Attachment D - page 1
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'

D

8. Assuring the completion of Plan Acceptance and Feedback Forms

3 attached hereto.

'l

II. SITE SAFETY OFFICER ,

)'
The Site Safety Officer (SSO) shall:

1. Implement project Health and Safety Plans and report to the Site Safety
)

Coordinator and the PM tor action if there are any deviations from the

antic'vted conditions described in the plan; the SSO has the authoriza-

tion to stop work at any time.

2. Calibrate all monitoring equipment-(except'_ radiation detection equip-

ment) on a daily basis and record results on the attached sheets (see

Section 7.0 - Daily. Instrument ' Calibration' Check Sheet and Daily-

/ Radiation instrument Operability Check Sheet).
l .i

3. Making certain that all monitoring equipment is operating correctly
_

| according to manufacturer's instructions and provide maintenance if it is

not.

4. Confirm that personnel working on-site have the proper medical <

) surveillance program and Health and Safety training which qualifies them

to work at a hazardous waste site. Also be responsible for identifying all

site personnel with special mMial problems or restrictions.

7
| III PROJECT PERSONNEL

,

| Project personnel involved in on-site aestigations and operations are
b responsible for:

Heal:h & dafety Plan - Attachment D page 2
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J

1. Taking all easonable precautions to prevent injury to themselves and to

y their fellow employees.

2. " ' arming only those tasks that they believe they can do safely, and
.

imniediately reporting any accidents and/or unsafe conditions to the SSO,

I
3. Notifying the PM and SSO of any special medical problems and making

certain that all on site personnel are aware of any such problems.

)

'

)-

)-

h

!

l

Health & Safety Plan - Attachment D - page 3'
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.IIEAT STRESS / COLD STRESS 1

1

1IEAT STRESS

!
i

9 If site work is to be conducted during the summer or in other hot i

environments, heat stress is a concern in the health and safety of personnel. - For ,

. workers wearing permeable clothing, follow recommendations for- monitoring ;

requirements and suggested sork/ rest schedules in the current American Conference
{

of Governmental Industrial Hygienists (ACGIH) Threshold Limit Values for Heat - )
Stress. For workers wearing semi permeable or impermeable clothing. the ACGIH -

standard cannot be used. For those situations, workers should be monitored when the

) temperature in the work are is above 70 F (21 C).

.

To monitor the worker, measure:

i

Heart rate. Count the radial pulse during a 30 second period as early as) .

possible in the rest period,

if the heart rate exceeds 110 beats per minute at the beginning of the rest
)

period, shorten the next work cycle by one third and keep the rest period
the same.

If the heart rate still exceeds 110 beats per minute at the next rest period, ;

shorten the following work cycle by one thiid.
,

:

Oral temperature. Use a clinical thermometer (3 minutes under the
-

tongue) or similar device to measure the oral temperature at the end ofe

'
the work period (before drinking).

If oral temperature exceeds 99.6 F (37.6 C), shorten the next work cycle

by one third without changing the rest period. !

Health & Safety Plan Attachment E - page 1
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1. Taking all reasonable precautions to prevent injury to themselves and to

O their fellow employees.
L

2. Performing only those tasks' that they believe they can do safely, and
~

immediately reporting any accidents and/or unsafe conditions to the SSO.'

O-

3. Notifying the PM and SSO of any special medical problems and making 5

certain that all~on-site personnel are aware of any such problems.

:O

i.

f

0.'

O

|

IO

O '

|

!O

,

|O^

| Health & Safety Plan - Attachment D - page 3
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I

If oral temperature still exceeds 99.6 F (37.6'C) at the beginning of the !

next rest period,' shorten the following work cycle by one third.

|~ Do not permit a worker to wear a semi permeable or impermeable
'

garment when his/her oral temperature exceeds 100.6 F (38.1 C).
'

J
'

Body waterloss, if possible. Measure weight on a scale accurate to f 0.25.

pound at the beginning and end of each work day to see if enough fluids.

are being taken to prevent dehydration.' Weights shouw be taken while

the employee wears similar clothing or, ideally, is nude. The body water

loss should not exceed 1.5 percent total body weight loss in a work day.

Initially, the frequency of physiological monitoring depends on the air ,

temperature adjusted for solar radiation and the level of physical work (see following '

Table). The length of the work cycle will be governed by the frequency of the requir:d a
physiological monitoring.

.

)

?

V
1

A

3

!

Health & Safety Plan - Attachment E page 2
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O <

.

l

O- 1

SUGGESTED FREQUENCY OF PHYSIOLOGICAL MONITORING
FOR FIT AND ACCLIMATIZED WORKERS |

O
Adjusted
TemperatureW ' Normal Work Ensemble . Impermeable En~ r.ble

90 F (32.2 C) After each 45 min of work After each 15 min of work
O- or above

87.5 F - 90 F) After each 60 min of work - After each 30 min of vvork
(32.8 C - 32.2 Cl

'

Sg ' 82.5 F - 87.5 F) After each 90.nin of work After each 60 min of work
(28.1 C - 30.8 C)

77.5 F - 82.5 F) After each 120 min of work After each 90 min of work
(25.3 C - 28.1 C) ,

|O 72.5 F - 77.5 F) After each 150 min of work After each 120 min of work
(22.5 C 25.3 C)

'

:

|O (1) Calculate the adjusted air temperature (ta adj) by using this
equation: ta adj F = ta F + (13 x % sunshine). Measure .

.

air temperature (ta) with a standard mercury in glass:
thermometer, with the bulb shielded from radiant heat.
Estimate percent sunshine byjudging what percent time the

I sun is not covered by clouds that are thick enough to
'O produce a shadow. (100 perceat sunshine - no cloud cover

and a sharp, distinct shadow; 0 percent sunshine - no
shadows.)

P
|

l'

IO
|

Health & Safety Plan - Attachment E - page 3
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|

O |

1
If workers are not monitored- for heat stress, work activities in hot |

1

O environments can result in dehydration, heat exhz stress or even heat stroke. I

Signs and Symptoms of Heat Stress

|
0 Heat msh may result from continuous exposure to heat or humid air. j

.

i

Near cmmps are caused by heavy sweating with inadequate electrolyte.

replacement. Signs and symptoms include:
O

muscle spasms-

pain in the hands, feet and abdomen.:

.O Heat exhaustion occurs from increased stress on various body organs-

including inadequate blood circulation due to cardiovascular insufficiency

gr dehydration. Signs and symptoms include:

pale, cool, moist skin-

0 heavy sweating-

'

dizziness-

nausea-

fainting-

Heat stroke is the most serious form of heat stress. Temperature.

regulation fails and the body temperature rises to critical levels.

;O Immediate action must be taken to cool the body before serious injury

and death occur. Competent medical help must be obtained. Signs and

symptoms are:

red, hot, usualiy dry skin-

|O lack of or reduced perspiration-

nausea-

dizziriess and confusion-

,

strong, rapid pulse-

0
coma-

Health & Safety Plan Attachment E - page 4
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O

COLD STRESS

O-
Frost Bite

Frostbite is an injury resulting from exposure to cold. The extremities of -

;O the body (fingers, toes) are most often affected. The signs of frostbite are:

Skin turns white or grayish yellow.-

Pain is sometimes felt early, but subsides later. Often there is no pain.-

O
The affect part feels intensely cold and numb.-

Hvoothermin

O
If site work is to be conducted during the winter, cold stress is a concern

in the health and safety of the personnel. Additional insulated clothing will.be

provided to field personnel. Of special note for cold stress on this site is the wearing

O of Tyvek suits. Disposable clothing does not breath; therefore, perspiration is not

provided with a means of evaporation. During strenuous physical activity, an

employee's clothes can become wet. Wet clothes combined with cold temperatures can

lead to nypothermia. If the air temperature is less than 40 F and an employee becomes .

O
wet, the employee must change to dry clothes. The on site heated trailer facility or a

personnel vehicle may be utilized as a change area.

O FlyPothe rmia is characterized by shivering, numbness, drowsiness, muscular

weakness and a low internal body temperature when the body feels warm externally.

This can lead to unconsciousness and death.

O In either case (frostbite or hypothermia), seek immediate medical
'

l attention.
|

( To prevent these effects- from occurring, persons working in cold
O environments should war adequate clothing and reduce the time spent in the cold area.

Health & Safety Plan - Attachment E page 5.
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SITE SAFETY BREFING FORM
I

O |
!

|

ON SITE SAFET." MEETING

O

Project
Date Time Job No. I

Address )
~O specific Location

.

. Type of Work

SAFETY TOPICS PRESENTED
O

ProtectiveClothing/ Equipment

:
ChemicalHazards

!- EmergencyProcedures
'O-

Hospital / Clinic Phone
Hospital Address
SpecialEquipment

Other
,O ,

ATTENDEES

Name Printed si nature6

'

;

:O
_

;

-|
|

; Meeting Conducted by: l

Name Printed signature
_

'O site safety officer Team f.eadee

|
4

r

1

0 1
i4
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PLAN ACCEPTANCE FORM

J PROJECT HEALTH AND SAFETY PLAN
1

INS 11tUCTIONS: This form is to be completed by each person to
a work on the subject project work site and

returned to the Office Safety Coordinator.
4

Job No. _ ,

B

Client /
- Project

!

Date

D

I represent that I have read and understand the contents of the above Plan and agree
to perform my work in accordance with it.

D

Signature

D

Print Name

1

> Company / Office

Date
>

)

)

i

. -!
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.

PLAN FEEDBACK FORM,

f

)
e
I
'

Job Number

. Job Name i

(;
Date

-
;

Problems with plan requirements:

,

;

.

)- ,-

!

Unexpected situations encountered:

3

i

f

Recommendations for future revisions:

'

|

|
|

1

4 .,

',

4
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I

l

AIR MONTIORING

D
GENERAL INFORMA110N

-

Name(s) Background Level;

} Date Weather Condition
Time l

__ 1

|' Project
]

Job No. i_

Estimated Wind Direction
)L Est.imated Win ( Speed (i.e., calm, moderate, strong, etc)

Estimated Air Temperature and % Relative Humidity :

Location where Background level was Obtained

i
;

D-
EQUIPMENT SETIINGS

,

; HNu EXPIDSIMETER

Range AlarmTrigger %LEL
Span Pot Alarm Trigger %02

: Calibration Gas - Calibration Gas

a

l

FIEID ACITVITIES

[. Field Activities Conducted

I
_

EXPLOSIMETER
TIME HNU %LEL %02 DRAGER TUBE- RADIATION METER

)-

Equivalent ppe consistent

) |

t .

>

>

. ~ * , _ _ . _ . - _ . . , . . . . . . . . . . . . - . _ , _ , . . . . . - . . . . . .v.. .~.,-e6-
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; PROJECT EXPOSURE HISTORY FORM- .

i

|O: (To Be Completed by Project Manager)
,

Job Name ,

f
.

O. Job Number - ;

Dates from/to

o D&M PERSONNEL ON-Srm -i

1. . 5.'

2- 6.o
,o

3. 7.

4.- 8.

,O-
i

| Verified Contaminants and
L Sumarted Contaminants Airborne Concentrations 'Ibereof.
L
1
9
p
i

i

io

1

.
.

10:
:.
f

i
a

LO

!
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-
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Attachment 1

>
DECOMMISSIONING

| FUNDING PLAN
p
1 -

|

:
4

i

FOR-.

t,

i . CHEMETRON CORPORATION '

, ,

% j
il

f-

~

j Harvard and Bert Avenue Sites
:

! Newburgh Heights, Ohio
,

;

P 1

L.

!

)
License No. SUB-1357

,

. Docket No. 40-8724-
J

,

3
October 1,1990
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DECOMMISSIONING FUNDINGEPLAN'

FOR'
CHEMETRON CORPORATION

Harvard and Bert Avenue Sites
Newburgh.Neights, Ohio?

" 1.0 Introduction

In accordance with the requirements of 10 CFR 40.36(d) and as-

-requested in the NRC's letter of September 11, 1990 consenting to,

transfer of control, Chemetron Corporation is submitting this'

Decommissioning Funding Plan with its application for renewal of
-

=

= License No. SUB-1357. This plan includes a cost estimate for

-decommissioning and a description of the method of assuring funds:

for decommissioning, including means of adjusting the cost

estinate-and funding level periodically. Additionally, an,s

updated characterization and remediation schedule is being

sabmitted as part of the application for license renewal. The-

decommissioning cost estimate was based upon and is consistent

with that updated schedule.

.;
"

2.0 Cost Estimate-for Decommissioning

. g

t At the outset, it should be recognized that it is extremely
3

14 ) i difficult to generate a specific single reliable estimate of the

:totalsdecommissi'oning costs for the Harvard and Bert Avenue* -

O . sites, including Building 20. The licensee must remediateq.

depleted uranium contamination'in largely undetermined
j

i;

/

2.-

'-
. ..- ~
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concentrations and must still characterize significant portions-

of the sitetto determine-the surface and subsurface locations.and

concentrations of contamination. It has only-recently

constituted a new management and technical team to charac,terize

the site and direct the remediatioli effort.

b^
Previous attempts to remediate-the site by other contractors-'

have been unsuccessful, in large part because they sought to

pursue physical remediation without having first performed
)

adequate characterization. Previous efforts have resulted in

some limited' reduction in the volume of contaminated material;-

howeve?, these prior efforts did not produce a comprehensive data
D

baen of the type necessary for creation of a-reliable-remediation

.

plan. Without such a plan and considering the unknowns, a

definitive decommissioning cost estimate is not possible. The
D NRC apparently rerlgnized that the estimate to be provided with

the renewal application cannot be as reliable or definitive as

idesirable inasmuch as it requested that an updated
,

9
f decommissioning funding plan be submitted by March 29, 1991.

<

i

Given these-circumstances, the licensee has endeavored to

develop an estimate meeting the-requirements of 10 C.F.R.

.{. S 40.36(d). The major current unknown variables in development',
of a remediation plan, and therefore a cost estimate, include the

D
location, volume and concentration of contaminants, limits for

9

LJ '
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> - .

extent-of contamination in Building 20, weather ~,-site release,
-

. treatment and processing options,-and disposal, excavation and

Ltransportation-costs. Nonetheless, the licensee is-required by-
>

10 C.F.R. SL40.36(d) to submit a decommissioning. funding plan ~and

cost' estimate at the_ license renewal application stage.

Therefore, given the number and range of variables and the
>

inability of the licensee to control certain of these variables

in order to develop the required cost estimate, the licensee must

make certain assumptions and decisions, which of necessity at-
>

this stage can'only be arbitrary.

In making its estimate, the licensee has chosen certain
>

parameters and made certain assumptions and estimates which it

believes to be reasonable, but which may be modified or replaced

during the development of a detailed remediation plan. Changes
)

in decisions and assumptions could result in significant

modification in-the decommissioning cost.

)
In accordance with 10 CFR S40.36(d), the licensee's cost

~ ' estimate for decommissioning is $7,465,000. Enclosure 1,

entitled Initial Cost Estimate Tabulat;'on (Harvard and Bert
>

^ Avenue sites), sets forth the fundamental elements of this,

estimate. Included in the estimate are study costs, physical,

remediation costs, disposal costs, and post-remediation testing,
D

including.a final radiation site survey.

I
i

1.
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3.0 Financial' Assurance for Decommissioning

3.1 Decommissioning Funding-
D <

Chemetron will provide financial assurance for

decommissioning in the form of a parent company guarantee,
D

pursuant to 10 CFR 40.36(e), in the amount of.$7,465,000. The

original of the parent company guarantee of Sunbeam /Oster

Company, Inc. and supporting documents are attached as Attachment-
.)

2. As called for by.the NRC's September 11, 1990 letter,

Chemetron will provide to the NRC actual-financial statements for

Sunbeam /Oster Company, Inc. by December __, 1990.
D

3.2 Periodic Adjustments

D
Chemetron will adjust the decommissioning cost estimate'and

associated-funding level in an updated decommiYsioning funding

plan to be submitted to the NRC.by March 29, 1991 and thereafter'

D
as required by NRC regulations. Thereafter, Chemetron will

. update its decommissioning cost estimate annually. Chemetron
,

will give timely notification to the NRC of the occurrence of any
D

material changes, revisions and adjustments to the underlying

cost estimates, including inflation, and to the financial
i

assurance mechanisms, including any change from one mechanism to
D

another.

D

i
-.
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ENCLOSURE 1

DU INITIAL COST; ESTIMATE TABULATION
HARVARD AND BERT AVENUE SITES

1. Release criteria based upon pathway and' dose analysis

D' 2.- Excavated contamination volume -- 110,000' cubic feetl

3. Reduction (as a result of waste pile characterization,,and/or
processing and/or sorting)Eby 99,000' cubic feet

4.- Excavation of high level' contaminant (post site
D' characterization,' processing, and/or sorting) - 13,000 cubic

feet

5. Net volume to remediate by offsite disposal - 24,000 cubic
feet

DL 6. Disposal,' transportation, processing and/or sorting, and
exavation cost (aggregate) - $100.00/ cubic-foot

7. Cos't to dispose of contaminant $ 2,400,000

8. Cost of fill and regrading $ 500iOOO
D:

9. Cost to' decontaminate Building 20 .$ 1,000,000

-10. Cost'of site security, environmental '

monitoring and site manager, ant (5 years) $. 1,500,000

D 11.-Cost of engineering analysis, study,
and' testing'(first 2 years) $ 1,865,000

.12. Estimated cost for post closure testing- $ 200,000

Total: $ 7,465,0002
D

D'
1 Revised estimate based upon recently' received

engineering estimate.

2 This estimate contemplates the implementation of various
management techniques to control cost components such as site

D staffing,; transport, and excavation and assumes that
excavation-will be commenced only after completion of site
characterization, pathway and dose analysis, and relt.:ed
work.

D' '

s
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ATTACHMENT 2

PARENT COMPANY GUARANTEE OF SUNBEAM /OSTER
p COMPANY, INC. AND SUPPORTING DOCUMENT
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Re: NRC License No. SUB-1357
6:

PARENT COMPANY GUARANTEE

Guarantee made this October 1, 1990 by Sunbeam /Oster Company,

O In ., a rporation organized under the laws of the State of
. Delaware, herein referred to as " guarantor," to the U.S.
Nuclear Regulatory Commission ("NRC" or "the beneficiary"),
obligee, on behalf of our subsidiary, Chemetron Corporation, of
Two Oliver Plazai Pittsburgh, Pennsylvania 15222.

"* it*18O
1. The guarantor has' full authority and -nacity to enter

into this guarantee under its bylia ., articles of..

incorporation, and the laws of the State of Delaware,
its State of incorporation. Guarantor has approval'

0: from its Board of Directors to enter into -this
guarantee.

2. This guarantee is being issued to comply with
regulations issued by the NRC, an agency of the U.S.
Government, pursuant to the Atomic Energy Act of 1954,.
as amended, and the . Energy Reorganization- Act ofO 1974. NRC has promulgated regulations in Title 10,
Chapter I of the. Code of Federal Regulations, Part 40
which require that a holder of, or an applicant for, a
materials license issued pursuant to 10 CFR Part 40-
provide assurance that funds _ will be available when

O needed f r required decommissioning activities.

3. The guarantee is issued to provide financial assuranca-
for decommissioning activities for the Harvard and
Bert Avenue sites in Newburgh Heights, Ohio 'as
required by 10 CFR Part 40, the current
de mmissi ning st estimate fr which is asO follows: $7,465,000.

4. The guarantor meets or exceeds ne following financial
test criteria -- SII. A.1 of Appendix A to 10 CFR Part
30, test (b) below -- and agrees to comply with all

O n tifi ati n requirements as specified in 10 CFR Part
40.

The guarantor shall meet one of the following two financial
tests:

a-

o.
I

. . .
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O' (a)- (i) A urrent rating f its a at re ent. bond
issuance of AAA, AA, A or BBB as issued by
Standard and Poor's, or Aaa, Aa, A or Baa as
rated by Moody's; and ,

(ii) Tangible not worth is : at least $10 million and -

>

** 1**** *i* ti"** th* """*"t d' ""i"*i "i"' '

0' cost escinate (or prescribed amount if a
certification is used); and

(iii) Assets located in the' United. States amounting to
at' least 90 percent of its total assets or at 3

"O'-
1**** *** ti"** th* """*"t d*" ""I''i "i"7 ** I
(or prescribed amount if certification is used),

or ;

(b) (1) Net working capital _ and tangible net worth each
at least six times the current decommissioningO cost estimates (or, prescribed amount if .;
certification is used); and

L (ii) . Assets located in the United States amounting to
| at least 90 percent of its total assets or at '

'least- six times the amount of current r

:O. decommissioning cost estimates (or prescribed
| amount if cartification is used); and
[

(iii) Meets two of the following three ratios: a ratio.
of total liabilities to net worth less than 2.0;
a ratio of the sum of net' income plusg- depreciation, depletion, and amortization to
total liabilities that is greater than 0.1; and,

I a ratio of current assets to current liabilities
,

that is greater than 1.5; and

O, (iv) Tangible net worth of at least $10 million.

5. The guarantor has majority control of the voting stock
of the-100% parent company of the- following licensee
covered-by this guarantee: Chemetron Corporation. Two

j Oliver Plaza,'Pittsburgh, Pennsylvania 15222, which is
g responsible to the Commission for the Harvard and Bert

Avenue sites in Newburgh Heights, Ohio- under NRCu
License No. SUB-1357.l

6. Decommissioning activities as used below refers to the
activities required by 10 CFR- Part 40 for

O dec mmissi ning f the fa ility identified above.

LO -

..
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- ' 7_ . For value. received- from' chemetron Corporation, and
pursuant to thesauthority conferred upon the guarantor

-by the unanimous resolution of'-its directors, .a
certified copy of which is attached, the guarantor.
guarantees to the NRC that if the licensee fails to
perform the raquired decommissioning activities, . a s ..
required by License No. SUS-1357, the guarantor shall

_=

(a) . carry out the required activities, SI

(b) set up a trust fund in favor of the above
identified- beneficiary in the amount of these
current cost estimates for these activities.

.

'

8. The guarantor agrees to submit revised. financial 1 -

statements,. financial test data, and a special'

auditor's report and reconciling schedule annually
within 90 days of the close of the parent guarantor's'
fiscal year.

;

9 .- The-guarantor agrees that if, at the end of-any fiscal
year before termination of this guarantee, it fails to
meet the financial test criteria, the licensee shall
send within 90 days of the end of the fiscal year, by
certified mail, notice to the NRC that the licensee
intends . to provide alternative financial assurance as_"

specified in 10 CFR Part 40. Within 120 days. after
the end of the fiscal year, the guarantor shall
establish such financial assurance if. Chemetron

_

Corporation has not done so.

> 10. The guarantor also agrees to notify the beneficiary-

promptly if the ownership of. the licensee or the
parent firm is transferred' and to maintain this
guarant.ee until the new parent firm or the licensee
provides alternative financial assurance acceptable to
the beneficiary.)

'

11. The. guarantor agrees that within 30 days af ter ' it
determines that it no longer meets the financial test
criteriaL or it is disallowed from continuing as a
guarantor.for the facility under License No. SUB-1357,
it shall establish an alternative financial assurance

I as specified in 10 CFR Part 30, 40, 70, or 72, as
applicable, . in the name of Chemetron Corporation

; unless chemetron Corporation has done so.

_N_

_

_
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L12. The guarantor as' well as its successors and assigns+ : agree to remain bound jointly and severally-under this"

guarantee notwithstanding any or all of the following:
amendment or modification of license. or NRC-approved
decommissioning -- funding - plan for that facility, the

i extension or reduction of the time of performance of
--, required- activities, or any other modification or

alteration of an obligation of the licensee pursuant*

to 10 CFR Part 40.
2

13. The guarantor agrees that all bound parties shall be=

jointly and severally liable for all litigation costs -
incurred by the beneficiary, NRC, in any successful

#- effort to enforce this parent company guarantee
'

against the guarantor.

14. The guarantor agrees to remain bound. under this
guarantee for as long as .Chemetron Corporation must
comply with the applicable financial assurance

) requirements of 10 CFR Part 4 0, - for- the previously-
listed facility, except that the guarantor may cancel-
this guarantee by sending notice by certified mail to
the- NRC and to Chemetron Corporation, such
cancellation to become effective- no earlier than 120
days'after receipt of=such notice by both the NRC and

-3 Chemetron Corporation as evidenced by the' return
- receipts.

-

15. The guarantor agrees that if Chemetron Corporation
fails to provide alternative financial assurance as
specified in 10 CFR Part 40, as applicable, and obtain[: written approval of such assurance from the NRC stithin
90 days after a notice of cancellation by the=
guarantor is received by. both the NRC ' and. Chemetron
Corporation frca the guarantor, the guarantor shall-

_

provide such alternative financial assurance in the
name of Chemetron Corporation or make full- paymentg under the guarantee.

- 16. The guarantor expressly waives notice of acceptance of
this guarantee by the NRC or by Chemetron
Corporation. The guarantor also expressly waivas
notice of amendments or modification of the

O- decommissioning requirements and of amendments or
modifications of the license.

_

:

.
'17. If the guarantor files financial reports with the U.S.

Securities and Exchange Commission, then it shall
_

OL
=

l

-

-;O
_

_ ..

. . . . . . _ . _ . .
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.

promptly submit them to the NRC during each year in
~

which this guarantee is in effect.

18. This guarantee shall, upon its effective date as shown
below,-be deemed a complete substitute for and in lieu
of, I rather ' than in addition to, the parent company;
guarantee, dated September M, 1990, in the amount ofm

- -$750,000,: provided by the guarantor to the NRC in
respect'of NRC License No. SUB-1357, held by Chemetron.
Corporation, which previous- guarantee . shall thereaf ter
be null and void.

,

I hereby certify that this guarantee is true and correct to3
' the best of my knowledge.

:

Effective date: November 1. 1990;

Sunbeam /Oster Company, Incorporated

}(), ca A t (A turn
Mi~chael G. Ledermanp
Vice President

:

Signature of witness or notary: C cv\ t (0 b 0 t M

(J
-

e
JANICE B!tlK

NOTARY PUBtlC. State of New York
No. 01814888896 )

(omme,ston Expires March 16,19.4 (Qualified in Putat;n County

;* i

1

O* .

O-
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'

=O
i

_



''
1.

ATTACHMENT-3'-- n
o .

.
. .

;

,i

n

'

CMDGITRON CORPORATIONgj' c/o Sunbean/Oster Company, Inc.
Two Oliver Plaza

Pittsburgh, Pennsylvania 15222

Oi October 1, 1990

-Mr. Robert-H. Bernero
Director
ffi e f Nuclear MaterialO Safety & Safeguards

U.S. Nuclear Pegulatory Commissio_n
Washington,_D.C. 20555

Ret License No. SUB-1357; Financial
An.surance for oecommissioninoO

Dear Mr. Bernero:

.

I am the -chief executive officer of Chemetron Corporation,
'.Two Oliver Plaza, Pittsburgh, Pennsylvania 15222, a Delaware<

g, corporation._ This letter is in support of this firm's use of'

the-. financial test _to demonstrate . financial assurance, as-
specified in 10 CFR Part 40..

I hereby certify that Chemetron Corporation is currently a
going concern, in that it is expected to continue operating in

~

*

the 8ame 9eneral manner and 8 Pe 88 it' Perated in 1988 and0- 1989 at-least Icr.g enough for current expectations and plans to
be' carried out.

This firm is required to file a Form 10-K with the'U.S.
Securities,and Exchange Commission for,the latest fiscal year.

O| This fiscal year of this firm ends on October 1.

' I hereby certify that the content of this letter is true
.

and correct to the best of my knowledge.

|uO- i

)n (u J ( (J t.tm
_

ichael G.,Lederman
' Chairman of the Board & President

O:

'2998k

O
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(~ SUNBEAM /OSTER COMPANY, INC.,

I Two Oliver Plaza
! Pittsburgh,-Pennsylvania 15222
g- ,-

October 1, 1990-

Mr. Robert M. Bernero
g :' . Director

Office'of Nuclear Material
Safety and Safeguards

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

g- Ra: License No. SUB-1357; Financial
Assurance for Decommissionina

Dear Mr. Bernero:

I am the _ Treasurer of Sunbeam /Oster Company, Inc , Two!
g Oliver Plaza, Pittsburgh, Pennsylvania 15222, a Delaware

corporation._ This letter is in support of this firm's use of
; the financial . test to demonstrate financial assurance, as
; specified-in 10 CFR Part 40.

'

This - firm ' guarantees, through the parent company guarantee
!g submitted to demonstrate compliance under 10 CFR Part 40, the

decommissioning -of the following facility for which a
subsidiary of this - firm is obligated to the Commission. The
current cost estimates or certified amounts for
decommissioning, so guaranteed, are shown for each facility:

g Name of Location of current
Easility Facility Cost Estimate

Harvard &_Bert Avenue Sites Newburgh Heights $7,465,000
Ohio

g This firm is required to file a Form 10-K with the U.S.
Securities and Exchange Commission for the latest fiscal' year.

This fiscal year of this firm ends on October 1. The:
figures for the following items marked with an asterisk are
derived from this firm's consolidated projected pro forma

g financial statements for the latest completed fiscal quarter-
ended . July 1, _1990, .as if the Modified Joint Stock Plan of
Reorganization - for Allegheny International, Inc. and certain of

_

its subsidiaries - had become effective as of that date. The
reasonableness . of the assumptions and conclusion embodied in
those financial statements is discussed in the procedures

g letter from the accounting firm of Arthur Andersen & Co., a
copy of which is attached hereto. Also attached are copies of

O-
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the opinions = as' ve the solvency- of this- firm and its
p.

' subsidiary, 10KiK, r s. (the direct parent company of Chemetron
.

'

Corporation) recently given to certain lenders by the financial
O| -advisory and consulting firm, Murray, Dev.ine-& Co., selected by ;

those. lenders. No material changes have occurred since July 1,
' 1990 which. would lead- us to conclude -that the attached

financial- statements are not substar tially accurately-
descriptive of < this firm's financial condition as of this'

date. We ' expect to have our first audited year-end financial:
O statements available late in December 1990.-

Eingnplal Test: Alternative I ;

1. Decommissioning cost estimates or
certified amounts for facility (total

0- of all cost estimates or certified
amounts shown in paragraphs above) $7.465.000

*2. Total liabilities (if any portion of
the cost estimates for decommissioning
is included in total liabilities on

O your firm's financial statement, deduct
the-amount of that portion from this line
and-add that amount to lines 3 and 4) $395.238.000

*3. Tangible-net worth ** $211.702.000

0 *4. Het worth $242.300.000

*5. Current assets $319.675.000

*6. Current liabilities $154.671.00_0

0 *7. Net working capital-(line 5 minus
line-6) $165.004.000

8. The sum of net income plus
depreciation, depletion, and
amortization *** $ 65.000.000

O'
'*9. Total assets in United States

(required only if less than 90
percent of firm's assets are
located in the United States) $573.141.000

0: ,

Denotes figures derived from financial statements.*

Tangible net worth is defined as net worth minus**

O 9oodWill, Patents, trademarks, and copyrights.

*** Estimated based on projections.

O'
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10. Is line 3 at least $10 million X_. ,

O
11. Is line 3 at least 6-times line 17 X_ _

12. Is line 7 at least 6 times line 17 X

13. .Are at least 90 percent of firm's-
assets located in the United States?0: If not, complete line 14'. X_

14. Is line'9 at least 6 times line 1? X_ ._

(Guarantor must meet two of the following
O: three ratios)

15. 'Is line 2 divided by line 4 less than
2.O? X_

16 . - Is line 8 divided by line 2 greater
thar. 0.17 XO. _

17. Is line 5 divided by line 6 greater
than 1.5? X_ _

O I hereby certify that the content of this letter is true
and correct to the best of my knowledge.

- ..

O
[Name)-
Treasurer
October 1, 1990

O-

be .

4

O

,
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-3 SUNBEAM /OSTER COMPANY, INC.

Sunbeam /Oster Comoanv: Inc. and Consolidated Subsidiaries
Proiected Pro Forma Balance Sheet (Unauditedi-

0 Julv 1. 1990-

(Dollars in Thousands)
-

-

: 611111
_

C $164,846
_ Receivables, Net $145,288

'

Inventory $9.541-

'Other Current Assets 5319,675
Total Current Assets (a)

O
$159,049

Property,- Plant & Equioment $128,216
Other Assets and Non Core Assets $30.598
Goodwill 5637.538

- Total Assets

. L; abilities & ' Net Worth
l $2.448

Short Term _ Debt $69,3721

3 - Accounts : Payaole . 582.851
Other Current- Liabilities $ 154,671 -

: Current Liabilities
$114,600

Senior Term Loan - $13,600
-

Tax Notes $8,500-O Capital Leases &_ lRB's - $11.400
. Sunceam 5' 1 2's- of 92 3 3 43,3 co

Total Dect 592.467
Otrer Long. term L aedit es. Reserves and NOE.s $395,238

Total LiactSties
C- - $242.300

Common Equity -
4 5637.538

Total Liabilities & Net Worth3

--- O -

a

%

la) 310.0ao sac.0 minion m casn contamed in wgm M4
O

--
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D- . SUNBEAWOSTER COMPANY, INC.-

July 1 1990 Commarative Summary Balance Sheet - Analysis
, (Ooilars in Thousanos)

9

Allegheny Sunbeam /Oster
International Company, Inc.

'

AafRAl P_tn frerma
9 Altain .

Current- Assets $639.938 $319,675

Non Current Assets $252.175 $317.863
'

0: Total Assets $892.113 $637 538

Liabilities ' & Nat Worth

9 Current Liabilities - $200,141 $154,671

Long Term Liabilities- $337.253 $240.567

. Total Liabilities $1,037,394 $395.238

O -? Sharenolder's Equity ($145.281) $242.300

Total Liabilities & Net Worth $892.113 $637.538
_

O

O:

0-

1

0
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ARTMun ANDERSEN de .CO.

dlun Ows PPC P6 ca
Plff ttu ncle. Pun wavtwaata its e J

Icks tot. coon .
#

. August. 27 -1190.

Japonica Partners
505 Park Avenue one Hospital Trust Plata, Suite '.1*:

f' New York, New York 10022 Providence, Rhode Island. 02903

Gentlemen:
m

We have applied the procedures enumerated below to the projected pro forza
unaudited condensed balance sheet of Sunbeaa/0eter Company, Inc. and

|D . enso11cated Subsidiaries (Sunbesa/Oeter) ss of July 1,1990.

he objective of. this pro forza unaudited condensed financial inferr.ation is
i to show the significant effects on the historical financial information-
i assuming' the reorganization of Allegheny International Inc. and Subsid! aries

(AI):ty Japonica Partners (Japonica) had occurred on July 1, 1990. However,
gp the pro forma unaudited condensed financial statemente are not necessarily

indicative of the ef fects on' the financial position of A! that _vould have
:ccurred had the above-sensioned reorganisation actually occurred on Ju;y 1,

., ' 1990. ,

The following precedures, which vere agreed ta by Japonica, vere perfor:ec;,

I solely to assist you in'your consideration of-the reorganitation of AI tyII Japentca. The scope of out verk was limited to the following agreed-upon
proceduree specified by Japonica who determined the; appropriateness of such
agreed-upon procedurest

Sunbeam /Oster Company, Inc. and Consolidated Subsidiaries
' Projected Pro Torma Salance Sheet (Unaudited)

dD fulv '. '990

*he= basis of. the projected; pro forma unaudited condensed balance
sneet of Sunbeam /0 ster at. July 1, .1990 was the historical financial'
state.ents of AI at July 1, 1990. We traced the historical amounts

-;tr' Japonica's supporting worksheets for the unaudited condensed AI
[y ba'ance sheet at July 1,1990 to the AI Tora 10-Q for .the . quarterly

1;eri:d: ended July 1, 1990-filed with the Securities and Exchange
00.:ission noting agressant.

J'

O

i

O
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ARTHUM ANouwstw & Co.

_

Japonica Partners --1- Autuat 27,.19901

i

-We revieves'the pro forma adjustaante made to the historical AI
~

--- balance sheet at July 1._1990 by Japonica noting them to be based_

-' . upon assumptions whith' include an equity investment of $242.3
million in Sunbeam /0eter and the fair market value of A! property.

- '

plant, equipment and intangible assets as determined by an
independent' appraisal report. dated August 31, 1989. 'The pro forza

: condensed belance sheet of Cater / Sunbeam = vas prepared in accordance
with Accounting Principles Board Opinion 80. 16, "Suainees-

Combinations," and: No.17, " Intangible Assete," which provide for
allocation of the purchase price based upon the relative fair sarket
value of the essete- purchased. It should be noted, however, that
these pro forma adjustaanta do not reflect certain adjustmente that

- may have been required had an audit been performed at July 1,1990
and that it vill be-notessary to update the final pro forma balance

j eheet for Sunbeam /0 ster for any changes in the f air market value of
- the assete-and liabilities acquired in the reorganisation.

? - These procedures are substantially less in scope than an examination of
; projected pro forma financial'information, the objective of which to an

topinion on Japonica's assumptions, the pro forma -adjustmente and the
, application of those adjustaante to the AI historical financial

information. Accordingly, we do not express such an opinion.2

-

Saeed on the resulte of the procedures referred to above,. nothing came to
our-attention that.ceused us to believe that Japonica's assumptione do
not provide a reasonable beats for presenting the significant effecta

'i directly attributable to the above-sentioned reorganisation, that the-3 related pro forma adjustments do not give appropriate effect to those
assumptions, or that- the. pre forma unaudited: condensed balance sheet does
not-reflect the proper- application of those adjustaente to the Al

'

I historical financial statement amounto at July 1,1990. Howeveri had we
performed additional procedures or.had we made an audit of the pro formao

c.ndensed-financial information, other sattere might have come to our
-D attention -that would have been reported to you.

?!his report is intended solely for .the information of Japonica Partners
andEthe Nuclear Regulatory Commise1on to be used in the. consideration of
the recrzan12ation referred to above- and should not be used for any other;

; purpose.
9

Very truly youre,
-

<

-

.'

.

ip e ,
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g, The Murray, Devine & Co. solvency opinions letter
contains proprietary material and is not-attached. See
October 1,.1990 letter from J. R. Kraemer of Fried,
Frank, Harris, Shriver & Jacobson to Charles _Haughney,
Branch Chief, Fuel Cycle Safety Branch, U.S. Nuclear-.

Regulatory Commission.
D'

D >

D

9

D
,

I

9

9

l

.

9 -

.

|1



_ - - _ - _ - _ _ _

|,

[ '

.

5

D

SECRETARY'S CERTIFICATE

D
I, Michael G. Lederman, am the Secretary of Sunbeam /Oster

Company, Inc., a Delaware corporation (the "Corporanion"), and
hereby certify that:

1. Set forth below is a true and complete copy of
B the resolutions adopted by the Board of

Directors of the Corporation as of the acte
hereof authorizing and directing the execution
and delivery of the NRC Guarantee (as defined
in the resolutions) and the NRC Amendment (as
defined in the resolutions), which resolutions

D are in full force and effect as of the date
hereof and has not been amended, rescinded, or
modified. As used in the following
resolutions the term " Sale" means the purchase
of the assets and the assumption of the
undischarged liabilities of Allegheny

D International, Inc., a Pennsylvania
corporation and of its subsidiaries by the
Corporation:

RESOLVED, that Michael G. Ledarman, the Vice
O President, General Counsel and Secretary of the

Corporation be, and he hereby is, authorized and
directed to execute and deliver that certain
guarantee, dated on or about the date hereof (the
"NRC Guarantee"), to the U.S. Nuclear Regulatory
Commission (the *NRC"), as obligee on behalf of

O Chemetron Corporation, a Delaware corporation
which, pursuant to the Sale, is an indirect wholly-
owned sabsidiary of the Corporation ("Chemetron"),
such NRC Guarantee to be issued to comply with
regulations issued by the NRC and to provide, on
behalf of Chemetron, financial assurance for

O decommissioning activities for the Harvard and Bert
Avenue sites in Newburgh Heights, Ohio as required
by 10 CRF 40, and to be in a certification in an
initial amount of $750,000, and to execute and
deliver such modifications thereto as such officer
shall, in his sole discretion, determine to be

I necessary, appropriate or desirable (provided that

O

. -. . . . . ...
. .. . _. . . . . . . . . . _ . . _ _ _ _ _
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such modifications are acceptable to the NRC), any
such deturmination to be conclusively evidenced by
the execution and delivery of the NRC Gaaranteelp

RESOLVED, that the proper officers of the
Corporation be, and each of them hereby is,
authorized and directed in the name of the
Corporation and on its behalf, to execute and
deliver a successor guarantee to the NRC Guaranteep
(the "NRC Amendment"), such NRC Amendment to be
dated as of October 1, 1990 and to provide that the
amount of the NRC Guarantee shall be increased to
$7,465,000, and to be in such form as such officers
shall determine to be necessary, appropriate or
desirable, any such determination to bep conclusively evidenced by the execution and
delivery of the NRC Amendment;

RESOLVED, that the officers of the Corporation
be, and each of them hereby is, authorized and
directed to execute such other documents and takeg
such other action as he or they shall deem
necessary, appropriate or desirable in order to
carry out the intent and purposes of the foregoing
resolutions and any actions taken by such officer
or officers in furtherance of these objectives are
hereby ratified and approved.

D

IN WITNESS WHEREOF, the undersigned has executed this
certificate this O Q day of September, 1990. ,

1a< b* Md R ~
/

D

ichael G. Lederman

D

D

D

-2-

O

. _ _ _ - _ _ _ _ _



_ _ _ _ . _ _ . . . .

I
ATTACHMENT 5-

'O
se- of september N 1990 by.This n'nendment, entered into

,

a- Ddlaware corporation,and between cheaetron corporation, .3-

() herein referred to as the " Grantor," and The Chase - Manhattan -

-Bank, M.A., one Chase Plata, New York, New York 10081, herein

referred to as the " Trustee."
g.

WHEREAS,-onseptemberb,1990, the Grantor and the Trustee

entered into _a Standby Trust Agreement (the " Trust Agreement").
O establishing aH etandby trust fund for the benefit of- the U.s.

Nuclear Regulatory Commission (the "NRC"); and

O WHEREAS, on the date of the Trust Agreement, the Grantor

provided- to the NRC a parent company guarantee from

Sunbeam /Oster Company, Inc. (" soc"), in the amount of $750,000,

O
which anount is' reflected in Schedule A to the Trust Agreement;

and

O
WHEREAS, as of October 1, 1990, the Grantor Will provide to

: the NRC a parent _ company guarantee from soc in the amount of

O J7,us,000 in substitution for the ' parent company w arantee
. described in the next preceding recital; and

O WHEREAS, the parent company guarantee of October 1, 1990

will become' effective on November 1,1990;

O NOW, THEREFORE, the Grantor and the Trustee agree asi

follows:

O

- _ - _ _ - - - .
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'sih dulo
A' to tha Trust Agrocaant. 10 hereby cuand:4 to

j
,6

.
.

,

.

p ar as follows:i

:
i

$

SCHEDULE A- . .i

This -Agreement demonstrates financial assurance for the

|
-

following cost estimates for the following licensed activities:
g-

4 ,

U.s. NUCLEAR COST ESTIMATE POR
REGUIATORY ASSURANCEO~

REGULATORY
NAME AND

ADDRESS OF DEMONSTRATED BY THIS
.

COMMISSION ADDRESS !
LICENSEDOF AcartMENT

LICENSE ACTIVITY _.

LICENSE
33333

Harvard & $7,465,000,

| Chemetron
O sun-iss? Corporation, Bert Ave. ,

'
sites,

c/o Sunbeam /
L oster company Newburgh

Heights,Inc.,
| Two Oliver Chio

!O
Pla:a,
Pittsburgh,
PA 15222

shall become effective on November 1,
.

The foregoing amendment
; -.

..

O~ 1990.

CHEMETRON CORPORATION (Grantor)
'

O Ah n . t 0 .. t i n~
Ipy;

Michael G. LedermanHame:
Title: Chairman of the Board

and President

.O:
THE CHASE MANHATTAN BANK,

N.A.

(Trustee)

'

,
*

By: UENE UtMELLI *

Name: sECOND VICE PRE 5iDENTTitle: [

'O. 3024k
TOTGL P.03

. .. - _ '$


