License No.: 20-19808-01
Docket No.: 30-19268
Control No.: 113030

Biogen Research Corpuration
ATTN: Frederic A. Eustis 111
Vice President-General Counsel
14 Cambridge Center
Cambridge, Massachusetts 02142

Dear Mr. Eustis:
Subject: Financial Assurance

This is in reference to your submittals dated July 27, 1990, July 30, 1990
January 27, 1992, Decommissioning Funding Plan dated September 22, 1993 and
letter dated April 8, 1994 with attached, Letter of Credit and Standby Trust
Agreement to establish financial assurance for NRC License No. 20-19808-01.
We have reviewed your submittais and within the scope of our review, no
further deficiencies were identified.

Based on our review of your submittals, you are now in compliance with the
requirements of 10 CFR 30.35. Please note that financial assurance
certification and all associated documentation are required to be updated with
significant changes in your operation and with each application for license
renewal .

If you have any questions reg:. "ding this letter, please call David Everhart at
(610) 337-6936. Thank you for your cooperation in this matter.

Sincerely,

Original Signed By:
Mohamed M. Shanbaky

Mohamed M. Shanbaky, Chief
Research and Development Section
Division of Radiation Safety

and Safeguards
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FOURTEEN CAMBRIDGE CENTER, CAMBRIDGE, MA 02142 « 617-252-8200 « FAX 617 252-9817

RIGBEN

April 8, 1994
Via Aid

Mr, David Everhart

Research & Development and Decommissioning Section
Division of Radiation Safety and Safeguards

Mail Control No. 113030

United States Nuclear Regulatory Commission

Region 1

475 Allendale Road

King of Prussia, PA 19406-1415

S10n1ing

Re: Biogen, liog - Decommissi
Dear Mr. Everhart:

In connection with the above-referenced license, as you requested, I
enclose for your files an original of the Standby Letter of Credit Amendment and
Amendment No. 1 to Trust Agreement.

If you need any further information, please do not hesitate to call.

Sincerely,
¥ é: F i &t

Anne Marie Cook
Assistant General Counsel

ook fetnrcong

/1 30%0
CFFICAL. RECORD COPY . 0 APR 1] 1004



ORIGINAL

international Departmeg
: / e Tetex: W U | 6817133
A JWI I 'u b Cable: SHAWMUT
e SWIF T ADDRESS: NASH US a3
Shawmut Bank, N A

PO Box g B 1 A







Shawmut © -

> db"
L !
"
\v A TRA L
1 N W\ W
" A} Sh: v A
{ 3 \ A\ A \ \
N\
\ y
a 3 \ LA U v
|7 v -
L N X . 'y
" N\ \. \ (
: !




AMENDMENT NO.1 TO TRUST AGREEMENT

THIS AMENDMENT NO. 1 TO TRUST AGREEMENT is entersd into as of this 11th day of
January, 1994 by and between Biogen, Inc., a Massachusetts corporation (the "Grantor”) and the
Shawmut Bank, N.A., a national banking association (the "Trustee")

WHEREAS, the U.S. Nuclear Regulatory Commission (the "NRC') has requested that Grantor
modify a certain Trust Agreement between Grantor and Trustee dated July 20, 1990 (the "Trust
Agreement") to conform to the applicable decommissioning regulatory guide; and

WHEREAS, the Grantor and the Trustee desire to amend the Trust Agreement as set forth
herein as requested by the NRC.

NOW THEREFORE, the Grantor and the Trustee agree as follows:

1. Amendment to Trust Agreement.

The Trust Agreement is hereby amended as follows:

(a)

(b)

(c)

()

(e)

(0

Section 4. The last sentence of Section 4 of the Trust Agreement is deleted in its
eutirety.

Section 7. The second sentence of Section 7 of the Trust Agreement is replaced in its
entirety with the following:

"The Grantor's certificate presented pursuant to this Section shall not request a
withdrawal from the Fund which exceeds 10% of the outstanding balance of the Fund,
unless NRC approval is attached.”

Section 10. The last sentence of Section 10 of the Trust Agreement is deleted in its
entirety.

Section 12. The last sentence of Section 12 of the Trust Agreement is deleted in its
entirety.

Section 15. Section 15 of the Trust Agreement is amenued by changing the number
30 to the number 90 in the two places in which the number appears in the Section.

Section 19. Section 19 of the Trust Agreement is replaced in its entirety with the
following:

"In investing, reinvesting, exchanging, selling, and managing the Fund, the
Trustee shall discharge its duties with respect to the Fund solely in the interest of the
beneficiary and with the care, skill, prudence, and diligence under the circumstances



then prevailing which persons of prudence, acting in a like capacity and familiar with
such matters, would use in the conduct of an enterprise of a like character and with

like aims; except thati

(1) Securities or other obligations of the Grantor, or any other owner or operator of
the facilities, or any of their affiliates as defined in the Investment Company
Act of 1940, as amended (15 U.S.C. 80a-2(a)), shall not be acquired or held,
unless they are securities or other obligations of the Federal or a State
government;

(ii)  The Trustee is authorized to invest the Fund in time or demand deposits of the
Trustee, to the extent insured by an agency of the Federal Government, and in
obligations of the Federal Government such as GNMA, FNMA, and FHLM
bonds and certificates or State and Municipal bonds rated BBB or higher by
Standard and Poors or Baa or higher by Moody's Investment Services; and

(iii)  For a reasonable time, not to exceed 60 days, the Trustee is authorized to hold
uninvested cash, awaiting investment or distribution, without liability for the
payment of interest thereon.

The Trustee shall not incur personal liability of any nature in connection with
any act in the administration of this wrust or in carrying out any directions of Grantor,
the NRC or any state agency issued in accordance with this Agreement other than
those liabilities arising out of Trustee's failure to use the standard of care set forth
above. The Trustee shall be indemnified by the Grantor from and against any personal
liability to which the Trustee may be subjected by reason of an: act or conduct in its
official capacity, including all expenses reasonably incurred in its defense in the event
the Grantor fails to provide such defense, other than those liabilities arising out of
Trustee's failure to use the standard of care set forth in this Section.”

(g) Schedule A Schedule A to the Trust Agreement is replaced in its entirety with a
revised Schedule A in the form attached as Exhibit A hereto.

(h) Schedule B. Scheduie B to the Trust Agreement is replaced in its entirety with a
revised Schedule B in the form attached as Exhibit B. hereto.

(i) Specimen Certificate of Events The Specimen Certificate of Events attached to the

Trst Agreement is amended by attaching thereto specimen resolutions in the form
attached as Exhibit C hereto.

2. Effective Date of Trust Agreement.

The parties acknowludge that the Trust Agreement >ecame effective on July 20, 1990 and
remains in full force and effect on the date hereof.
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IN WITNESS WHEREOF, the parties have executed this Agreement as of this 11th day of
January 1994,

GRANTOR: TRUSTEE:

BIOGEN’ ma@ SHAWMUT N.A. ’

By:f / X 1IAA ‘Z; By: L }l‘/ ',(0;'3; L
Title: @l Title: ASSISTANT V‘CEP&ES!DENT

cook environ! trsiamd arc



ACKNOWLEDGEMENT

Commonwealth of Massachusetts

County of: LY\ &d\e ey

On this )i day of January 1994, bcfore me, a notary public in and for the county and State
afomsald pcrsonally appeared \ ¥l vac ) O A , and he did depose that he is the
Crsnsra) Do), of Biogen, Inc., which cxcculcd the above instrument, that he knows the seal of
said company, that the seal affixed to such instrument is such corporate seal; that it was so afiixed
by order of such company; and that he signed his name thereto by like order.

o { of M 4 2 et /."'f?;/
[ngnaturc of notary pubhc] ’ 7 y/4
My Commision Expires
My Commission Expires 42597

[Date]



ACKNOWLEDGEMENT

Commonwealth of Massachusetts

County of: ___SUFFOLK

On this /3% day of January, 1994, before me, a notary public in and for the county and State

aforesaid, personally appearedCHARLES E, DOOLEY end he did depose that he is the
ASSISTANT VICE PRESIDENY - of Shawmut, N.A., which executed the above instrument, that he knows the seal
of said entity; that the seal affixed to such instrument is such corporate seal; that it was so affixed by

order of such entity; and that he signed his name thereto by like order.

My Commission Expires _@\ - 4-§7
[Date]




Exhibit 2
SCHEDULE A
NRC Li ( Bi |
Estimated
Percentage of
14 Cambridge Center 20-19808-01 87%
20-19808-02
215 Bent Street 20-19808-01 1%
241 Binney Street 20-19808-01 10%

345 Vassar Street 20-19808-01 2%
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IRREVOCABLE’STANDBY LETT?R OF CREDIT A JULY 26, 1990
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INSTRUCTIONS 10 THE

U.S. NUCLEAR REGULATORY COMMISSION
WASHINGTON, DC 20555
REF: LICENSE & 20-19808-0i, 02-19808-02

DEAR SIR OR MADAM:

WE HEREBY, ESTABLISH ODUR IRREVOCARLE STANDBY LETTER OF CREDIT IN
YOUR FAVOR, AT THE REQUEST AND FOR THE ACCOUNT OF BIOGEN, INC.,

14 CAMBRIDGE CTR., CAMBRIDGE, MA 02442, UP TO THE AGGREGATE
AMOUNT OF TWENTY FIVE THOUSAND AND 00/400 U.S. DOLLA o
KAXRKANNE2S,000.00 AVAILABLE UFON PRESENTATION_EX X0 YOUR
DESIGNEE OF '@
(1) YOUR STGHT DRAFT, BEARING REFER R

OF CREDIT HMUMBER S040785U _

AND
(2) YOUR SIGNED STATEM LLOWS:

AFT IS PAYABLE
DER AUTHORITY OF
SION (NRC), AN
» PUBSUANT TO THE
AMENDED AND THE

"I CERTIFY THA

THIS ) R OF CREDIT IS8 IS IN ACCORDANCE WITH REGULATIONS
ISSUEDMINDER THE AUTHORITY OF THE U.S. NUCLEAR REGULATORY
COMMISSTION (NRC), AN AGENCY OF THE U.S. GOVERNMENT, PURSUANT TO
THE ATOMIC ENERGY ACY OF 1954, AS AMENDED, AND THE ENERGY
REORGANIZATION ACT OF 1974. THE NRC HAS PROMULGATED REGULATIONS
IN TITLE 10, CHAFTER {4 OF THE CODE OF FEDERAL REGULATIONS, FART
20, WHICH REQUIRE THAT A HOLDER OF, OR AN AFPLICANT FOR, A
LICENSE ISSUED UNDER 10 CFR FART 30, FROVIDE ASSURANCE THAT
FUNDS WILL BE AVATLABLE WHEN NEEDED FOR DECOMMISSIONING.

THIS LETTER OF CREDIT IS EFFECTIVE AS OF JULY 26, 1990 AND
SHALL EXPIRE ON JULY 26, 1994, BUT SUCH EXPIRATION DATE SHALL EBE
AUTOMATICALLY EXTEMNDED FOR A FERIOD OF ONE YEAR ON JULY 26, 1994
AND ON EACH SUCCESSIVE EXPIRATION DATE, UNLESS, AT LEAST 90 DAYS
HEFORE THE CURRENT EXPIRATION DATE, WE NOTIFY BOTH YOU AND
BIOGEN, INC. BY RETURN RECEIPT THAT WE HAVE DECIDED NOT TO
EXTEND THIS LETTER OF CREDIT BEYOND THE CURRENT EXPIRATION DATE.
IN THE EVENT YOU ARE SO NOTIFIED, ANY UNUSED FORTION OF THE -
CREDIT SHALL BE AVAILABLE UPON FRESENTATION OF YOUR SIGHT DRAFT
WITHIN 90 DAYS AFTER THE DATE OF RECEIPT OF NOTIFICATION BY BOTH
YOU AND EIOGEN, INC. AS SHOWN ON THE LATER OF THE SIGNED RETURN

bk TS AND READING AS FOLLOUWS:

anwmg&mmrcbwmdmhwawm CONTINUED
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U.S. NUCLEAR REGULATORY COMMISSION

WASHINGTON, DC 20555 :
REF: LICENSE ¢ 20-19808-01, 02-19808-02

"WE CERTIFY THAT THE LICENSEE HAS FAILED TQ REPLACE THIS
LETTER OF CREDIT WITH OTHER COLLATERAL ACCEFTAELE
TO THE DEPARTHENT WITHIN 30 DAYS OF THE BANK'S
NOTICE TO TERMINATE THE LETTER OF CREDIT."™
NOR
I

WHENEVER THIS LETTER OF CREDIT IS DRAUWN ON, UNDE At
COMPLIANCE WITH THE TERMS OF THIS CREDIT, WE U
HE
E

SUCH DRAFT UPON PRESENTATION 7O US., AND W H

AMOUNT OF THE DRAFT DIRECTLY INTO THE OGEN,
INC. IN ACCORDANCE WITH YOUR INSTR

WE WILL ENDEAVOR TO GIVE PRAMK LICENSEE AND THE

ILED ALLEGING THE
ALLEGING ANY VIOLATIONS
FPULT IN SUSPENSION OR

E TO DO BUSINESS.

OF REGULATORY REQUIREMY
REVOCATION OF THE ERA

DRAF EUNDER MUS,
H.Al $0407065U

D.C. FENNYBAKER ASSISTANT VICE FRESIDENT JULY 26, {990

AWN UNDER SHAWMUT BANK,
5, 1990 *.

THIS CREDIT IS SUBJECT TO THE UNIFORM CUSTOMS AND FRACTICE FOR
DOCUMENTARY CREDITS (1983 REVISION) INTERNATIONAL CHAMEER OF
COMMERCE, PUBLICATION NO 400.

72741 (e}

INSTRUCTIONS 1O THE ADVISING BANK

Please complete ond forword 10 beneliciary the affoched original odvice
withou! adding your confirmafion

.



Exhibit C
SPECIMEN CERTIFICATE QF RESOLUTION
I, , do hereby certify that I am Secretary of Biogen,
Inc., a Massachusetts corporation, and that the resolution listed below was duly adopted at a meeting

of this Corporation's Board of Directors on , 19

IN WITNESS WHEREOF, 1 have hereunto signed my name and affixed the seal of this
Corporation this ___ day of .

Secretary

RESOLVED, that this Board of Directors hereby authorizes the President, or such other
employee of the Company as he may designate, to commence decommissioning activities at [insert
name of facility] in accordance with the terms and conditions described to this Board of Directors at
this meeting and with such other terms and conditions as the President shall approve with and upon
the advice of counsel,
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Decommissioning
Cost Estimate

Final Report to
Blogen, inc

14 Cambridge Center
Cambridge, MA 02142

September 22, 1993
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Notice

This report was prepared by Arthur D. Little , at the request of Biogen, Inc. The
material in this report refiects Arthur D, Little's best judgement in light of the information
available at the time of preparation. Any use that a third party makes of this report, or
reliance on, or any decisions to be made based on it, is the responsibility of such third
party. Arthur D. Little, Inc., accepts no responsibility for damages, if any, suffered by

3 5 v aciil rar Y -y N 3 ” 4 akpe nomrd iy N -
any 'Jurd ;lu.n_\ as a result of decisions made or acuons faken k\l,\(,u- n this report




% A
Table of Conients -
Bage
WHIOPIIDTEN i dih i a e s hlalee nnenn R [ e e L R Py 1
1.0 Estimate of Time Required for Planning and
Preparation of the Decommissioning Plan .............. 5
1.1 Preparation of Documentation for Regulatory Agencies . . . ... ....... 5
1.2 Submittal of a Decommissioning Plantothe NRC ... ... ........ .. 6
1.3 Development of Work Plans . . .. ........... ... .00, 6
1.4 Procuring Special Equipment . ... ........................ .. 6
1.5 o R o R e e ST PR s N I . 7
1.6 Characterization of the Radiological Condition of the Facility . . .. ... .. 7
2.0 Estimate of Decontamination and Dismantling Costs ..... 10
2.1 Projecting the Size and Quantity of Radioactive Facility Components
Potentially Requiring Decontamination and/or Dismantling .. .. ... .. 10
2.1.1  Number and Total Surface Area of Glove Boxes Potentially
Requiring Decontamination ... ................. W h |
2.1.2  Number and Total Surface Area of Fume Hoods Potentially
Requiring Decontamunation . .. ...................... 11
2.1.3  Length of Ventilation Ductwork Potentially Requiring
o AR e R R e e 11
2.1.4 Number of Total Surface Area of Laboratory Benches
Potentially Requiring Decontamination .. ..............., 11
2.1.5 Number and Total Surface Area of Sinks Potentially Requiring
L R e S I e s 12
2.1.6  Length of Drains and Pipes Potentially Requiring
Decontamination . . ... ........ ... ..., 12
2.1.7  Amount of Floor Space Potentially Requiring Decontamination . . 12
2.1.8  Amount of Wall Surface Area Potentially Requiring
Decontamination . . . . . ....vvv it i e 12
2.1.9 Number and Total Surface Area of Large Refrigerators Potentially
Requiring Decontamination . . .. .. .................... 12
2.1.10 Number and Total Surface Area of Small Refrigerators Por-atially
Requiring Decontamination . .. .. ..................... 13
2.1.11 Number and Total Surface Area of Small Laboratory
Equipment Potentially Requiring Decontamination . .. ..... .. 13
2.2 Estimated Number of Workdays Required to Complete
T e et e 14
2.2.1 Estimated Number of Workdays Required to Decontaminate
b e R L s 14
2.2.2 Estimated Number of Workdays Required to Decontaminate
LaboratoryBenches .............................. 14
Arthur D Little



” A
Table of Contefits (continued) -

2.2.3 Estimated Number of Workdays Required to Decontaminate

RN 5 5l ki AL b L U SR S T ESS e

2.2.4 Estumated Number of Workdays Required to Decontaminate

g o R S T

2.2.5 Estimated Number of Workdays Required to Decontaminate

e B Ry

2.2.6 Estimated Number of Workdays Required to Decontaminate

Large Refrigerators . . .. ... cooivninnnevnnssnsn.

2.2.7 Estimated Number of Workdays Required to Decontaminate

e R i S SR R SN e

2.2.8 Estimated Number of Workdays Required to Decontaminate

the Radwaste Area . . ... ...cvvvin it e

2.2.9 Estimated Number of Workdays Required to Decontaminate

Ventilation Ductwork . . ........ i

2.2.10 Estimated Number of Workdays Required to Dismantle Drains

o O R AR R = o iy e S e

2.3 Quantities and Costs of Special Equipment for Decontamination and/or
T S il i LN iy oA T L
3.0 Estimate of Packaging, Shipping and Disposal Costs ... ..

3.1 Decontaminating Components in Radiation Laboratories and Areas . . . .

3.1.1  Quantity of Wastes Resulting from Decontaminating Fume

UM 5T e % 00, 4 Ak i Lo L e i e L T
3.1.2 Quantity of Wastes Resulting from Decontaminating Laboratory

o O i P SN R e R
3.1.3  Quantity of Wastes Resulting from Decontaminating Floors . . . .
3.1.4  Quantity of Wastes Resulting from Decontaminating Walls . . . .
3.1.5  Quantity of Wastes Resulting from Decontaminating Sinks . . . .
3.1.6  Quantity of Wastes Resulting from Decontaminating Ventilation

R e o e T g i e e AL IR el 3
3.1.7  Quantity of Wastes Resulting from Decontaminating

LargeRefrigerators . . ...............cc00iiiiinnn.,
3.1.8 Quantity of Wastes Resulting from Decontaminating

SmallRefrigerators .. . ........... ... ccciviinnnnn.

3.2 Dismantling Components in Radiation Laboratories and Areas . . . . .. ..

3.2.1 Quantity of Wastes Resulting from Dismantling Drains

BRI s e ke 500 e Dt W x B o L

33 Radioactive Waste Packaging . . .. .... .....................
34 Radicactive Waste Shipping . . . .. ..............ccoiviiin...

Arthur I Little

25

. 26

26

i



Table of Conte

h

(b

ts (continued)

3 3 " s W acta 1 t 3 9
Radioactive Waste L1sposa 29

Estimate of Remediation Costs ........... " ‘o4

Radiological Survey 34
Contaminated Soil Removal 34
D o Tranor ot A 1 Yenoee of ( 4 ninated So ) A
rackapc, JIansport and paspose of Contaminated >oil 3
Fir il > ITVE kN
Final Site survey 3

Site Restoration 15
Cost of Site i‘(r':’!‘,'\‘\f“;:, 11 35

Estimate Final Survey Cost ; ¥ 53 o el 36

Components of the Final | t Surve 36
M irements with S \ ! 3¢
\A\v‘}';{' [est 17
lern n Survey Report '
i f the Final Radiation Sur R

Summary and Conclusions of Decommissioning Cost
Estimate .. : : ‘ . W o : . 40

References ' 42




of Tables

I-1 Work Days Needed for Planning and Preparation
1-2  Unit Cost for Workers 9
I-3  Summary of Labor Cost for Planning and Preparation of the

l)amnnnxxmm% Plan . Y

2-1 Esumates of the Total Number and Average Surface Area of | acility

Components Potentially Requiring Decontamination . . . 13
2-2 Est nulf‘d Number of Work L)d‘ S R-qdum for Decontamination
and/or I)x\nmmrmg Tasks 17
2-3 Estimated Costs for Workers l)d."l ng I)t\ ontamination Tasks 18
2-4 Cost Estimates of Special E \WIPI nent and Supplies . 18
3-1 Estumate of the ()u.m' ty of Solid Waste Produced from the Decontamination
of Components in Radiation Laboratories and Areas . 27
3-2 E.smne'cx of the Toial Volume of St lid Waste and Dismantled
Components Resulting from Decontaminating and Dismantling
k‘.‘uhr ave fd»h.\\ Components 28
3 Total Volume of Solid Waste and Number of Steel Drums from
Decontarmination and Dismantling 28
4 Total Estimated Cost of Packaging Shipping, and Disposal of
Radioactive Waste 29
5-1 Typical Radiation Survey Instruments Commonly Used to Detect
»‘xiph a, Beta, and Gamma Radiations 36
5-2 Sample Counters for Assay of Wipes for Removable Contamination 38
5-3 Cost of the f”‘ul Radiation Survey Y
I Summary of Decommissioning Cost Estimate 41

List of Attachments




st
-

@

introcguction

As a part of the Nuclear Regulatory Commission (NRC) radioactive 1.1atenals license
regulations, Biogen has submutted a decommissioning funding plan as specified in Part
30.35 "Financial Assurance and Recordkeeping for Decommissioning,” Title 10 of the
Code of Federal Regulations (UFR). In preparing a decommissioning funding plan, a site
,,mn ¢ decommissionung cost estimate must be prepared. Biogen must assure that

financial resources are in place to decommission its licensed operations, and also provide
mr the estmated costs of handling, transport, and ultimate disposal of material
contaminated with radioactiviry

This report provides a best estimate of the cost of decommissioning Biogen facilities

based on currently available waste disposal facilities and costs, and NRC guidance
documents (as referenced)

Structure of this report

Sections 1 through 5 of this report correspond to the five separats ks involved in

preparing the dt\mrn'm,\\:umr‘.éi COSt est A summary of the decommissioning cost
4 N Sa n & A refar : 4

estimate is presented in Section 6 and references are included in Section 7. Brief

descriptions of the contents of the report are as follows

« Sectlon 1: Estimate of Time Required for Planning and Preparation of
the Decommissioning Plan
The decommissioning cost estimate begins with estimates of time allowances required
for a period of phu‘mr‘ and preparation he‘oxc the decommuissioning of a facility or a
site can begin. Planning and preparation includes activities to ensure that the
decommussioning effort is performed in a safe and cost-effective manner in accordance
with all applicable federal, state and local regulations

« Section 2: Estimate c¢f Decontamination and Dismantiing Costs
Decontamination and dismantling cost estimates for Biogen facilities where
radionuclides are used in an unsealed form are projzcted for decommissioning
actuivities. Since Biogen is involved in low-level radionuclide studies and uses proper
contamination control techniques, it is expected that all facility components will be
decontaminated to unrestricted rv?r.-'x-»f: levels (with the exception of sink traps and
drains which will require dismantling). In fact, according to the NR(

decontarmination of facility components is typically the best alternative for

{ 2 . anirvnlidas 1ab 2ada Ie . o - s
decomrmissionng radionuclide laboratory r.z..,J ties. It <hould also be noted that
Jiogen uses one sealed source however, because this radioactive material is in a

sealed form, the source will be returned to its manufacturer or properly disposed of
and decontamination of the fac :’\n:’w would not be necessary. The components
investigated included laboratory benches, fume "'«’n’i\ ’Lmr-, walls, sinks and

refrigerators. This estimate also includes an additional allowance of drums for
NUREG/CR-1754, Addendum 1, "Technology, Safety and Costs of Decommissioning Reference
Non-Fue!l-Cycle Nuclear Facilitves, a Compendium of Current Information ” p. 1ii. October 1989




disposal of miscellaneous small equipment such as centrifuges, balances, etc.

« Section 3: Estimate of Packaging, Shipping, and Dispusal Costs
Projecting the types and quantities of radioactive wastes generated during
decommissioning is necessary in estimating the costs of packaging, shipping and
disposal. Waste generated during the decommssioning of Biogen facilies is
expected to contain very low-level radioactive contamination. Examples of types of
waste generated as a result of cleanup operations include paper, rubber gloves,
protective clothing, non-hazardous decontamination solutions and wash solutions,
The greater the volume of radioactive waste produced, the higher the associated costs
for packaging, shipping and disposal. To minimize waste disposal costs, Biogen will
continue to practice NRC approved sewer disposal of liquid wastes generated in
accordance with regulatory requirements.? In addition, waste volume minimization
techniques such as compaction and incineration will be considered, whenever
possible, to reduce the total volume of waste for packaging, shipping and disposal.

Shallow-land burial in Barnwell, South Carolina low-level waste burial site is the
current disposal method used by Biogen. As the waste broker, U.S. Ecology
packages and ships the radioactive waste to the burial site, in accordance with all
applicable state and federa! regulations. Packaging, shipping, and disposal cost
estimates are projected for low-level radioactive waste generated during
decommissioning activities other than liquid waste which will be sewered.

Section 4: Estimate of Remediation Costs

Biogen has no sites where soil contamination may have occurred. However, this
section contains an overview of what is required in site remediation in the event that it
becomes necessary in the future.

« Sectlon 5: Estimate Final Radlation Survey Cost

An NRC radioactive materials license can not be terminated and the premises released
for unrestricted use until a licensee performs a radiological siurvey to verify that levels
of ragiological contamination are below currently accepted NRC contamination release
limits.3 As such, a comprehensive final radiation survey is performed after
decommissioning activities have been completed to verify tha: any residual radioactive
contamination is below such unrestricted release limits.

+ Section 6: Summary and Conclusions of Decommissioning Cost
Estimate

A summary of the cost of each of the five steps involved in the decommissioning cost
estimate is presented with a total cost of decommissioning (including a 25%
contingency factor recommended by the NRC).

2 10 CFR 20.303 "Disposal by release into sanitary sewerage systems. "
3 NRC Regulatory Guide 8.23, op cit, p. £.23-9.

Nrthur D Little



Section 7: References
All references used and referred to in this decommiss 1oNiNg cost estimate are presented
in this section

Regulatory Background

In 1988, the NRC established technical and financial regulanons for decommissioning
licensed radiological facilities. The purpose oi these new regulations was to ensure
payment for the safe and timely decommissioning of all facilities after lic t*n»-rd activities
ceased. Facilities holding licenses under 10 CFR 30, "Rules of General Applicability to
Domestic Licensing of Byproduct Material" were required to address decommissioning
planning needs, "'m:‘g !a.n\im;; methods, and environmental reviews
According to the NRC re are thousands of l.censed non-fuel-cycle facilities in the
United \m«:\ that f.\mmc ,mh active material. Operations at these facilities range from
occasional use of short-lived radionuclides by a physician to those with l'xrzv scale
f'nru'\mn; of radioactive matenals. Because of the d versity in type and size of facilities

ised to handle radioactive materials, the level of effort required to decommission them
3 ;;rt‘ui:» Necessary actions can range from simple '.":h.m:i_\ Inexpensive

— > v 1 PR ination and/or Aicryantls me vitie
€ 71“‘~"L1h €S 10 extensive decontami aon and/or dismantiing acuvities

: I ossessing a specific NRC 1adioactive materials license under 10
CFR 30. Currentl kut':rx has approximately sixteen low-level radioactive material use
laboratories an radioactive waste storage areas spread among the following
four facilities in M;w.aa husetts that are licensed to use radioactive mater
Center, 215 Bent Street (a.k.a., 190 Fifth Street), 241 Binney Street.
street. As required under the 1988 regulations, Biogen must address
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aecommuissioning planning needs of these

<
g

A meviary onal af Aan N Yy "o IC te - ta . 5 -al hira N
\ Primary goal of gecommuissioning is to terminate the radioactive itenal license and

'z‘if,\ se the facility for unrestricted use. Once released for unrestricted use, access to the

faciities and sites will no longer be limited or controlled by the lic ee.” Currently
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\..c.‘;sic,ai C residual radioactivity levels for uncontrolled release will be used
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components.”8 NUREG/CR-5849 provides additional guidance on radiological

Sury (A—\ € Y

All regulations related to the packaging, shipping and disposal of low-level radioactive
wastes apply to wastes generated during decommissioning. In 1966, the U.S
Department of Transportation (DOT) was created and given the regulatory responsibility
for hazardous materials transportation. Since that time, packaging and transportation of
nuclear materials have been regulated principally by the DOT. The regulations applicable
to shipments of nuclear materials are published in 49 CFR, Parts 171-178, “Subchapter C
Hazardous Materials Regulations.” The NRC has regulatory responsibility for safety,
licensing, possession, use, transfer, and transport of byproduct, source, and special
nuclear material. Regulations for their licensees regarding the transportation of radioactive

material are found in 10 CFR, Part 71, “Packaging and Transportation of Radioactive
Matenal,” which compliment and incorporate by reference the DOT regulations

“Y 3 ineg Reniiirement , md e | ) ve n
Licensing i’\:qu. ements for Land isposal of iﬂ,h!l\hu!l\c W aste
CSpOonsiolll 1Oor land Jx\l\‘\.ﬁ] of radioactive waste

> also has regulatory re¢
] erms and conditions upon which the

1 this part are the procedures
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sues licenses for the disposal of radioactive wastes containing byproduct,
from other persons. Low-level radioactive
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1.0 Estimate of TTme Required for Planning and Pwaratlon of the
Decommissioning Plan

Planning and preparation of the decommissioning plan involves six tasks: preparation of

documentation for r“guldh)l’ agencies, \u'r‘nmx'l.xl of decommissioning plan to the NRC,

development of work plans, procuring of special equipment, staff training, and "
characterization of the radiological condition of the facilities. Using the Cost Estimating
l'able in NRC Regulatory Guide 3.66,! the time required to complete each of these six
tasks was estimated

\ 1.1 Preparation of Documentation for Regulatory Agencles

In decommissioning facilities and sites which use low-levels of radioactivity, Biogen must
abide by applicable aspects of federal regulations and guidelines, and national standards
that pertain to many uifferent topics. The regulatory documentation required for
decommissioning of Biogen facilities is described in this section. The number of work
days needed for th. , .. paration of this documentation for regulatory agencies was
estimated to be five days, allowing for one RSO/supervisor for two days, one health
physicist for two days, and one secretary for one day

» License Termination and Faclilty Release - Should Biogen ever decide to
terminate their NRC radioactive materials license and begin facility release activines
(decommissioning), 10 CFR 30.36, "Expiration and Termination of Licenses,
requires, in part, that }.’,:n_L'a‘n “promptly notify (b'* NRC in writing” of their intention
and to submit a completed Form NRC-314. This form is in¢ luded as an attachment to
NRC Regulatory Guide 3.65.2

- E*wlro'\mentai impact Statements - In the provisions of 10 CFR 51
Environmental Protection Regulations for Domestic Licensing and Related
Rq:uhuom Functions,” the dcwmmxm\mmg of some licensee faciliies may require
the preparation of an environmental impact statement by the NRC. The need to
prepare an environmental impact statement 18 de termined by the NRC on a case-by
case basis

» Occupational Radiation Standards - As part of 10 CFR 20, "Standards for
Protection Against Radiation,” sections 20.101 "Radiatnon Dose S.andards for
Individuals in Restricted Areas,” and 20.103 "Exposures of Individuals to
Concentrations of Radioactive Materials in Air in Restricted Areas,” give the
maximum permuissible limits for occupational radiation exposure. From our
knowledge of Biogen's inventory and operations, it 1s improbable that these annual
occupational dose limits would be exceeded dur ring decommissioning operations

« Public and Environmental Radlation Standards - Also included as part of

NRC Regulatory Guide 3.66 "Standard Forma: and Content of Financial Assurance Mechanisms
Re wu'iJ for Decommissioning under 10 CFR Parts 30, 40, 70, and 72,” Appendix F, June 199(

NRC Regulatory Guide 3.65 “Standard Format and Content of Decommissioning Plans for
Licensees Under 10 CFR Parts 30, 40, and 7 Appendix 1, August 19589
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10 CFR 20 are the maximum public exposure limits for external exposure, specified in
section 20.105 "Permissible Levels of Radiation in Unrestricted Areas,"” and for
internal exposure pathways, specified in section 20.106 "Radiocactivity in Effluents to
Unrestricied Areas.” From our knowledge of Biogen's facilities, inventory and
operations, it is our judgement that these public exposure limits should not be
exceeded during decommissioning operations.

« Transportation of Radioactive Wastes - All radioactive material, contaminated
laboratory equipment, or low-level radioactive waste generated during
decommissioning (other than liquids discharged via sewer) must be transported
according to the following regulations: 10 CFR 71, "Packaging and Transportation of
Radioactive Material" and 49 CFR, Par.s 171-178, "Subchapter C-Hazardous
Materials Regulations.”

« industrial Safety - 29 CFR Parts 1910 to end, "Occupational Safety and Health
Standards," contains industrial sufety requirements which must be adhered to during
decommissioning activities.

1.2 Submittal of a Decommissioning Plan to the NRC

If a licensee does not submit an application for renewal of their NRC radioactive materials
license, they must terminate their use of byproduct material and begin decommissioning
activities. The submittal and NRC approval of a decommissioning plan to the NRC is
required before any decommissioning activities can begin. Based on the current number
of Biogen radioactive material user laboraiories, submittal of the decommissioning plan is
estimated to require six days, allowing for one RSO/supervisor for three days, one health
physicist for two days, and one secretary for one day.

1.3 Development of Work Plans

Work plans are prepared to guide the performance of decommissioning activities. They
should include all preparatory and implementing steps of the decommissioning program
including decommissioning objectives, activities and tasks, a description and an analysis
of decommissioning methods and procedures and a schedule of operations. Because the
work plans must be very detailed, this is a ime consuming task. This task was estimated
to require eight days, allowing for one RSO/supervisor for five days, one health physicist
for two days, and one secretary for one day.

1.4 Procuring Specla! Equipment
Special equipment for decommissiening is normally procured separately from radiation
survey equipment and equipment for the analysis of wipe tests. Although survey

equipment is readily available during the operational phase of the facility, the inventory of
instrumentation should be revised prior to decommissioning activities to enable the
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procurement of any additional equipment needed. Examples of special equipment used in
the decommissioning of a facility are: steam cleaners, wet/dry vacuums, powered floor
scrubbers, oxyacetylene torches, pipe cutters, reciprocating saws, and scabblers. Biogen
currently has sufficient numbers of some special equipment list. For informational
purposes, the current cost of all equipment is included. This task was 2stimated to require
one day, allowing for one RSO/supervisor for one-half day and one secretary for one-half
day.

1.5 Statf Tralning

All staff involved with the decommissioning effort should receive eight hours of training
in radiation safety, 10 CFR 19 "Notices, Instructions, and Reports to Workers;
Inspections.” Personnel who regularly work with radioactive materials are assumed to
have been trained in radiological safety procedures and to be capable of operating radiation
survey equipment. If offered by Biogen staff, this task was estimated to require four and
one-half days, which includes one RSO/supervisor for two days, one health physicist for
two days, preparing for and offering training the 8-hour radiation safety training, and one-
half day of secretanal support. In the event that an outside contractor conducts the
training, costs will need to be reassessed on a case-by-case basis.

1.6 Characterization of the Radlological Condition of the Facliity

An accurate estimate of the radiological condition of the facility is important because the
amount and type of radioactivity in the facility can directly affect the following: choice of
method of decommissioning; projecting man-rem exposures for workers; assessing the
need for decontamination as opposed to dismantling; determining shipping requirements
for radioactive waste; and determining burial or disposal requirements.

Biogen has approximately sixteen laboratories and low-level waste storage areas at four
Biogen facilities where radioactive materials have been used for research purposes. This
task was estimated to require eight man-days, which included one RSO/supervisor for
five days, one health physicist two days, and one secretary for one day.

Table 1-1 presents a summary of the number of work days needed for planning and
preparntion ot the decommissioning plan,

In order to translate the total time estimated for planning and preparation of the
decommissioning plan into labor costs, salary estimates were developed based on
Regulatory Guidance presented in NUREG/CR-1754.3 In Table 1-2, the annual cost for
workers involved in a decommissioning effort and their overhead rate were estimated for
the following general positions: RSO/supervisor, health physicist, secretary, craftsperson,
and technician. These positions were given in the Cost Estimating Table found in NRC

3 NUREG/CR-1754, op cit, p. H-2.

Arthur D Littie



Regulatory Guide 3.664 as examples of typical positons used during the
decommissioning process. To complete decommissioning activities in a reasonable period
of time, in addition to Biogen personnel, contractors may be added on an as needed basis
If Biogen personnel carry out some or all of the decommissioning activites

administrative overhead may be charged to the program

Table 1-1: Work Days Needed for PAl_a_r;r‘ﬁ',ng and Preparation

RSO Health
Task Superyisor Ehysicial Secretary Tetal
Preparation of 4 2 1 5
Documentation for
Regulatory Agencies®
Submittal of 3 2 ! 6
Decommissioning
Plan to NRCP
Development of 5 2 1 8
Work Plans
Procuring of 0.5 0 0.5 1
pecial Equipmentc
Sts Training p. 2 0.5 4.5
Characterization of 5 2 i 8
Radiclogica ondition
of the Facllity
Total Days 17.5 10 5 32.5

Time estimates were determined sssuming that the following conditions apply

8)All required regulations and forms are avallable to the RSO/Supervisor and health
physicist at the start of this task

b)There I8 no delay In the assurance of funds for decommissioning

¢ ) Procurement of aspsclal equipment includes only the selectien, ordering, and
recelving the equipment; the time walting for delivery is not chargeable to
decommissioning

4 NRC Regulatory Guide 3.66
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Teable 1-2: Unit Cost for Workers

Basic Salary Overhead Worker Workar
Eesltion (Relinrs/Year) BRate (%) Cosi/Yeatr wost/Day
RSO/Supervisor $60,000.00 21 $72,600.00 $279.23
Health Physicist Consultant N’A N/A $1,200.00
Secretary 20,000.00 21 $30,250.00 $116.35
Crafteperson’ $25,000.00 21 $36,300.00 $139.62
Techniclan® $25,000.00 21 $33,880.00 $130.31

* These positions were not required for planning and preparation of the plan however,
thelr salary estimates were included because their services will be required In other
sections of the decommissioning cost estimate

Multiplying the worker costs per day (as listed in Table 1-2) for each position by the total
ame required by each position to complete planning and preparation of the
decommissioning plan (as listed in Table 1-1), the labor cost per position is obtained
l'able 1-3 summarizes the labor costs for planning and preparation of the
decommissioning plan

Table 1-3: Summary of Labor Cost for Planning and Preparation of the
Decommissioning Plan

Eeslilon Weorker Cost/Day Iolal # Man-Days Ieotal Labor Cosi
RSO/Supervisor $27n.23 17.5 $4,886.54
Heaith Physicist $1,200.00 10.0 $12,000.00
Secretary $116.35 5.0 $581.73
Total 32.5 $17.,468.27




2.0 Estimate oeoecontamlnatlon and Dismantling Costs

2.1 Projecting the Size and Quantity of Radiocactive Facllity Components
Potentially Requiring Decontamination and/or Dismantling

Dimensions of representative facility components, such as furie hoods and laboratory
benches, were provided by Biogen. These dimensions were assumed o be average

dimensions for each type of component to represent componerits in all laboratories and
areas.

The numbers of components in the laboratories and areas w ere provided by Biogen based
on current actual inventory of the equipment present in radi jactive material laboratories.
In order to estimate the amount of surface area which could potentially require
decontamination and or dismantling, the following assumpticns were made:

* Not all facllity components in laboratories and areas where
radloactive materials are handled wlill require decontamination
and/or dismantiing. Biogen requires that surface areas designated for radioactive
material use are covered with bench coat such that if any material is spilled, there
would be little or no surface contamination. Confirmation of this through regular
radiation surveys and wipe tests has demonstrated that this procedure is an effective
contaminaton control technique. As such, all laboratory components, with the
exception of sink drains and pipes, will be assumed to be decontaminated to
unresiricted release levels with no dismaniing performed. In addition, those
laborutory components which are deemed to be contaminated with short-lived
radionuclides may be stored for decay as a means of waste management. However,
these costs have not been included in this cost estimate.

+ Only a fraction of the total surface area of laboratory benches, fume

hoods, or other items In a laboratory or area Is actually designated
for radioactive materlal handling. The percentage of surface area designated
for radioactive material handling is less than the total surface area in a laboratory in
order to reduce the possibility of the spread of contamination. These percentages were
estimated based on the Biogen's knowledge of the work performed in the laboratories.
Also included is the building where low-ievel radioactive waste is stored and packages
are received. Due to the fact that there is no repackaging of any material in this
building, negligible contamination is expected. Following is a table in which these
percentages are outlined.

Percentage of Surface Arsa
Designated for Radiosctive

Location Name Address Material Handling
BIO | 241 Binney Street 10%
BIO 1l 14 Cambridge Center 35%
BIO I 345 Vassar Street 5%
Rec/Waste 215 Bent Street (a.k.a. 5%

160 Fifth Street)

10

Arthar © Little




|
@

+ Only a part of the surface area designated for radioactive material
handiing will potentially require decontamination due to
contamination control efforts. The percentage of surface area which potentially
requires decontamination was estimated based on the Biogen’s knowledge of the
work performed in the laboratories and typical levels of contamination found. An
estimated 10% of the total surface area designated for radioactive material handling
will actually require decontamination (i.e., fume hoods, laboratory benches, sinks).
In addition, due to the contamination control techniques used in laboratories and the
low likelihood of wall contamination, only 5% of the wall surfaces are estimated to
require decontamination. Items such as sink dr ~s and pipes are not easily
decontaminated and are therefore packaged for disposal.

2.1.1 Number and Total Surface Area of Glove Boxes Potentlal'y
Requiring Decontamination
Biogen does not possess any glove boxes for radioactive material handling.

2.1.2 Number and Total Surface Area of Fume Moods Potentially
Requiring Decontamination

The number of fume hoods and biosafety cabinets used for radioactive material handling
at Biogen facilities was estimated to be eleven and their average surface area was
calculated to be 5.9 m2, Based on assumptions stated in Section 2.1 of this report, a total
surface area of approximately 2.88 mZ, or an equivalent of 0.49 fume hoods, could
potentially require decontamination (refer to Appendix 2.1 for calculations).

2.1.3 Length of Ventilation Ductwork Potentially Requiring
Decontamination

Ventilation ductwork is only present from the four fume hoods, not the seven biosafety
cabinets due to localized filtration. The length of ventilation ductwork from each of the
four fume hoods is approximately 3.7 m. The total length of ventilation ductwork from
all four of the fume hoods is 26.0 m. Lengths of ventilation ductwork are assumed to be
decontaminated, however, the time involved in this procedure could increase costs
enough to make dismantling, compaction, packaging, and disposal a more viable option.
As such, the decision to dismantle ventilation ductwork should be made on a case-by-case
basis. Based on assumptions stated in ©  ‘on 2.1 of this report, a total length of
approximately 2.6 m2, or an equivalen: 7 ducts, could potentially require
decontamination. The lengths of ductwork for decontamination noted are conservative
estimates (refer to Appendix 2.1 for calculations).

2.1.4 Number and Total Surface Area of Laboratory Benches Potentlally
Requiring Decontamination

The number of laboratory benches u. ed for radioactive material handling at Biogen
facilities was estimated as 166. An a rerage area of 1.1 m2 was determined to represent
each laboratory bench in Biogen facilities. Based on assumptions stated in Section 2.1 of
this report, a total surface area of 5.19 m2, or an equivalent of 4.66 laboratory benches,
could potentially require decontamination (refer to Appendix 2.1 for calculations).

1
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2.1.5 Number and Total Surface Area of Sinks Potentially Requiring
Decontamination

The number of sinks used for cleaning contaminated glassware and sewering low-level
radioactive Liquids at Biogen facilities was estimated to be twenty-four. These
assumptions were based on Biogen's knowledge of the number of sinks used for this
purpose in laboratories and areas. Based on assumptions stated in Section 2.1 of this
report, a total surface area of 0.88 m2, or an equivalent of 0.71 sinks, could potentially
require decontamination (refer to Appendix 2.1 for calculations).

2.1.6 Length of Drains and Pipes Potentlally Requiring Decontamination
Based on Biogen's experience with laboratory plumbing, the length of each drain and
pipe requiring decontamination was estimated to be 1 m. However, due to the difficulty
in decontaminating drains and pipes, all contaminated drains and pipes are assumed to be
dismantled and packaged for disposal. Therefore there was no surface area for
decontamination included (refer to Appendix 2.1 for calculations).

2.1.7 Amount of Floor Space Potentially Requiring Decontamination

The amount of floor space in laboratories used for radioactive material handling and waste
storage at Biogen facilities will not equal the total floor space in a laboratory or area.
Some of the floor space is covered by laboratory benches, fume hoods, and large
equipment that can not be easily moved. Only floor space that is not covered by
laboratory hardware is considered to potentially require decontamination. The amount of
floor space not covered by equipment was obser#d to be approximately 50% of the total
floor space. Based on the assumptions in Section 2.1 of this report, a total amount of
floor space for all Biogen facilities of 90.2 m2, or an equivalent of 0.80 floors, could
potentially require decontamination (refer to Appendix 2.1 for calculations).

2.1.8 Amount of Wall Surface Area Potentially Requiring
Decontamination

Due to aggressive contamination control techniques practices at Biogen facilities, it is very
unlikely that contamination would occur on walls in radicactive material handling
laboratories or waste storage areas. However, Biogen assumed that there would be a
slight chance of some contamination occurring on walls and all wall surface area was
assumed 1o be decontaminated to currently accepted unrestricted release levels. The total
amount of wall surface area in each laboratory was estimated by multiplying the average
length of each wall by the height to the ceiling (assuming a standard heigh: of 3 meters),
then multiplying by 4 (the average number of walls in each laboratory or area). It was
assumed that 50% of the total wall space is covered by equipment. Of the 50% not
covered with equipment, it was assumed that only 5% of the wall space could potentially
require decontamination. A total area of wall space in all laboratories and areas of 5.1 m2,
or an equivalent of 1.7 walls, could potentially require decontamination (refer to
Appendix 2.1 for calculations).

2.1.9 Number and Total Surface Area of Large Refrigerators Potentlally
Requiring Decontamination
The number of large refrigerators in Biogen's radioactive material laboratories is 29. This

12
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is based on Biogen's knowledge of the number of large refrigerators in laboratories and
areas. An average surface area of large refrigerators was estimated to be 5.2 m2. A total
surface area for refrigerators of 5.0 m2, or an equivalent of 1.0 large refrigerator, could
potentially require decontamination (refer to Appendix 2.1 for calculations).

2.1.10 Number and Total Surface Area of Smail Refrigerators Potentially
Requiring Decontamination

The number of small refrigerators in Biogen's radioactive material laboratories is 29.

This is based on Biogen's knowledge of the number of small refrigerators * laboratories
and areas. An average surface area of small refrigerators was estimated t. oe 1.3 m2. A
total surface area for refrigerators of 1.2 m2, or an equivalent of 1.0 small refrigerators,
could potentially require decontamination (refer to Appendix 2.1 for calculations).

2.1.11 Number and Total Surface Area of Small Laboratory Equipment
Potentlally Requiring Decontamination

Biogen assumed that there would be other small laboratory equipment which would
require decontamination or disposal if the time involved in decontamination would not be
cost effective. Due to the variety of equipment that could be present in a laboratory, an
estimate of the number and total surface area was not feasible, however, allowances for
their decontamination or disposal will be made.

Table 2-1 summarizes all of the information developed in Section 2.1.

Table 2-1: Estimates of the Total Surface Ares and Equivelent Numbaer of Facliity
Components Potentially Requiring Decorntamination

Total Surface Area or

Length for Equivalent Number for

Compeneni Recontamination (m2 or m) Recontamination
Fume Hoods 2.88 0.48%
Ventliation DRuctwork 2.60 0.70
Laboratory Benches 5.19 4.66
Sinks 0.88 0.71
Drains and Plpes 24.00 24.00
Fioor Space 90.20 0.80
Wall Space 5.10 1.70
Large Refrigerators 5.00 0.96
Smail Refrigerators 1.20 0.86
13
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2.2 Estimated Number of Workdays Required to Complete
Decontamination

To estimate the time necessary to complete decontamination, we assumed a certain
percentage of the total time allowed for each task was distributed to each position; 10%
of an RSO/supervisor’s time, 70% of a technician’s time, 5% of a health physicist's
time and 15% of a craftsperson’s time. The only exception allowed from these
percentages is for monitoring for compliance, recleaning and remonitoring, if
necessary. In this case, 50% of the total ime allowed for each decontamination task
was distributed to each position for monitoring for compliance, recleaning and
remonitoring, if necessary. All estimates included equipment removal and surveying
decontamination and monitoring, recieaning of hot spots, remonitoring, and 50%
ancillary time (i.e., breaks, set-up time). Suggested time allowances for the
decontamination tasks were estimated based on experience conducting such

decr aminations. These were used to develop probable time allowances in man-days
for euch of the decontamination tasks at Biogen which are discussed in the f  wing
sections

2.2.1 Estimated Number of Workdays Required to Decontaminate
Fume Hoods

Decontamination of fume hoods is based on reducing residual surface contamination to
currently accepted unrestricted release levels. Based on the assumption that the
decontamination of one fume hood would require 0,50 days, the estimated total time
involved in the decontamination nf 2.88 m2 or (.49 potentially contaminated fume
hoods was calculated to be 0.24 days. This allowed for 0.02 days of a

RSO \upc'rnmr s time, (.17 days of a technician’s time, 0.01 days of a health
physicist's ime, and 0.04 days of a craftsperson’s time

2.2.2 Estimated Number of Workdays Required to Decontaminate
Laboratory Benrhes

Decontamination of the laboratory benches is based on reducing residual surface
contamination to u.rrrml) accepted unrestricted release levels. Based on the
assumption that the decontamination of one laboratory bench would require 0.30
days, the estimated total time involved in the decontamination of 5.19 m2 or 4.66
potentially contaminated laboratory benches was calculated to be 1.40 days. This
allowed for 0.14 days of a RSO/supervisor's time, 0.98 days of a technician’s time
0.07 days of a health physicist’s time, and 0.21 days of a craftsperson’s time

2.2.3 Estimated Number of Workdays Required to Decontaminate
Sinks

Decontaminatien of the sinks is based on reducing residual surface contamination to
currently accepted unrestricted release levels. Based on the assumption that the
decontamination of one sink would rgqmrc 0.20 days, the estimated total time involved
in the decontamination of (.88 m?2 or 0.71 potentially contaminated sinks was
calculated to be 0.14 days. This allowed for 0.01 days of a 5{9"7""1“"“1“"f\ time
0.10 days of a technician’s time, 0.01 days of a health physicist's time, and 0.02 days
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of a craftsperson’s time.

2.2.4 Estimated Number of Workdays Required to Decontaminate
Floor Surface

Decontamination of the floor surface is based on reducing residual surface
contamination to currently accepted unrestricted release levels. Based on the
assumption that the decontamination of one floor would require 1 day, the estimated
total time involved in the decontamination of 9%0.2 m2 or 0.80 potentially contaminated
floors was calculated to be 0.80 days. This allowed for 0.08 days of a
RSO/supervisor’s time, 0.56 days of a technician’s time, 0.04 days of a health
physicist’s time, and 0.12 days of a craftsperson’s time.

2.2.5 Estimated Number of Workdays Required to Decontaminate Wall
Surface

Decontamination of the wall surface is based on reducing residual surface
contamination to currently accepted unrestricted release levels. Based on the
assumption that the decontamination of one wall would require 0.50 days, the
estimated total time involved in the decontamination of 5.1 m2 or 1.7 potentially
contaminated walls was calculated to be (.85 days. This allowed for 0.09 days of a
RSO/supervisor’s time, 0.50 days of a technician’s time, 0.04 days of a health
physicist's time and 0.13 days of a craftsperson’s time.

2.2.6 Estimated Numbe: of Workdays Required to Decontaminate
Large Refrigerators

Decontamination of the large refrigerators is based on reducing residual surface
contamination to currently accepted unrestricted release levels. Based on the
assumption that the decontamination of one large refrigerator would require 0.30 days,
the estimated total time involved in the decontamination of 5.0 m2 or 1.0 potentially
contaminated refrigerator was calculated to be 0.29 days. This allowed for 0.3 days of
a RSO/supervisor's time, (.20 days of a technician’s time, 0.01 days of a health
physicist's time and 0.04 days of a craftsperson’s time.

2.2.7 Estimated Number of Workdays Required to Decontaminate
Smail Refrigerators

Decontamination of the small refrigerators is based on reducing residual surface
contamination to currently accepted unrestricted release levels. Based on the
assumption that the decontamination of one small refrigerator would require 0.10 days,
the estimated total time involved in the decontamination of 1.2 m2 or 1.0 potentially
contaminated refrigerator was calculated to be 0.10 days. This allowed for 0.01 days
of a RSO/supervisor’s time, 0.07 days of a technician’s time, 0.01 days of a health
physicist's time and 0.01 days of a craftsperson’s time.
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2.2.8 Estimated Number of Workdays Required to Deconiaminate the
Radwaste Area

Decontamination to unrestricted release levels is assumed to be the decommissioning
choice for the radwaste storage area located at 215 Bent Street. However, due to the
fact that no radwaste is processed in this building, it is not expected to require much
decontamination. As such, this area has been included in the decontamination
estimates for laboratories and storage areas at Biogen in Section 2.2 of this report.

2.2.9 Estimated Number of Workdays Required to Decontaminate
Ventliation Ductwork

As stated in Section 2.1.3 of this report, ventilation ductwork will be evaluated for
contamination on a case by case basis but will be assumed to be decontaminated. The
estimated total time involved in the decontamination of 2.6 ri2 of potentally
contaminated ventilation ductwork was calculated to be 0.14 days, allowing for 0.01
days of a RSO/supervisor’s time, 0.10 days of a technician’s time, 0.01 days of a
health physicist's time, and 0.01 days of a craftsperson’s time.

2.2.10 Estimated Number of Workdays Required to Dismantie Drains
and Plpes

As stated in Section 2.1.6 of this report, drains and pipes are assumed to be dismantled
and packaged for disposal. Based on assumptions stated in Section 2.2 of this report,
the estimated total time involved in the dismantling of 24.0 potentially contaminated
drains and pipes was calculated to be 4.8 days, allowing for 0.24 days of a
RSO/supervisor's time, 3.36 days of a technician’s time, 0.24 days of a health
physicist’s time, and 0.48 days of a craftsperson’s time.

2.2.11 Monitoring for Compliance, Recleaning and Remonitoring

A final radiation survey should include laboratories, storage areas, waste accumulation
areas, and other areas wherg radioactive contamination was detected. In addition,
building corridors, rest rooms, offices, equipment rooms, etc., should be surveyed for
any unknown contamination. If any contamination is found above release limits, the
decontamination process for the item or area is repeated. The total time involved in
monitoring for compliance, recleaning, and remonitoring, if necessary, was estimated
to be 50% of the total time needed to complete all decontamination activities thus far.
Therefore, this monitoring required a total of 4.37 days, allowing for 0.44 days of a
RSO/supervisor’s time, 3.06 days of a technician’s time, 0.22 days of a health
physicist’s time, and 0.65 days of a craftsperson’s time.

Table 2-2 summarizes the estimates developed for the number of work days required to
complete decontamination and/or dismantling tasks and Table 2-3 lists the cost to
complete these tas!s by job category.
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Table 2-2: Estimated Number of Work Days Required for Decontamination and/or

Dismantling Tasks

Task

Decontaminate Fume Hoods,
Laboratory Benches, Sinks,
Fioors, Walls and
Reflrigerators

Decontaminate Radwaste
Arsa

Decontsn.inate Ventilation
Ducts end Dismantle Drains
and Plpes

Monltor for Compliance,
Reclean and Remonitor,
If Necessary

Tota! Number of Work Days
per Position

Total Number of Work Years
per Position®

Tech HP  Cralt  Total

BRSO

0.38 2.67
N/AP N/A
0.4% 3.46
0.44 3.06
1.3 9.2

C.007 0 048

L.19

N/A

0.25

0.22

0.7

0.003

0.57 3.81
N/A N/A
0.73 4.94
0.65 4.37
2.0 13.1
0.010 0.068

&) Assumed 260 work days in one work yea ' bacause vacation time Is

Included In overhead costs.

b) The estimated number of work days required for decontamination the
radwaste area were Included In the laboratory and area estimutions.

Table 2-3: Estimated Costs for Workers During Decontamination Tasks

Workar
Besltion Cost/Year

RSO/Supervisor $72 600.00

Techniclan $33,880.00

Haaith Physicist N/A
Craftsperson $36,300.00

Total

Worker

Cost/Day*

$279.23

$130.31

$1,200

00

$130.62

Number of

Work Rays  Tetal Coat

1.3 $366.66
9.2 $1,197.75
0.7 $787.886
2.0 $273.53
13.1 $2,625.80

Nrthur D Little
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2.3 Quantities and Costs of Speclal Equipment for Decontamination
and/or Dismantiing

Small equipment items, such as wet-dry vacuums, nower floor scrubbers, and steam
cleaning equipment, are commonly used for deconlaminating facility components,
Radiation survey equipment and equipment for the analysis of wipe sampies are assumed
to be readily available and not budgeted to decommissioning costs because such
equipment 1s also used during the operation of the facility. The estimated quantity and
cost of special equipment and supplies required for a decommissioning effort can be
found in Table 2-4. All estimates of the cost of special equipment and supplies were
based on the 1988 NUREG/CR-1754! estimates and adjusted 1o 1993 prices assuming an
increase of 5% per year due to inflation.

Table 2-4: Cost Estimates of Speclal Equipme:n. and Supplies

Equipment and Supplies Quantity Cost of Each Total Cost
Steam Cleaners 2 $2,310.00 N/A
Wet/Dry Vacuums 2 $3,525.00 N/A
Power Fioor Scrubbers 2 $608.00 N/A
Oxyscetylene Torches 1 $2,553.00 N/A
Pipe Cutters 2 $100.00 N/A
Recipre. = 1g Saws 1 $365.00 N/A
Scabblers 1 $400.00 N/A
Antl-contamination Clothing® 500 $3.00 $1,500.00
Decontamination Solution® 3 $800.00 $.,400.00
Total $3,900.00

a ) Anti-contamination clothing assumed to be dlsposable and one sult is worn for
each work day required to complete decontamination.
b)Price for decontamination solution is per 208-liter drum.

I NUREG/CR-1754, op cit, pp. H-8, H-9
18
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Appendix 2.1: Calculation of the Number and Total Surface Area of Components Potentiaily Requiring Decontamination

Section 2.1.2: Fume Hoods

( Average ﬁ in Radioactive Percentage of Fercentage of f Estimated Surface Area of
Surface Area X Material Labs in X Surface Area X Surface Area Q.18 Fume Hoods for Decon
=59 m32 Bio | for Handling for Decon = in Bio |
L =5 = 100% =10% =1.09 m?
cin Radioactive! Percentage of Percentage of ) (" Estimated Surface Area of
Material Labs in X Surface Area X Surface Area _ | 0.18 Fume Hoods for Decon
Bio Il for Handliing for Decon S in Bio i
=5 = 100% \ = 10% ‘ =1.09m?
Average ﬁ in Radioactive Percentage of [ Percentage of & Estimated Surface Area of
Surface Area X Material Labs in X Surface Area X Surface Area _ | 0.12 Fume Hoods for Decon
=59 m?2 Bio Il for Handling for Decon - in Bio i
e % = 100% = 10% = 0.69 m?

( Total Surface Area of 0.49 Fume Hoods for Decontamination in all Three Areas is 2.88 m2 ’

Section 2.1.3 Ventilation Ductwork

et
ﬁ in Radioactiv Percentage of Percentage of (" Total Estimated Length of
Material Labs in Surface Area X Length for 0.30 Ventilation Ducts for

Decon
= 10%

Bio}
=3

for Handling
= 100%

Decon
=111m

fPercentage of
Surface Area
for Handling
= 100%

[ Percentage of
Surface Area
for Handling
= 100%

( Total Length of 0.7 Ducts for Decontamination in all Three Areas is 2.6 m )

Arthur D Little

ﬁn Radioactive

Material Labs in
Bio li

=3

(Total Estimated Length of
0.30 Ventilation Ducts for
Gecon
=1.11m

(" Total Estimated Length of
0.10 Ventilation Ducts for
Decon
=037Tm

L
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Appendix 2.1: Calculation of the Number and Total Surface Area of Components Potentially Requiring Decontamination

{Continued)

Section 2.1.4: Laboratory Benches

Average
Surface Area
=11 m2

X

Average
Surface Area
=11 mz

(% in Radioactive
Material Labs in

Bio !
\ =45
ain Radioactiv

Material Labs in
Bio i

Cin Radioactiv

[ Percentage of

Surface Area
for Handling
. = 10%

'fPercentage of
Surface Area
for Handling
\ = 35%

'/Percentage oi
Surface Area
for Handling

k =5%

X

X

( Percentage of )

Surface Area
for Decon

\ = 10% ‘

(Percentage of )

,

(F;ercentage of
Surface Area
for Decon

= 10%

( Estimated Surface Area of
0.45 Lab Benches for Decon

inBiol
\_ = 0.50 m?
r!-Zstimated Surface Area of
4.20 Lab Benches for Decon
in Bio Hi
\ =4.68 m? "

(Estimated Surface Area of
0.01 Lab Benches for Decon

k in Bio I

=0.01 m?

( Total Surface Area of 4.66 Laboratory Benches for Decontamination in all Three Areas is 5.19 m2 b

Section 2.1.5: Sinks

Average
Surface Area x
=73 m2

/% in Radioacti e\

Material Labs in
Bio Hi

Percentage of
Surface Area
for Handling
=10%

/I;ercemage of
Surface Area
for Decon
= 10%

( Estimated Surface Area
of 0.03 Sinks for Decon
in Bici
=0.04 m?

f Estimated Surface Area
of 0.67 Sinks for Decon in

Bio Hi
=0.83 m?

(" Estimated Surface Area
of 0.01 Sinks for Decon
in Bio il

=0.01 m?

( Total Surface Area of 0.71 Sinks for Decontamination in all Three Areas is 0.88 m° )
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Append’x 2.1: Calculation of the Number and Total Surface Area of Components Potentially Requiring Decontamination
{Continued)

Section 2.1.6 Drains and Pipes

/ Percentage of

X Length for
Decon

= Wc

ﬁn Radiocactive

Material Labs in
Bioi

=3

qotal Estimated Length of 3.0
Drains and Pipes for Decon
=0m

# in Radioactive @rcmime of " Total Estimated Length of

Material Labs in X Length for e 19.0 Drains and Pipes for
Bio fi Decon - Decon ik
=19 = 0% =0m

@':enr;?if:;:‘:s PeLrec:gtt:gfg rOf ITo:al Estimated Length of 2.0
X Bio It X Decon = | Drains and Pipes for Decon

=0m

=2 = 0%

( Total Length of 24.0 Drains and Pipes for Dismantling in all Three Areas is 9 m )

Section 2.1.7: Floors

'#fof Radioacti rPercemage of rF‘ercentage of

( Estimated Surface Area

Avera;
Surface ﬁfea X Material Labs in X Exposed X Floor Area for = of 0.20 Floors for Decon
=179.5 m* Bioi Floor Area Decon - in Biol "
-l = 50% = 10% = 35.9 m?

(% of Radioacti (Percentage of (" Estimated Surface Area
Y, |Material Labs in} y Floor Areafor § of 0.45 Floors for Decon
Bio il Decon - in Bic §i

=9 =10% =44.1m?

( Estimated Surface Area

ace Area of 0.05 Floors for Decon
s 2 x x - InBiol:;r
=93m = 0.46 m?
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Appendix 2.1: Calculaticn of the Number and Total Surface Area of Components Potentially Requiring Decontamination
{Continued)

Section 2.1.7: Floors (continued)

Percentage of
Exposed

Percentage of
Floor Area for

Estimated Surface Area
of 0.10 Floors for Decon
Rec/Waste Floor Area Decon in Rec/Waste

=2 =50% =10% =9.75 m?

( Total Surtace Area of 0.80 Fioors for Decontamination in all Four Areas is 90.2 m? ) "

Section 2.1.8: Walis

Average # of Radioactive
Surface Area x Material Labs in X

=87.5nf

Average Total # of Wall Percentage of Percentage of (" Estimated Surface Area
Surface Area 'oLab = Bi 7 Exposed Waii X Wall Area for _ of 0.40 Walis for Decon
=4.1 m? e Area Decon - in Bio |
= = 50% =5% =1.63m?

1 ( Percentage of (F Percentage of f Estimated Surface Area
Average Total # of Wails ( :
Surface Arzea x in Labs in Bio li x Expo:reéi Wall x wag:cr:z for - of 0.90 Wagisofc')'r Decon in
=3.0m =36 = 50% = 5% \ =272m?

Average c tal # of Wall /l;ercemage of fPercentage of = Estimated Surface Area
Surtace Area | X fin Labs inBiom| X | EXPosed Wat: X | WaltAreator § _ | of0.10 Walls for Decon O
= 0.9 m? =8 Area Decon - in Bio Wi

= 50% =5% = 0.09 m?

Total # of Walls ( Percentage of ( Estimated Surface Area
in Labs in Wail Area for of 0.20 Walis for Decon
x e
Rec/Waste Decon - in Rec/Waste

=5% = 0.60 m?

( Tota! Surface Area of 1.7 Walis for Decontamination in all Three Areas is 5.1 m’ )
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Appendix 2.1: Calculation of the Number and Total Surface Area of Components Potentially Requiring Decontamination
{Continued)

Section 2.1.9: Large Refrigerators and Freezers

( Average ‘in Radioactiv /Percemage of [ Percentage of Estimated Surface Area of
Surface Area X Material Labs in X Surface Area X Surface Area - 0.01 Large Refrigerators

Biol
=1

=52 m2

for Handling
= 10%

for Decon
= 10%

for Decon in Bio |
=0.05m?

Average Gn Radioactive Percentage of Percentage of / Estimated Surface Area of
Surface Area | ) [Material Labsinj y Surface Area Surface Area § | 0.95 Large Refrigerators for
=52m? § Bio H for Handling for Decon = Decon in Bio Il

=27

Bio Il
=1

= 35%

for Handling
=5%

= 10%

for Decon
= 10%

cin Radioactiv ( Per centage of /Per centage of (Estimated Surface Area of
Material Labs in} y Surface Area X Surface Area 0.01 Large Refrigerators

=492m?

for Decon in Bio il
=0.03 m?

Total Surface Area of 1.0 Large Refrigerator for Decontamination in ali Three Areas is 5.0 m ¥

# in Radioactiv
Material Labs in

Average

Biol
=1

=27

X

Section 2.1.10: Smali Refrigerators and Freezers

(P Percentage of
Surtace Area
for Handling
= 10%

= 35%

(F Percentage of
Surface Area

for Decon
= 10%

[Estimated Surface Area of
0.01 Small Refrigerators
for Deconin Bio |
=0.01 m?

‘;n Radioactive (Peroemage of (" Estimated Surface Area of "
Material Labs inf y Surface Area _ | 0.95 Small Refrigerators for
Bio il for Handling - Decon in Bic !t

=119 m?

(Estimated Surface Area of
0.01 Smai! Refrigerators
for Decon in Bio i
=0.01 m?

Total Surface Area of 1.0 Small Refrigerator for Decontamination in ali Three Areas is 1.2 m?
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3.0 Estimate oﬂackaging. Shipping and D|sposaYCosts

3.1 Decontaminating Components In Radlation Laboratories and Areas

As stated in Section 2.0 of this report, all components in radiation laboratories and areas.
with the exception of sink drains and pipes, can be decontaminated. Decontamination of
components in radiation laboratonies and areas is based on reducing residual surface
contamination to currently accepted NRC unrestricted release levels. Loose contamination
can often be removed by janitorial techniques such as vacuuming, sweeping, brushing,
wiping with a damp cloth or sponge, mopping with a damp mop, or scrubbing. Cleaning
solutions such as non-hazardous detergents, commercial cleaning solutions, and a variety
of chemicals are also used. Radioactive wastes resulting from these processes include
cleaning solutions, paper products, protective clothing, plastics, rags, mops, scrub
brushes and others

All low-level radioactive liquid wastes generated during decontamination processes,
provided that they are non-hazardous, readily dispersible, and will not cause effluent
concentration and quantity limits to be exceeded, will be discharged via the sanitary

sewer. This is currently an approved process at Biogen facilities, therefore, in the interest
of waste minimization, low-level radioactive liquids will be discharged in this manner
whenever possible

Recommendations on the number of drums of solid waste generated as each component is
decontarminated were provided by Biogen and were based on their experience in
decontaminating components in their facilities. As mentioned above, all low-level liquid
waste that is non-hazardous will be discharged via the sanitary sewer. Solid waste
produced will be packed into 55-gallon (0.208-m3) drums to allow compaction whenever
possible (although estimates are for non-compacted waste). The only exception would be
the dismantled drains and pires, which would not typically be compactable

3.1.1 Quantity of Wastes Resulting from Decontaminating Fume Hoods
A 10'al estimated surface area of 2.88 m2 for Biogen fume hoods was determined to
require decontamination in Section 2.1.2 of this report. Biogen projects that
decontamination of (.49 fume hoods would produce 0.12 drums of solid waste. Drums
of solid waste were then converted into an equivalent volume of 0.03 m? (refer to
Appendix 3.1 for calculations)

3.1.2 Quantity of Wastes Resulting from Decontaminating Laboratory
Benches

A total estimated surface area of 5.19 m2 for Biogen laboratory benches was determined to
require decontamination in Section 2.1.4 of this report. Biogen projects that
decontamination of 4,66 laboratory benches would produce 2.33 drums of solid waste
Drums of solid waste were then converted into an equivalent volume ot 0.48 m3 (refer to
Appendix 3.1 for calculations)

3.1.3 Quantity ¢f Wastes Resulting from Uecontaminating Floors
A total estimated surface area of 90.24 m2 for Biogen floors was determined to require
decontamination in Section 2.1.7 of this report. Biogen projects that decontamination of




0.80 floors would produce 0.80 drums of solid waste. Drums of solid waste were then
converted into an equivalent volume of 0.17 m?3 (refer to Appendix 3.1 for calculations).

3.1.4 Quantity of Wastes Resuiting from Decontaminating Walls

A total estimated surface area of 5.14 m2 for Biogen walls was determined to require
decontamination in Section 2.1.8 of this report. Biogen projects that decontamination of
1.70 walls would produce 1.28 drums of solid waste. Drums of solid waste were then
converted into an equivalent volume of 0.27 m? (refer to Appendix 3.1 for calculations).

3.1.5 Quantity of Wastes Resulting from Decontaminating Sinks

A total estimated surface area of (.88 m2 for Biogen sinks was determined to require
decontamination in Section 2.1.5 of this report. Biogen projects that decontamination of
0.71 sinks would produce (.18 drums of solid waste. Drums of solid waste were then
converted into an equivalent volume of 0.04 m3 (refer to Appendix 3.1 for calculations).

3.1.6 Quantity of Wastes Resulting from Decontaminating Ventilation
Ducts

A total estimated surface area of 2.60 m2 for Biogen ventilation ducts was determined io
require decontamination in Section 2.1.3 of this report. Biogen projects that after
dismantling ventilation ducts, there would be some decontamination of the area which
would produce 0.18 drums of solid waste. Drums of solid waste were then converted
into an equivalent volume of (.04 m3 (refer to Appendix 3.1 for calculations).

3.1.7 Quantity of Wastes Resulting from Decontaminating Large
Refrigerators

A total estimated surface area of 5.0 m2 for Biogen refrigerators was determined to
require decontamination in Section 2.1.9 of this report. Biogen projects that
decontamination of eight refrigerators would produce 0.24 drums of solid waste. Drums
of solid waste were then converted into an equivalent volume of 0.05 m3 (refer to
Appendix 3.1 for calculations).

3.1.8 Quantity of Wastes Resuiting from Decontaminating Small
Refrigerators

A total estimated surface area of 5.0 m2 for Biogen refrigerators was determined to
require decontamination in Section 2.1.10 of this report. Biogen projects that
decontamination of eight refrigerators would produce 0.24 drums of solid waste. Drums
of solid waste were then converted into an equivalent volume of 0.05 m3 (refer to

Appendix 3.1 for calculations). Table 3-1 summarizes all of the information developed in
Section 3.1.

3.2 Dismantling Components In Radlation Laboratories and Areas

As stated in Section 3.1 of this report, pipes and drains will not be decontaminated but
dismantied for disposal. Wrapping components in polyethylene or facilon may help to
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reduce the potential for the spread of contamination during packaging and shipment. Onct

components are dismantled and wrapped in polyethylene or facilon, they may require 20%
more packing volume
lel. 3-1: Estimate of the Ouarmht_; ef Soild Waste Produced fro;nwtho S i bl
Decontamination of Components In Radlatlon Laboratorles and Areas

Yotal Surface Area Total # of Drums Total Volume of
compenent for_DRegontamination® ol Solid Waste® Solid Wastec
Fume MHoods 2.88 0.12 0.03
Laboratory 5.19 2.33 0.48
Benchas
Flonrs 90.24 0.80 0.17
Walls 5.14 1.28 0.27
Sinks 0.88 0.18 0.04
Ventllation Ducts 2.60 0.18 0.04
Lg Refrigerators 5.00 0.24 0.0§
Sm Relrigerators 500 0.24 0.05
Total 106.50 5.00 1.00

8) Surface ares for decontamination |s expressed In square meters
b) Velume of sach wasie drum s 0.208 m?
€) Volume of solld waste Is expressed in cublc meters

3.2.1 Quantity of Wastes Resulting fre-1 Dismantling Draine and Pipes

It was estimated that 24.0 drains and pipes at Biogen facilities, with a total estimated
volume of 0.27 m3, require dismantling. The total estimated volume of dismantled and
wrapped drains and pipes was 0.33 m3. The total estimated number of drums produced
containing dismantled drains and pipes was 1.57 (refer to Appendix 3.2 for calculations)

l'ables 3-2, 3-3 summarize all of the information developed in Sections 3.1 and 3.2

“

3.3 Radioactive Waste Packaging

Primary reliance for safety in transportation of radioactive material is placed on packaging
Regulating the packaging of radioactive material is the responsibility of both the DOT and
the NRC. Regulations prescribe general standards and requirements for all radioactive

material packages, and for labelling, handling, and intermediate storage of those packages
by carriers (49 CFR 173-180 and 10 CFR 71)

s




All sealed radioactive sources are assumed to be transferred to another NRC licensee prior
to the start of decommissioning activities. As such, radioactivity encountered during
decommissioning will be in the form of low-level radioactive contamination. All low-
level radioactive waste will be shipped exclusive use, in strong-tight containers {i.e.,
0.208 m? steel drums). The cost of the drums was estimated to be approximately $40
Therefore, an estimated cost of $476.81 would result from the purchase of 11.9 drums

Table 3-2: Estimates of the Total Volume of Sclid Waste and Dismantied Components
Resulting from Decontaminating and Dismantling Radioactive Facllity Components

Voluma of

Volume of Solid Dismantled Total Velume of Solid
Waste In Drums from Components in Waste and Dismantled
Compynent Recontamination Drums Compeonenis In Drums

Fumiv Hoods 0.03 0.00 0.03

Laboratory 0.48 0.00
Bsnches

o

48

Sinks 0.04 0.00 0.04

Drains 0.00

o
w

LD
o
(98]
s

Fincrs 0.17 0.00 0.17

Ventilation Ducts 0.0

~
<
o
o
o
o
S

Walls 0

Refrigerators 0.10

o
o
o
o
b
o

Misc. Components 0.00 1.04 1.04

Total 1.11 .37

~

48

*Voilumes are expressed in terms of cubic meters of solid waste or dismantied
components

Table 3-3: Total Volume of Solld Waste and Number of Steel Drums from
Decontamination and Dismantling

Tgtal Yeolume of Solld Wasle Teoial Number of Steel Drums
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3.4 Radioactive Waste Shipping

This section describes the costs of shipping of solid low-level radioactive was
generated during decommissioning from Biogen to Barnwell, South Carolina
Information on the typical costs of shipping low-level radioactive wastes was obtained
from Biogen, based on their current waste shipments, and disposal invoices. Shipping
costs are included in the price of low-level radioactive waste disposal services provided by
U.S }"CU!\"\;\

3.5 Radioactive Waste Disposal

In a conversation with a U.S. Ecology representative, the most recent cost of low-leve
radioactive waste disposal with their services was $325.00/cubic foot of standard low
level radioactive waste (i.e., lab trash). The total cost of disposal of 11.9 drums, or 2.48
m? of low-level radioactive waste is $29,055.4
packaging, shipping, and disposal

1
i

1
; o kla 2 4 S—— . > 11 2 *
2. Table 3-4 summarizes all costs of

Drums of low-level radioactive waste will be primarily compactable. As such, Biogen
should compact waste drums whenever possible to reduce the total volume for packaging,
shipment, and disposal. In addition, use of a supercompactor facility may be considered
if waste 1S unable to be compacted sufficiently at Biogen facilities

Table 3-4: Total Estimated Cost of Packaging, Shipping, and Disposal of Radloactive
Waste
Coat

Packaging $476.81
Shipping and Disposal $29,055.42

Tots! $28,532.23
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Appendix 3.1: Calculation of th’ Quantity of Solid Waste Resulting from Decontamination
of Components

Section 3.1.3:

Fume Hoods

4 Total Estimated
Number Requiring
Decon
=049

X Drums

& Total Est

Decon

Section 3.1.4:

Drums of Solid Waste from

Imated Number of

of Fume Hoods
=012

Laboratory Benches

( Total Estimated
Number Requiring
Decon
= 4.686

Estimated Number of

of Solid Waste Per
Fume Hood
= 0.25

Volume of
X One Drum
=0.208 m®

T

otal Estimated Number of Drums
of Solid Waste from Decon of Lab
Benches

=233

Section 3.1.5: Floors

Decon
= 0.80

" Total Estimated
Number Requiring

Estimated Number of

X Drums of Solid Waste Per

Lab Bench
= 0.50

Volume of
X One Drum
=0.208 m 3

of Solid Was

Gotal Estimated Number of Drums

Fioors
= 0.80

te from Decon of

Section 3.1.6: Walls

[

Decon
=170

Total Estimated
Number Requiring

Estimated Number of
x Drums of Solid Waste Per

Floor
=1.0

Volume of

X One Drum

= 0.208 m°

Total Estimated Number of
Drums of Solid Waste from
Decon of Walls
=1.28

NArthur D Little

Estimated Number of
x Drums of Solid Waste Per

Wall
=0.75

Volume of

x One Drum

=0.208m?

( Total Estimated Number of
Drums of Solid Waste from
Decon of Fume Hoods
=012

Total Estimated Volume of
Solid Waste from Decon of
Fume Hoods
=003

Total Estimated Number of Drums
of Solid Waste from Decon of Lab
Benches

=233

Total Estimated Volume of Solid
Waste from Decon of Lab
Benches
= 0.48 m?

Total Estimated Number of Drums
of Solid Waste from Decon of
Floors
= 0.80

Total Estimated Volume of
Solid Waste from Decon of

Floors
=017 m

Total Estimated Number of
Drums of Solid Waste from
Decon of Walls
=1.28

Total Estimated Volume of
Solid Waste from Decon of
Walls

=0.27m?
Mw
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Appendix 3.1: Calculation of the Quantity of Solid Waste Resulting from Decentamination
of Components (Continued)

Section 3.1.7: Sinks
7

Total Estimated
Number Requiring
Decon
= 0.71

Esiimated Number of
x Drums of Solid Waste Per
Sink
= 0.25

Total Estimated Number of
Drums of Solid Waste from
Decon of Sinks
=018

(Total Estimated Number of Drum
of Solid Waste from Decon of
Sinks
= 0.18

Volume of Total Estimated Volume of
X One Drum
= 0.208 m?

Solid Waste from Decon of
Sinks
= 0.04 m?

-

Section 3.1.8: Ventilation Ducts

( T ‘al Estimated Number of
D.ums of Solid Waste from
Decon of Ducts
=0.18

4 Total Estimated
Number Requiring
Decon
= 0.70

Estimated Number of
x Drums of Solid Waste Per

Duct
=0.25

£ Total Estimated Number of Volume of i Total Estimated Volume of

Drums of Solid Waste from X One Drum Solid Waste from Decon of
Decon of Ducts =0.208 m° Ducts

=0.18 =0.04 m3

Section 3.1.9: Large Refrigerators

Total Estimated G
Number Requiring
Decon

= 0.96

Estimated Number of

x Drums of Solid Waste Per
Large Refrigerator

=025

otal Estimated Number of Drum
of Solid Waste from Decon of
Large Refrigerators
= 0.24

4 ¥

Volume of Total Estimated Volume of Solid
X One Drum Waste from Decon of Large

Total Estimated Number of
Drums of Solid Waste from
Decon of Large Refrigerators

= 0.208 m? Refrigerators
= 0.05 m3

= 0.24

Section 3.1.10: Small Refrigerators

( Total Estimated
Number Requiring
Decon
= 0.96

Tota! Estimated Number of Drums

( Estimated Number of
D of Solid Waste from Decon of

rums of Solid Wasie Per
Smail Refrigerator
= 0.25

Small Refrigerators
= 0.24

-

Total Estimated Number of
Drums of Solid Waste from
Decon of Small Refrigerators
= 0.24

Volume of

Total Estimated Volume of Solid
X One Drum

Waste from Decon of Small
Refrigerators
= 0.05 m°

= 0.208 m?
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Appendix 3.2: Caiculation of th®™Quantity of Solid Waste and Disman¥d Components
Resulting froni Dismantling of Components

Section 3.2.1: Drains and Pipes

— S et e — o e s e e it e RO

~~

( Total Volume for 20% Packing Total Yolume for
L Dismantling Volume Disposal
1
!
!
\

=027 m?3 \ = 0.33 m?

”

/

Total Volume for { Volume of ’(Total Estimated Number
Disposal One drum of Drums of Dismantied

= 0.33 m? ) | =0.208 m> ' Drains and Pipes
\ = 1.57




4.0 Estimate o”emedlatlon Costs

Biogen currently has no site where there is radioactive contamination requiring
remediation. However, following 1s a brief discussion of the steps involved in the
estimation of remediation costs: radiological survey; exhume contaminated soil; package
transport and dispose of contaminated soil; and site restoration

4.1 Radlological Survey

Site remediation activities begin with a radiological survey to evaluate radiological
conditions. This survey provides data upon which to base decisions about remedial
measures needed to protect the public and the environment

4.2 Contaminated Soll Removal

Contamunated soil removal involves the removal, packaging, shipment, and burial of
contamunated soil at an approved shallow-land disposal site. Removal of contaminated
soil would be accomplished with standard earthmoving equipment and techniques
Contaminated vegetation should be separated from the soil and sent for incineration

According to the NRC in NUREG/CR-1754, removal of contaminated soil can be more
expensive than stabilization of the site. However, due to the low levels of radioactivity
that could potentially be present in soil at the site, and the proposed intention to release the
facilities and sites for unrestricted use, removal of residual soil contamination above
currently accepted release limits would be the best alternative, NRC release limits used
for facilities are not applicable to soil because they are stated in ternus of area, whereas the
soil 1s in terms of volume. In the current 10 CFR 20, the NRC offers volumetric effluent
release limits for water which may be applied to soil at the Greenfield site. For C-14, the
allowable release is approximately 8E-4 uCi/ml

4.3 Package, Transport and Dispose of Contaminated Soll

During excavation and packaging operations, workers should wear Level D protective
clothing (e.g., coveralls, gloves, boots/shoes, safety glasses, hard hat ), as defined in 29
CFR 1910.120, Appendix B, “General Description and Discussion of the Levels of
Protection and Protective Gear.” Operations in a dusty environment may also require the
use of respiratory protective equipment

Radioactively contaminated soil shouid be packaged in plastic-lined 208-liter drums
Drums are then shipped to the Barnwell Nuclear Buria! Site, in Barnwell, South Carolina
In the trailer, the drums are blocked and braced to prevent their movement during
shipping. (n addition, the doors are sealed and the drivers are instructed not to open them
uniess an emergency arises. If that were to occur, they are instructed in emergency
procedures
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4.4 Final Site Survey

A final site radiological survey will be performed prior to release of a site for unrestricted
use to venfy that any radioactivity remaining on the site is below limits specified for
unrestricted release.! Soil samples will be obtained by a health physics technician,
prepared aad sent for analysis

4.5 Site Restoration

After all contaminated soil is removed and packaged for disposal, the site should be
backfilled with new soil, compacted, and graded. Revegetation will be used to control
wind and water erosion of the groand surface. A variety of vegetation types and species
could be used, depending on the soil and climate conditions and also on the desired

results

4.6 Cost of Site Remediation

It is esumated that approximately 13% of the total remediation cost would be related to the
imtial and final site surveys. More than 80% of the cost of site surveys would be
associated with the analysis of soil samples. Most of the cost of soil remova
(approximately 74%) would be related to the packaging, transportation, and disposal of
the exhum.2d matenal




5.0 Estimate FlRal Survey Cost

5.0 Components of the Final Radlation Survey

5.1 Measurements with Survey Instruments

Measurements of all building surfaces exposed during decontamination or dismantlin 12

should be performed with appropriate hand-held survey instruments to determine residual

levels of radioactive contamination. All residual levels of radioactive contamination must $
be below NRC unrestricted release levels before decommissioning is complete

Radionuclides in use at Biogen facilities primarily emit one or more of the followir 1g types
Of radiations: beta particles and gamma rays. However, the possibility of hav Ing some
alpha emitters should not be ruled out (i.e., uranium MICTOSCOpY stains, etc.). The probes
and detectors listed in Table 5-1 are u;‘:;ku y used with counting rate meters to measure
the total surface contamination for these radiations l' 18 r@cnmmendr*d that to ensure
detection of mdwm_'rne ontamination by direct hand-held monitoring, the velocity of

- v . i s ¢ frars . - > apapr] &
probe over a contaminated SUrtace shouid not exceed D cnmysec

Table 5-1: '(»;-p ical Radtat or Surveywlmé!};monts omr“cm'y Used‘ to Do!oc'"Alph-;wm_
Beta, and Gamma Radlistions

Radlation Suryey Instrument

Alpha Zinc Sulfide Scintiiiation Probe
Air Proportiona! Counter (not recommended)
Gas-Fiow Proportional Counter
"Pancake"” Gelger-Musiler Probe

Beta Anthracene or Plastic Scintiliation Probe
"Pancake” Geiger-Muelier Probe
lonization Chamber
Gas-Flow Proportional Counter

Gamma Sodium lodide Scintiliation Probe
Energy Compensated Geiger-Muelier Probe (for
exposure rate)

(4 2

lonization Chamber

€C1 DE1a contamunation on surtaces

tor of beta radiation 18 the "pancake” Geiger-Mueller
int-rate meter. Portable G-M counters generally cannot be
ton because the beta energy is too low to allow the particle
to enter the detector. Wipe tests are the usual means of surveying for tritium

ontaminanon of surfaces and will be discussed in the next section. Since most beta
emitters also emit gamma rays, many monitoring instruments are mude 1o detect both
radiations. The

1t 18 not very ethicient for detection of pure ph ’-'.u'; emutters (e.g., lodine-125). In this

case a thin sodium iodide solid scintillation probe is rex -’»r‘;!:xmﬁ-:.\.:

NOST COmMIMoniy used get
M) probe coupled with a co

used to detect tritium contan

¢ G-M probe described previously does respor .(‘ to all radiations, however




5.2 Wipe Tests

Wipe tests are performed to determine levels of removable contamination on surfaces and
equipment. In Regulatory Guide 8.23,! the NRC defines removable contamination as
radioactivity that can be transferred from » urface to a smear [wipe] test paper by
rubbing with moderate pressure.” They alsu explain, “a standardized method for smear
[wipe] testing of a relatively uniform area should be used in order to allow comparison of
relative levels of contamination at different times and places. A dry smear taken from an

area of about 100 cm? is acceptabie to indicate levels of removable contamination

Following 1s an example of a standardized method for wipe tesung recommended by the

NRC in NUREG/CR-1754.2 To conduct a wipe test for removable contamination

obtain small pieces of paper, such as discs of filter paper

rub a piece of the futer paper over the surface of the item to pick up any removable

4 11 .
!.ul,*“d\vui,) and

p NP ) (PP e, 1Hitte O ] aff e s f 1]

scinfianon « .l!\,‘.u& good etficiencies for dil
~ " 1o sy bl y . vy e -} i . o s -

racaonuclides (including ( ) { l I

10Un ! | rec that ail final smears
- . = g i
be evaluated by this method

rvéey meters with various
pProdes can be utilized for decontam

5.3 Termination Survey Report

to the NRC in NUREG/CR-1754,3 the results of the final radiation surves
nunicated to the NRC in a report entitled the “Termination Survey Report.”

stablish that the contamination remaining on the premises is within the
specified in the NRC guideline [he termination survey report

NR/&T D W e p—
KU Kegulalor

2 NUREG/CR




Yable 5-2: Sampie Counters for Assay of Wipes for Removable Contamination

Counter Type Badiation Detected
Geiger-Muelier Alpha
Bets
Gamma
Gas-Flow Proportional Counter Alpha
Beta
Gamma
Nai(Tl) Scintiliation Dstector Gamma
Well or Standard Crystal X-Ray
ZnS Scintiliation Detector Alpha
Liquild Scintillation Counter Alpha
Beta
Gamma
X-Ray
Semi-Conductor Detector Gamma
X-Ray

The NRC will review each of the sections found in the report to determine if the site has
been successfully decommissioned. They could make one of two general decisions
regarding the decommissioning effort. The NRC could decide to terminate the facility
license thereby concluding that the facilities have been successfully decommissioned.
Alternatively, they could decide to visit the facilities to make observations as to their
general condition and confirm the final radiation survey conclusions by surveying. The
NRC will not terminate the radioactive material license until they are satisfied that all levels
of residual radioactive contamination are below currently accepted contamination release
levels. The NRC provides such release levels in NRC Regulatory Guide 8.23.4 This
information is included as an Attachment to this Section of the report.

5.4 Cost of the Final Radlation Survey

The cost of the final radiation survey is based primarily on employee time involved in
conducting the survey and use of in-house counting equipment. An accurate estimate of
the radiological condition of the laboratories and areas where radioactive materials had
been used must be conducted to demonstrate that residual radioactivity is below currently
accepted contamination release levels.

4 NRC Regulatory Guide 8.23, op cit, p. 8.23-6,
38
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The final radiation survey team should consist of a supervisor, health physics technician
and secretary. We ¢ ssumed that the team would require approximately the same amount
of time for the final -adiation survey as calculated for the amount of time to monitor for
compliance, reclean and remonitor facilities in Section 2.2.11 of this report. A summary
of the costs developed in this section is found in Table 5-3.

Table 5-3: Cost of the Final Radiation Survey

Elnal Suryey Man-Days Cost
RSO/Supervisor 0.4 $122.22
Heaith Physicist 0.2 $262.62
Technician 3 $3998.25
Craftsperson 0.7 $01.18
Total 4.4 $875.27
39
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6.0 Summary =d Conciuslons of Docommlulovﬂg Cost Estimate

This report presents all of the information necessary to complete the Decommissioning
Cost Estimate for Biogen facilities. Following the Introduction, there were six sections,
each containing interrelated information needed to determine the final decommissioning
cost estimate.

Section 1 of this report, "Estimates of the Time Required for Planning and Preparation of
the Decommissioning Plan," involved estimating annual salaries for a list of positions
commonly required during a decommissioning effort. These salaries were used in later
sections to develop further manpower estimates. Then, projections of the amount of time
it would take for an RSO/supervisor, health physicist, and secretary to complete the
following tasks were developed: preparation of documentation for regulatory agencies;
submimf of a decommissioning plan to the NRC; development of work plans;
procuremert of special equipment; staff training; and characterization of the radiological
condition of the facility.

In Section 2 of this report, "Estimates of Decontamination ang Dismantling Costs," the
numbers and sizes of laboratories, areas, and facility components that could require
decontamination or dismantling were estimated. Then, the quantity and cost of special
equipment and supplies that would be required for decommissioning were estimated.
Finally, using the salary estimates developed in Section 1, projections of the time and
costs for an RSO/supervisor, technician, health physicist, and crafisperson to complete
the following tasks were estimated: decontaminate or dismantle laboratory fume hoods,
benches, sinks, refrigerators, radwaste area, sink drains and pipes, ventilation systems;
and monitoring for compliance, recleaning, and remonitoring,

The estimates of decontaminated and dismantled components developed in Section 2 were
directly related to the estimates of packaging, shipping, and disposal provided in Section
3. In this section, the number and volume of radioactive waste containers needed for
packaging, shipping, and disposal of all radioactive facility and area components which
were decontaminated or dismantled were provided. These quantities were then used to
determine the cost of packaging, shipping, and disposal of solid radioactive waste and
dismantled components from Biogen facilities to the Barnwell Nuclear Burial Site, a low-
level radioactive waste disposal facility located in Barnwell, South Carolina.

Although Biogen does not have a site which requires remediation, alternatives for a site
containing soil contamination were identified in Section 4 of this report, "Estimate
Remediation Costs." Contaminated soil removal was assumed to be the best method to
use. After all contaminated soil is removed from the site, a final radiation survey should
be conducted demonstrating that residual levels of radioactive contamination are below
currently accepted NRC release limits. Site restoration or backfilling and revegetation
completes site remediation activities.

The importance of a final radiation survey, conducted once decontamination and
decommissioning of a facility is complete, is discussed in Section 5 of this report,

“Prepare Final Survey Estimates.” The purpose of this survey 1 to demonstra:e that
residual levels of radioactive contamination at Biogen facilities are below currently

40
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accepted NRC release limits. This survey should consist of conducting hand-held meter
surveys and taking wipe samples for analysis of residuai levels of radioactive
contamination

Based on our analysis of the various Biogen facilities, we estimated that the cost of
decommissioning all facilities would be approximately $54,401.56. This cost included all
steps in the decommussioning process as described in Section 1-5 of this report. The
NRC recommends the addition of a contingency factor of 25% to account for any
unexpected costs associated with decommussioning. The total cost of decommussioning
all facilities including the contingency is $68,001.95. A summary of all decommissioning
costs is presented in Table 6-1

Table 6-1: Summary of Decommissioning Cost Estimate

section # Rescription Cost Estimate

1 Estimates of Time Required for Planning and $17.468.27
Preparation of the Decommissioning Plan

2 Estimates of Decontamination and Dismantiing $2,625.80
Costs

Equipment Rental and Purchase $3,900.00

3 Estimates of Packaging, Shipping, and Disposal $29,532.23
Coste

4 Estimate Remedlation Costs $0.00

5 Prepars Fina! Survey Estimates $875.27

Subtotal $54,401.56

Additional 25% Contingency $13,600.39

Total $668,001.85
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AUG 09 1993

License No.: 20-19808-01
Docket No.: 030-19268
Control No.: 113030

Biogen Research Corporation
ATTN:  Frederic A. Eustis, III
Vice President-General Counsel
14 Cambridge Center
Cambridge, Massachusetts 02142

Dear Mr. Eustis:
Subject:  Financial Assurance

This is in reference to your letters dated July 27, 1990 and July 30, 1990 with attached
Decommissioning Funding Plan, Letter of Credit and Trust Agreement to provide financial
assurance for License No. 20-19808-01. We have reviewed your submittals and request that
you modify your submissions to address the specific matters listed below:

1. You itemized the cost estimate for decommissioning Biogen facilities by major
decommissioning activity and provided supporting documentation; however, you did
not sufficiently support the decommissioning cost estimates. In particular, the
estimates of the total person-hours required to decontaminate the facility and the cost
to dispcse of radioactive waste appear low compared to estimates found in
NUREG/CR-1754 (enclosed) for a reference facility with similar components. In
addition, it does not appear that you included the costs of decontaminating wall space
in the decommissioning cost estimates.

Please substantiate your estimates of work days required to decontaminate the facility,
as well as the estimated cost of radioactive waste disposal or revise these estimates
and the total decommissioning cost estimate. Submit additional detail explaining the
estimates of required labor hours and waste disposal costs including the estimated
costs for decontaminating wall spaces.

Note that your estimate that 10 radioactive waste disposal drums will hold 75 m’
implies a capacity of 7.5 ni’ per drum. A standard 55-gallon drum will hold 0.208 m*
or about 7.5 ft* of material.
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Item 1 of the cost estimating tables in your Decommissioning Funding Plan estimates
that it will require 14.5 person-days for planning and preparation of vour facility for
decommissioning and six days for a final radiation survey. Appendix B to
NUREG/CR-1754 Addendum 1, estimates that it would require more than 60 person-
days to conduct planning and preparation of any of six reference laboratories for
decommissioning, and from 13 to 36 days to conduct a final radiation survey. Either
modify your estimates or provide additional details to support your estimate of the
number of person-days required for planning and preparation for decommissioning of
this facility and for conducting a final radiation survey.

Regulatory Guide 3.66 recommends that a contingency factor be included in the
decommissioning cost estimate to ensure that you are prepared for unexpected
circumstances that could raise decommissioning costs. NUREG/CR-1754 uses a
contingency factor of 25 percent in its cost estimates for each of six reference
laboratories. Please incorporate a contingency factor into the decommissioning cost
estimates. If you use a contingency factor other than 25%, please substantiate why
that factor is appropriate. Also, confirm that you have not included credit for any
salvage value that may be realized with the sale of potential assets after
decommissioning in the cost estimate.

You changed certain provisions found in the recommended wording in Regulatory
Guide 3.66 regarding the Standby Letter of Credit which relate to the notification
requirements found at the end of Paragraph 3 on page 4-33 of the Regulatory Guide.
The recommended wording addresses notification requirements in the case of the
financial institution’s insolvency as follows:

"The bank shall give immediate notice to the applicant and the
["NRC"] of any notice received or action filed alleging (1) the
insolvency or bankruptcy of the financial institution or (2) any
violations of regulatory requirements that could result in
suspension or revocation of the bank’s charter or license to do
business. The financial institution also shall give immediate
notice if the bank, for any reason. becomes unable to fulfill its
obligation under the letter of credit.”

This language ensures that both the NRC and the licensee are given adequate warning
of events that may jeopardize the financial assurance. Your Stand-by Letter of Credit,
however, does not require "immediate notice," but rather states that the issuer "will
endeavor to give prompt notice..." This language is insufficient to ensure adeqguate

OFFICIAL RECORD COPY - S:\NMSB\DEF\BIOGEN - 07/30/93



Biogen Research Corporation -3-

protection for the NRC. 1In addition, the letter of credit omitted the last sentence of
the above paragraph requiring notice if the issuer "becomes unable to fulfill its
obligation under the letter of credit." Please revise the Letter of Credit to match the
recommended wording in page 4-33 of Reguiatory Guide 3.66.

Your Trust Agreement includes several statements limiting the trustee’s liability
resulting from acts caused by its gross negligence or willful misconduct (e.g.,
Section 4, Section 10, Section 12 and Section 19 of the submitted Trust Agreement).
These statements excessively limit the trustee’s liability for various trust management
activities, and threatens the effectiveness of the agreement for financial assurance
purposes. These statements should be deleted, and the recommended wording
regarding trustee liability found in Section 6, page 4-20 of Regulatory Guide 3.66,
should be added instead. The recommendrd wording states that the trustee must
manage the trust "solely in the interest of the beneficiary and with the care, skill,
prudence, and diligence under the circumstances then prevailing which persons of
prudence, acting in a like capacity and familiar with such matters, would use in the
conduct of an enterprise of a like character and with like aims."

The submitted Trust Agreement allows withdrawals of up of up to $10,000 without
written NRC approval. This exceeds the 10 percent level recommended by the NRC
which provides the NRC greater opportunity to monitor Biogens' decommissioning
spending by requiring written NRC approval for withdrawals larger than the specified
amount, Please revise the Trust Agreement to limit withdrawals to no more than 10
percent of the outstanding balance without written NRC approval.

Section 15 of the submitted Trust Agreement requires only 30 days notice of the
trustee’s resignation or replacement. Regulatory Guide 3.66, in Section 13, page
4-22, recommends 90 days notice. The 30 days afforded by the submittal may not
allow the NRC nor the licensee adequate time to secure an alternate trustee or transfer
the trust funds to a replacement. Please modify the agreement to provide 90 days
notification of trustee resignation or replacement,

Section 22 of the submitted Trust Agreement adds the following condition:

"This Agreement shall become effective when the Trustee shall
have received an incumbency certificate as to the » ames and
specunen signatures of the officers of the Grantor authorized to
sign this Agreement and any certificates, notices, directions,
instructions and other communication hereunder.
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9,

10).

1.

As soon as possible, the Grantor shall provide to the Trustee a
ratification of the Grantor’s Board of Diractors ratifying the
execution, delivery and performance by the Grantor of this
Agreement.”

Biogen does not provide any indication of whether or not this condition has been met,
The NRC must be able to determine if the condition has been satisfied to ensure that

the standby trust agreement is effective. Please submit evidence of the effective date

of the agreement.

Although you submitted a copy of your corporate by-laws, they do not specify that the
Vice President, Genera! Counsel is authorized to enter into a trust agreement for the
licensee. Evidence of authority to represent the company is necessary, as
recommended by Regulatory Guide 3.66, to ensure the validity and enforceability of
the financial assurance mechanism. Please submit evidence that the Vice President,
General Counsel is authorized to sign the agreement.

Schedule A of your submittal does not include the address of the licensee, the address
of the licensed activity, nor the cost estimate applicable to the agreement as
recommended in Regulatory Guide 3.66, page 4-26. The addresses assist the trustee
in determining if funds should be distributed for a specific facility. In addition, the
submitted Schedule B is incomplete because it does not include the deposit of $100
referenced in Section 4 of the standby trust agreement. Please submit a completed
Schedule A and a revised Schedule 5.

Your submission includes a "specimen certificate of events", which refers to an
attached "specimen certificate of resolution” which we are unable to locate. Without
the specimen, the NRC cannot be sure that the trustee will release decommissioning
funds only upon receiving appropriate instructions. Please submit a "specimen
certificate of resolution”, which should contain blank spaces for dates and signatures
when decommissioning activities commence, as recommended on page 4-25 of
Regulatory Guide 3.66,

Your submission does not appear to include a letter of acknowledgement with the
Trust Agreement, as recommended by Regulatory Guide 3.66 on page 4-27. The
acknowledgement is needed to verify the execution of the Trust Agreement and to
certify the trustee’s signature znd authority to enter into the agreement. Please submit
a letter of acknowledgement.
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We will continue our review upon receipt of this information. Please reply in duplicate to
my attention at the Region 1 office and refer to Mail Control No. 113030. If you have any
questions regarding this letter please call David Everhart of my staff at (215) 337-6936.
Since your license requires financial assurance, we request that you respond within 30
calendar days of the date of this letter,

Sincerely,

Briginal Ripne Fu:

Johe D, Kicneman

John D. Kinneman, Chief

Research & Development and
Decommissioning Section

Division of Radiation Safety
and Safeguards

Enclosures:

ks Regulatory Guide 3.66

2. NUREG/CR 1754

3. NUREG/CR 1754, Addendum 1

beg:
J. Kinneman, RI

DRSS:
Everhart/

8/5 /93
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BICSEN

January 14, 1993

Via Air

Mr. John D. Kinneman

Chief, Research & Development and
Decommissioning Section

Division of Radiation Safety and Safeguards
Mail Control No. 113030

United States Nuclear Regulatory Commission
Region |

475 Allendale Road

King of Prussia, PA 19406-1415

Dear Mr. Kinneman:

I received your letter dated August 9, 1993 containing comments and requests
for additional information with respect to Biogen's Decommissioning Funding Plan
to provide financial assurance for License No. 20-19808-01. In response to your
comments, | enclose the following:

1. Revised Cost Estimate. In response to paragraphs 1, 2 and 3 of your

letter, 1 enclose a revised Decommissioning Cost Estimate,

2. Revised Standby Letter of Credit. In respouse to paragraph 4 of your
letter, I enclose a copy of an amendment to the Standby Letter of Credit presently in
place. The amendment makes the changes you requested and increases the amount
of the Letter of Credit from $25,000 to $75,000.

3. Amendment No, 1 to Trust Agreement. In response to the comments

contained in paragraphs 5, 6, 7, 8, 10, 11, and 12 of your letter, I enclose an
Amendment No. 1 to Trust Agreement which amends the trust agreement in the
manner you requested. Please note, however, that I have not revised Schedule B of
the Trust Agreement to include the deposit of $100 referenced in Section 4. As 1
indicated by telephone to Mr. David Everhart of your office, the "Fund”, as defined

in the text of Section 10, includes the deposit. Schedule B, as defined in the Trust
Agreement, refers only to the Letter of Credit. /13030
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In paragraph 9 of your letter, you requested evidence of the authority of the
Vice President-General Counsel to enter into the Trust Agreement on behalf of
Biogen. Under the By-Laws of Biogen, Vice Presidents have such power and duties
as may from time to time be determined by the Board of Directors or the Chairman
of the Board. The Chairman of the Brard of Biogen is also the President and is
responsible for day-to-day operations of the Company. The By-Laws do not require
that the Vice-Presidents' powers « specified in writing. Since the Chairman gave
the Vice President-General Coun2] the authority *o sign the Trust Agreement but did
not reduce that authority to writing, the written authorization of the Vice President-
General Counsel to act is the enabling provision of the By-laws.

If you have any furthe~ questions or need any additional information with

respect to any of the foregoing, please do not hesitate to call me at (617) 252-9821
or with respect to technical matters, Susan Lee at (617) 252-9236.

Sincerely,

VA A ‘ U W I \"f',a. é

LA

Anne Marie Cook
Assistant General Counse!

¢c. Susan Lee

cook enyironLarcresp it
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THIS AMENDMENT NO. 1 TO TRUST AGREEMENT is entered into as of this 11th day of

- ~ ; e
v w

AMENDMENT NO.1 TO TRUST AGREEMENT

January, 1994 by and between Biogen, Inc., a Massachusetts corporation (the "Grantor") and the
Shawmut Bank, N.A., a national banking association (the "Trustee”)

WHEREAS, the U.S. Nuclear Regulatory Commission (the "NRC') has requested that Grantor

modify a certain Trust Agreement between Grantor and Trustee dated July 20, 1990 (the "Trust
Agreement”) to conform to the applicable decommissioning regulatory guide; and

WHEREAS, the Grantor and the Trustee desire to amend the Trust Agreement as set forth
hercin as requested by the NRC.

NOW THEREFORE, the Grantor and the Trustee agree as follows:

1. Amendment o Trust Agreement.

The Trust Agreement is hereby amended as follows:

(a)

(b)

(©)

(d)

(e)

)

Section 4. The last sentence of Section 4 of the Trust Agreement is deleted in its
entirety.

Section 7. The second sentence of Section 7 of the Trust Agreement is replaced in its
entirety with the following:

"The Grantor's certificate presented pursuant to this Section shall not request a
withdrawal from the Fund which exceeds 10% of the outstanding balance of the Fund,
unless NRC approval is attached.”

Section 10. The last sentence of Section 10 of the Trust Agreement is deleted in its
entirety.

Section 12. The last sentence of Section 12 of the Trust Agreement is deleted in its
entirety.

Section 15. Section 15 of the Trust Agreement is amended by changing the number
30 to the number 90 in the two places in which the number appears in the Section.

Section 19. Section 19 of the Trust Agreement is replaced in its entirety with the
following:

"In investing, reinvesting, exchanging, selling, and managing the Fund, the
Trustee shall discharge its duties with respect to the Fund solely in the interest of the

_ beneficiary and with the care, skill, prudence, and diligence under the circumstances



then prevailing which persons of prudence, acting in a like capacity and familiar with
such matters, would use in the conduct of an enterprise of a like character and with
like aims; gxcept that

(1) Securities or other obligations of the Grantor, or any other owner or operator of
the facilities, or any of their affiliates as defined in the Invesiment Company
Act of 1940, as amended (15 U.S.C. 80a-2(a)), shall not be acquired or held,
unless they are secusities or other obligations of the Federal or a State
government;

The Trustee is authorized to invest the Fund in time or demand deposits of the

Trustee, to the extent insured by an agency of the Federal Government, and in
rations of the Federal Government such as GNMA, FNMA, and FHIM

&
nA

13
i

s and certificates or State and Municipal bonds rated BBB or higher by

Standard and Poors or Baa or higher by Moody's Investment Services; and

; .« s o
Irustee 1s authorized to hold

; 10l . & y
without hability for the

Irustee shall not incur personal liability of any nature in connection with
| the administration of this trust or in carrying out any directions of Grantor,
or any state agency issued in accordance with this Agreement other than

e liabilities arising out of Trustee's failure to use the standard of care set forth

above. The Trustee shall be indemnified b

: LICAS

the Grantor from and against any personal

liability to which the Trustee may be subjected by reason of any act or conduct in its
official capacity, including all expenses reasonably incurred in its defense in the event
the Grantor fails to provide such defense, other than those liabilities arising out of

use the standard of care set forth in this Section.'

Irust Agreement 1S amen

attached as Exhibit C hereto

eement

'\Lé"J 1.1‘” §
effect on the date hereof.




IN WITNESS WHEREQF, the parties have executed this Agreement as of this 11th day of
January 1994,

GRANTOR: TRUSTEE: \
SHAWMUT N.A.

. /m{/

Title: ABSISTANT wcs Pissmem

cook enyironl trustamid.orc



ACKNOWLEDGEMENT

Commonwealth of Massach

County of

My Commision Expireg
4-25-07




SSIST

ACKNOWLEDGEMENT

Commonwealth of Massachusetts

County of: ___SUFFOLK

e e e

On this /3% day of January, 1994, before me, a notary public in and for the county and State
aforesaid, personally appearedCHARLES E, DOOLEY and he did depose that he is the
., of Shawmut, N.A., which executed the above instrument, that he knows the seal
of said entity; that the seal affixed to such instrument is such corporate seal; that it was so affixed by
order of such entity; and that he signed his name thereto by like order.

My Commission Expires _O\ = ¥4-47
[Date]




Location
14 Cambridge Center

215 Bent Street

241 Binney Street

345 Vassar Street

20-19808-01
20-19808-02
20-19808-01

20-19808-01

20-19808-01

Exhibit A

Estimated
Percentage of
Total Cost
87%
1%

10%

2%
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Shawmut Bank, NA - g ’ o

P.O. Box 2178, Boston, MA 02211.2178, Tel. §17-292.2000 o
STANDBY LETTER OF CREDIT AMENDMENT JANUARY 10, 1994
JO40785W 0i0 PAGE 04

ADVISED BY MAIL DIRECT:
U.S. NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555
REF: LICENSE ¢ 20-49B08-01, 02-19808-02

GENTLEMEN

THE ABOVE MENTIONED LETTER OF CREDIT, ISSUED BY ORDER AND FOR
ACCOUNT OF BIOGEN, INC. IS AMENDED AS FOLLOWS:

CREDIT AMOUNT INCREASED BY: FIFTY THOUSAND AND NO/1i00 DOLLARS
UNITED STATES CURRENCY (USD %0,000.00)
D) A NEW AVATLABLE AMOUNT OF VEVENTY-FIVE THOUSAND AND _M0O/100

v o~ -

DOLLARS UNITED ST4 S CURRENCY (USD

O

v i

DELETE % -
"WE WILL IDEAVOR TO GIVE PROMF ) 10 - 3 : ¥ THE
[ . N 3 THE
TAMNN TCY ) VIOLATIONS
FEQUIRKEMENTS WHICH_S\&! 1 D USFENSION OR
THE BANK'S CHARTERAOR (. D BUSINESS.®

¥ TO THE AFFLICANT AND THE
A TLED ALLEGING (1) THE
NUTAL INSTITUTION OR (2) ANY
THAT COULD RESULT IN
CHARTER OR LICENSE T0 DO
SO0 SHALL GIVE IMMEDIATE
{ECOMES UNAERLE TO FULFILL
‘DI’
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_TRREVOCABLE 'STANDBY LETTER OF CREDIT " = - JULY 26, 1990

£040785W o " PAGE. 01

U.S. NUCLEAR REGULATORY COMMISSION
WASHINGTON, DC 20555 =
REF: LICENSE & 20-19808-04, 02-19808-02

. "‘la ¥
A

'DEAR SIR OR MADAM: -

WE HEREBY, ES*&BLISH OUR'IRREUDCABLE STANDBY LETTER OF CREDIT IN
YOUR FAVOR, AT THC REQUEST AND FOR THE ACCOUNT OF BIOGEN, INC.,
{4 CAMBRIDGE CTR., CAMRRIDGE, MA 02442, UP TO THE AGGK

AMOUNT OF TWENTY FIVE THOUSAND AND 00/400 U.S. DOLLA

Wik xuxg25,000.00 AVAILABRLE UFON PRESENTATION_B 0

DESIGNEE OF -~ -
(1) YOUR SIGHT DRAFT, BEARLING REFER \b R

OF CREDIT WUMBER S040785W QS:ES ;

LLOWS:

AND
(2) YOUR SIGNED STATEM

"I CERTIFY THAngg;

FURSUSNT T0O
. S. Nucﬁs?
OF THE.

FT IS PAYABLE

DER AUTHORITY OF
MIATSION (NRC), AN
» PUBSUANT .TO THE .
AMENDED AND THE - =

NERGY AC
: EORGANIZA PP 1974.%
THIS D OF CREDIT IS IS IN ACCORDANCE WITH REGULATIONS
ISSUEDMINDER THE AUTHORITY OF THE U.S. NUCLEAR REGULATORY
COMMISSION (NRC), AN AGENCY OF THE U.S. GOVERNMENT, PURSUANT TO

THE ATUMIC ENERGY ACT OF 1954, AS AMENDED, AND THE ENERGY
REORGANIZATION ACT OF 1974. THE NRC HAS FROMULGATED REGULATIONS
IN TITLE 10, CHAPTER { OF THE CODE OF FEDERAL REGULATIONS, PART
30, WHICH REQUIRE THAT A HOLDER OF, OR AN AFPLICANT FOR, A
LICENSE ISSUED UNDER 10 CFR PART 30, PROVIDE ASSURANCE THAT
_FURDS WILL BE AVATLABLE WHEN NEEDED FOR DECOMMISSIONING. . .

LTEwYs o7

THIS LETTER OF CREDIT IS EFFECTIVE AS OF JULY 26, 1990 AND -
SHALL EXPIRE_ON JULY 26, 1994, BUT SUCH EXPIRATION DATE SHALL BE
AUTOMATICALLY, EXTENDED FOR A FERIOD OF ONE YEAR ON JULY 24,. 1991
AND ON EACH SUCCESSIVE EXPIRATION DATE, UNLESS, AT LEAST 90 DAYS
HEFORE THE CURRENT EXPIRATION DATE, WE NOTIFY BOTH YOU AND
BIDGEN, INC. BY RETURN RECEIPT THAT WE HAVF DECIDED NOT. 7O
EXTEND THIS LETTER OF CREDIT BEYOND THE CURRENT EXPIRATION DATE.
IN THE EVENT YOU ARE SO NOTIFIED, ANY UNUSED PORTiON OF ' THE -°
CRELI” SHALL BE AVAILABLE UPON PRESENTATION OF YOUR SIGHT DRAFT
WITHIN 90 DAYS AFTER THE DATE OF RECEIPT OF NOTIFICATIUN BY KOTH
YOU AND BIOGEN, INC. AS SHOWN ON THE LATER OF THE SIGNED RETURN

mstrucTions 10 1 AREIRARTS AND READING AS FOLLOWS: , 2

FFIATC T

mm‘gﬁgmdbb@mwmmawm. CONTINUED




B s -
- o —

iR s :fq Sedoani ¥y sl entos, EXHIBIT B .owoanns

/ v”';ji;? ‘r,_:i’.-z \;.--A st LR gy L g - - — "»;'.\'“3-.', VIMN(; SAN_Q_S COry
L AR P R T e tor R YRS
Shawmut Bcnk NA Fomahiali- o0 Telem WALOMMIY 2223 wer 10 W7 SR SRR
" FROn IS P Coble: SHAWMUY - AT = T TR
PO Box 2176, Boston, MA 02211:2176, Yol 617.292.2000 SWIEL ADDRESS: NASH US 33 . . " :
IRREVOCABLE STANDDY LETTER OF CREDIT _.' - JuLy 26.41990
£040785W ' FAGE 02

U.§. NUCLEAR REGULATORY COHMISSION

WASHINGTON, DC 20555 :
REF: LICENSE ¢ 20-19808-01, 02-{9008~-02

"WE CERTIFY THAT THE LICENSEE HAS FAILED TO REPLACE THIS
LETTER OF CREDIT WITH OTHER COLLATERAL ACCEFPTAELE
T0 THE DEPAFTMENT WITHIN 30 DAYS OF THE BANK'S

NOTICE TO TERMINATE THE LETTER OF CREDIT."
WHENEVER THIS LETTER OF CREDIT IS DRAWN OM, UNDE Al
COMPLIANCE WITH THE TERMS OF THIS CREDIT, WE u NIR
SUCH DRAFT UPON PRESENTATION TQ US, AND WE-SH HE
AMOUNT OF THE DRAFT DIRECTLY INTO THE ' I0GEN,

INC. IN ACCORDANCE WITH YOUR INSTR

WE WILL ENDEAVOR TO GIVE PH
DEFARTHENT OF A NOTICE R
INSOLVENCY OR BANKRUP
OF REGULATORY REQUI
REVOCATION OF THE BRA

E LICENSEE AND THE
ILED ALLEGING THE
ALLEGING ANY VIOLATIONS
PULT IN SUSFENSION OR
SYAE TO DO HUSINESS.

o .
DRAF EUNDER MUS, &iE'DR‘"N UNDER SHAWMUT BANK.
H.A. $040785UW D %, 1990 *.

D.C. FENNYBAKER ASSISTANT VICE FRESIDENT JULY 26, {990

THIS CREDIT J§ SUBJECT TO THE UNIFORM CUSTOMS AND FPRACTICE FOR
DOCUNMENTARY CREDITS (1983 REVISION) INTERNATIONAL CHAMEER OF
COMMERCE, PUBLICATION NO 400. '

1374 wel)

"

INSTRUCTIONS 10 THE ADVISING BANK

Pleose compiete ond lorword fo beneficiary the aloched orginal odvice
without odding your confirmation




Exhibit C
SPECIMEN CERTIEICATE OF RESOLUTION
i, , do hereby certify that I am Secretary of Biogen,
Inc., a Massachusetts corporation, and that the resolution listed below was duly adopted at a meeting

of this Corporation's Board of Directors on g : JI

IN WITNESS WHEREOF, I have hereunto signed my name and affixed the seal of this
Corporation this ____ day of 19

Secretary

RESOLVED, that this Board of Directors hereby authorizes the President, or such other
employee of the Company as he may designate, to commence decommissioning activities at [insert
name of facility] in accordance with the terms and conditions described to this Board of Directors at
this meeting and with such other terms and conditions as the President shall approve with and upon
the advice of counsel.
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U.5. INuciea: Reguiatory Commission, kegion i
Nuclear Materals Sofet Section B

475 Alienaaie Roac

King of Prussic. PA 19406

0 \ r~
o Whom it mgy Concem
L . e ~ ~& 1 - ™y ey 2750 f.mn o - -
Wit 12 42 ssauest renewg of License numper 20-19808-C°. which ik Cue
.

to expire Fepruary 20, 1992 Enciosed (in duplicate) are:

o NRC Form 313 Applicanon for Matenai License
o A gescription of Biogen's current radiation safety program

Also enclosed s
e A check in the amount of $1100, the gpplication fee.
if there are any questicns ubout the program or this gpplication, you

mav contact me directly at the above address or by phone at (617)
252.9236.  Thank you for your attention to this maiter.

Very truly vours,

i e —

!
Susan B. Lee, RSO, Manager
Environmental Health and Safer

Cordmiéy i (N Fo70
Tt éw M
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Financial Assumnco. Decommissioning )

Due to the expansion ~ Bio Il and increasing labor costs since the
decommissioning funding piu was initially prepared, the site specific cost
estimate for decommissioning has peen updated. The format and instructions
provided in NUREG/CR-1754 Addendum 1, October 1989 were used to develop
the spreadsheet to make the cost estimate. The grand ftotal of
decommissioning cost at this time is $24,450. Aftached is a single page
summary of the calculation

Biogen maintains a letter of credit in the amoun? of 825000 issued by
shawmu! Bank, N.A. to provide financial assurance of its ability to pay for
decomirr ning under 10 CFR 30. Piease refer to Mr. Frederc A Eustis, lll's
letter of 2= uly 1990, and its attachments for additional information regarding
this financial assurance  This information continues to be consistent with
Biogen's Rodiation protection program




BIO Lo oI, 1/92

1. PLANNING & PREP TABLE |
DAYS
TASK TECH/FOREM
1. PREP DOCUMENTS 1

2. SUBMIT PLAN 2

3. DEVEL WORK PLA! 1

4. PROCURE EQT. ALL ON HAND

5. STAFF TRN'G 1

6. SURVEY FACILITIE 6 1
7. OTHER

SUPV.

1. PLANNING & PREP. 11 i
2.DECONTAM/DISMA I 12
LABCR EST(TABLE 3)

5. FINAL SURVEY
LABOR EST(TABLE 9)

GRAND TOTAL LABOR

NUMBER DIMENSIONS

GLOVE BOX 0

FUME HOODS 9

HOT CELLS 0

LAB BENCH (M) 45
SINK/DRAIN 8

FLONR SPACE(SQ.M) 12
VENT DUCT (M) 3 30
WALL SPACE

OTHER

3. PACKING, SHIPPING, DISP OF LLRW

NO. $/UNIT
DRUMS 17 3
STORE FOR DECAY 15 DRUMS
DISPOSAL 1 DRUM 1000
4 RESTORATION N/A
5. FINAL SURVEY SEE ABOVE

6. SITE STABILIZATIC N/A

TOTAL SUPPLIES
TOTAL LABOR

6595
17RSS
24450

CHP CLERICAITOTAL DA $ COST

1 0.5 2.5 1572
0.5 l 3.5 1343
1 300
] pi 1500
0.5 0 7.5 2595
3 2.3 16.5 7328
CRAFTSMAN

0.5 3 16.5 3201
6 ] 7 7326
17855

TABLE 2

LABOR ESTIMATE

10B $/YR X 21% OH $/DAY
TECH/FOREM 28000 33880 14]
CHP N/A 1200
CLERICAL 25000 30250 126
CRAFTSMAN n/4 200
SUPV/RSO 61000 73810 308

$ EST.

595
5000
1000
6595



LIST OF INSTRUCTIONS

BIOGEN RESEARCH CORPORATION

[n reviewing the comments the reviewer will rote that there will be some
overlap between ICF and 0GC comments. The following comments should be
included in the basis for the deficiency letter:

ke ICF comments 1 through 13, plus last paragraph,

2. A1l 0GC comments.

A1l other comments and discussions are for reviewer information.
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February 6, 1991
Note to: Louis Bykoski, NMSS/LLWM
From: Mike FinkelStein, OGC/R&FC
Re: Review of ICF Comments in Sth Package dated 1/7/91
For each of the subm.“tals listed below, the regional reviewers

must verify that the document is a signed copy of the original
and duly notarized.

Unless otherwise stated, the ICF comments and recommendations are
correct and should be implemented.

Biogen Research Corporation (DFP, Letter of Credit)

All ICF recommendations should be implemented because the
analysis is correct. No further comrents are submitted on
Biogen's submittal.




. « 9300 Lee Highway
¢ Fairfax, Virginia
220311207

703/934-3000

8 ¢ =

ICF INCORPORATED

December 21, 1990

To: Dr. Lou Bykoski, NMSS/NRC

From: David Mitamura, Greg Currey, Michael Berg, and John Collier,
ICF Incorporated

Subject: Review of Decommissioning Funding Plan with Letter of Credit
Submitted by Biogen, Inc.

Biogen, Inc. in Cambridge, Massachusetts submitted a decommissioning
funding plan (DFP) using a letter of credit in the amount of $25,000. The
submission assures estimated decommissioning costs of $23,076 for license 20-
19808-01 issued under 10 CFR Part 30. The submission also refers to license
20-19808-02 issued under 10 CFR Part 30, but states that this second license
does not require financial assurance. Upon review of the submission, ICF ~

recommends that NRC Region I require the licensee to modify the submission in
the following ways:

(1) Submit additional detail explaining the estimates of required
labor hours and waste disposal costs;

(2) Submit additional detail to support estimated number of person-
days required for planning and preparation;

(3) Incorporate a contingency “actor into the total decommissioning
cost estimate and clarify '~ot no credit was taken for salvage
value;

(4) Submit a signed letter of credit;

(5) Amend the letter of credit to revise the language addressing
notification requirements;

(6) Dzlete statements in the standby trust agreement limiting  the
trustee's liability to gross negligence or willful misconduct;

(7) Revise the standby trust agreement to limit withdrawals to no more
than 10 percent of the outstanding balance without written NRC
approval;

(8) Revise the standby trust agreement's notification provisions
regarding trustee resignation or replacement;

(9) Submit evidence of the effective date of the standby trust
agreement’




2

(10) Submit evidence that the party signing the standby trust agreement
for the licensee is authorized to represent the company ;

(11) Complete Schedule A and revise Schedule B of the standby trust
agreement;

(12) Submit a specimen certificate of resolution: and

(13) Submit a letter of acknowledgement with the standby trust
agreement,

Each recommendation is discussed in detail below.

(1) Submit Additional Detail Explaining the Estimates of Required labor
Hours and Waste Disposal Costs

Although the licensee itemized its cost estimate by major
decommissioning activity and provided supporting decumentation, it di” no.
sufficiently support its decommissioning cost estimates. In parti-uiar, the
licensee's estimates of the total person-hours required to acc..caminate its
facility and the cost to dispose of radiocactive waste appear low compared to
estimates in NUREG/CR-1754' for a reference facility with similar facility
components.? In addition, the licensee does not include the costs of
decontaminating wall space in its decommissioning cost estimates.

ICF recommends that the licensee substantiate its estimates of work days
required to decontaminate its facility, as well as its estimated cost of
radioactive waste disposal. Alternatively, the licensee may chonse to revise
these estimates and subsequently its total decommissioning cost estimate, and
explain the new assumptions used.

(2) Submit Additional Detail to Support Estimated Number of Person-Days
Required for Planning and Preparation

The licensee estimates that it will require 14.5 person-days for
plannirg and preparation of its facility for decommissioning and six days for
a final radiation survey. NUREG/CR-1754, however, estimates that it would
require more than 60 person-days to conduct planning and preparation of any of
six reference laboratories for decommissioning, and from 13 to 36 day¢ to
conduct a final radiation survey (see Addendum 1, Appendix B). IC ' recommends

* NUREG/CR-1754, Addendum 1, Technology. Safety and Costs of
Current Information, Pacific Northwest Laboratory, October 1989,

2

£

One factor contributing to the underestimation of disposal costs is
the assumption that 10 radicactive waste disposal drums will hold 75 w® (cubic
meters) of waste, implying a capacity of 7.5 m’ per drum. The standard 55-
gallon drum holds 0.208 m® of waste. Accordingly, the licensee should clarify
or revise its estimates for the number of drums needed.
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This language ensures that both NRC and the licensee are given adequate
warning of events that may jeopardize the financial assurance. The
submission, however, does not require "immediate notice," but rather states
that the issuer "will endeavor to give prompt notice. . ." This language is
insufficient to ensure adequate protection for NRC. In addition, the letter
of credit omitted the last sentence of the above paragraph requiring notice if
the issuer "becomes unable to fulfill its obligation under the letter of
credit.” ICF recommends that NRC require the licensee to modify the letter of

credit to more closely match the wording recommended in the draft Regulatory
Guide.

(6) Delete Statements in the S*andby Trust Agreement Limiting the Trustee's
Liability to Gross Negligence or Willful Misconduct

The submitted standby trust agreement includes several statements
limiting the trustee's liability to thav resulting from acts caused by its
gross negligence or willful misconduct (e.g., Section 4, Section 10, Section
12, Section 19). These statements excessively limit the trustee's liability
for various trust management activities, and threatens the effectiveness of
the agreement for financial assurance purposes. ICF recommends that NRC ,
require these statements to be deleted, and that the standards for trustee
liability recommended in the draft Regulatory Guide, Section 6, page 4-20) be
added instead. The recommended language states that the trustee must manage
the trust "solely in the interest of the beneficiary and with the care, skill,
prudence, and diligence under the circumstances then prevailing which persons
of prudence, acting in a like capacity and familiar with such matters, would
use in the conduct of an enterprise of a like character and with like aims."

(7) Revise the Trust Agreement to Limit Withdrawals to No More Than 10
Percent of the Outstanding Balance Without Written NRC Approval

As submitted, the standby trust agreement allows withdrawal from the
$25,000 trust fund up to $10,000 without written NRC approval. This $10,000
withdrawal limit exceeds the 10 percent level specified in NRC guidance.?
ICF recommends that Section 5 of the submitted standby trust agreement be
revised to add this provision. This provision provides NRC greater
opportunity to monitor the licensee's decommissioning spending by requiring
written NRC approval for withdrawals larger than the specified amount.

(8) Revise the Standby Trust Agreement's Notification Provisions Regarding
Trustee Resignation or Replacement '

Section 15 of the submitted standby trust agreement requires only 30
days notice of the trustee’'s resignation or replacement. The draft Regulatory
Guide, in Section 13 of the recommended wording (page 4-22), however, requires

* “Response to Question Related to the Trust Fund Mechanism,” from
Timothy Johnson, NMSS/NRC to Karen Davis, St. louis University, August 7,
1990. Although this guidance applies to a stand-alone trust fund, we assume
NRC would give the same response to the same question regarding a standby
trust fund.

T T M e o S
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90 days notice. The 30 days afforded by the submittal may not allow NRC or
the licensee adequate time to secure an alternate trustee or transfer the
trust funds to the replacement. ICF recommends that NRC require the licensee

to modify the agreement to provide 90 days notification of trustee resignation
or replacement.

(9) Submit Evidence of the Effective Date of the Standby Trust Agreement

Section 22 of the submitted standby trust agreement adds the following
condition: "This Agreement shall become effective when the Trustee shall have
received an incumbency certificate as to the names and specimen signatures of
the officers of the Granter authorized to sign this Agreement and any
certificates, notices, directions, instructions and other communication
hereunder. As soon as possible, the Grantor shall provide to Trustee a
ratification of the Grantor's Board of Directors ratifying the execution,
delivery and performance by the Grantor of this Agreement.” The submission,
however, does not provide any indication of whether this condition has been
met. NRC must be able to determine if the condition has been satisfied to
ensure that the standby trust agreement is effective. Therefore, ICF
recommends that NRC require the licensee to submit evidence of the effectiv
date of the agreement. '

(10) Submit Evidence that the Party Signing the Standby Trust Agreement for
the Licensee is Authorized to Represent the Company

Although the licensee submitted a copy of its corporate by-laws, they do
not specify that the vice president, general counsel is authorized to enter
into a standby trust agreement for the licensee. Evidence of authority to
represent the company is necessary, as recommended by the draft Regulatory
Guide, to ensure the validity and enforceability of the mechanism. ICF
recommends that NRC require the licensee to submit evidence that the vice
president, general counsel is authorized to sign the agreement,

(11) Complete Schedule A and Revise Schedule B of the Standby Trust Agreement

The submitted Schedule A does not include the address of the licensee,
the address of the licensed activity, or the cost estimate applicable to the
agreement, as recommended in the draft Regulatory Guide, page 4-26, The
addresses assist the trustee in determining if funds should be distributed for
a specific facility. 1In addition, the submitted Schedule B is incomplete
because it does not include the deposit of $100 referenced in Section'4 of the
standby trust agreement. ICF recommends that the licensee submit a completed
Schedule A and a revised Schedule B.

(12) Submit a Specimen Certificate of Resolution

The submission lacks a specimen certificate of resolution, which should
contain blank spaces for dates and signatures until decommissioning activities
are commenced, as recommended on page 4-25 of the draft Regulatory Guide. The
submission includes a specimen certificate of events, which refers to an
attached specimen certificate of resolution. Without the specimen, NRC cannot
be sure that the trustee will release decommissioning funds only upon
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receiving appropriate instructions. ICF recommends that NRC require the
licensee to submit the specimen certificate.

(13) Submit a Letter of Acknowledgement with the Standby Trust Agreement

The submission does not include a letter of acknowledgement with the
standby trust agreement, as recommended by the draft Regulatory Guide on page
4-27. The acknowledgement is needed to verify the execution of the standby
trust agreement and to certify the trustee's signature and authority to enter
into the agreement. Therefore, ICF recommends that NRC require the licensee
to submit a letter of acknowledgement.

Other Issues

The licensee made a few other modifications to the standard wording of
the letter of credit and numerous other modifications to the standard wording
of the standby trust agreement provided in the draft Regulatory Guide. These
modifications do not decrease the protection provided by the mechanisms. The
following modifications are the most noteworthy:

(1) Section 1 of the standby trust agreement defines the terms
"applicable law," "decommissioning," "grantor,"” "investment
grade," "investment securities,” and "trustee". These
definitions do pot appear to jeopardize the prudent
management of the trust fund, to limit activities for which
funds may be expended, or to constrain NRC's control over
decommissioning procedures,

(2) Section 8 of the standby trust agreement omits language
recommended by the draft Regulatory Guide that would allow the
trustee to invest in any non-excluded investment so long as the
trustee acts

"solely in the interest of the beneficiary and with
the care, skill, prudence, and diligence under the
circumstances then prevailing which persons of
prudence, acting in a like capacity and familiar with
such matters, would use in the conduct of an
enterprise of a like character and with like aims.

This provision has been replaced by language that "the Trustee may
rely upon [the instructions of the licersee] unless it is evident
that the directed investment does not satisfy the conditions of
this Section 8." The rest of Section 8 limits the trustee's
investment and reinvestment options to "investment securities,"
which are defined in Section 1 as "FDIC insured interest bearing
money market fund of [Shawmut Bank] used for its corporate trust
customers.” These provisions are more protective of the assets in
the trust than allowed by the recommended wording.
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(3) Section 9 of the standby trust agreement omits language
recommended in the draft Regulatory Guide, page 4-20,
authorizing the trustee to purchase shares in any investment
company registered under the Investment Company Act of 1940.
This provision would add flex.bility to the trustee's
investment options. The agreement does aliow other
acceptable investments, however.

(4) Section 11, which addresses taxes and expenses of the trust,
states that "the Trustee is authorized to make such
withdrawals from the fund for such purposes. To the extent
the investments in the Fund are not sufficient for any such
purposes the Grantor shall be obligated to pay such costs
and expenses directly to the Trustee." This statement
allows the trustee to make payments for proper charges
incurred. Without this statement, the trustee would still
be authorized to pay these expenses from the fund based on
other language in this section.

(5) The specimen certificate of events includes a signature
blank for the licensee's clerk, rather than the licensee's
secretary as recommended in the draft Regulatory Guide. The
licensee submitted by-laws, however, demonstrating the
authority of the clerk te sign the specimen.

Finally, NRC should ensure that documents submitted by the licensee are
originally signed duplicates, as recommended in the draft Regulatory Guide.
In addition, NRC should ensure that it possesses the original letter of
credit, and that it does not contain a stamp marked "Not Negotiable Copy."
Unless the documents are official and have been properly signed, NRC cannot be
certain that the financial assurance mechanism is enforceable. Because ICF

does not possess the original submission, we cannot verify compliance with
these requirements.

attachments



REVIEW OF DECOMMISSIONING FUNDING PLAN (DFP)
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(1)

CHECKLIST FOR REVIEWING DECOMMISSIONING FPUNDING PLANS (DFP's)

QUESTIONS

Does ths licensee provide
supporting documentation for
ites cost estimates?

" Yee No

COMMENT3

(2)

Doee the licensee use the
Appendix F "Cost Estimating
Tables?”

\/ Yes No

(3)

Does the cost estimate
include the following major
cost elementa?

(i)

> - o e

Planning and Preparation?

Y Yes No

(i1)

oo o0 0w

Decontamination and/or
Dismantling of Radioactive
Facility Components?

" Yes No
S i

(1ii)

Packaging, Shipping, and
Disposal of Radiocactive
Wastes?

/7
vV, Yes No

o oo
(iv)

Restoration of Contaminated
Areas on Facllity Grounde?

Yas L) _\_/_:NA

o ——— e
7 -

(v)

Fina¥ Radiatlon Survey?

v Yes No

s v s v

(vi)

...-{

Site Stabilization, Long-Term
Survelllance?

Yas No :{LNA
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CHECKLIST POR REVIEWING I"P's (continued)

QUESTIONS

COMMENTS

(4)

Is the total cost estimate
reasonable for the type(s)
and size(s) of facility

licensed?
»// No

Not Sure

¥ ool \

o ,
Sen De | g/ .

(5)

Are the cost estimates for
individual facility
activities and/or components

reasonabla?
\// No

Not Sure
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CHECKLIST POR REVIEWING DFP's (continued)

QUESTIONS

COMMENTS

(6)

Do the computations seem
cortqct?

v Yes No

(7

Does the licensee take credit
for the potential salvage
value of recovered materials
or decontaminated equipment?
Yes v Ne

L TLanseR. ,{ oS " 01’. V"\M‘*’\‘b\m
Salvage value .

(8)

Does the licensee include a
contingency factor in the
cost estimate?

Yes Vv No

L oS te m V\D" Wl +1W\ o

(9)

Does the licensee provide a
description of the methods
that will be used to adjust
the decommissioning cost
estdmae pericdically over
the 118 of the facllity?
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APPENDIX A
CHECKLIST FOR OECOMMISSIONING FINANCIAL ASSURANCE

NAME OF LICENSEE OR APPLICANT

WATUTRG ADDRESS , 3 -
E~i _;\W1bY\CVxE (AT R
Cobcidge DA 0\S
|
A. Licensee Part (check one of the following):
" Part 30 Licensee or Applicant Part 70 Licensee or Applicant
Part AQ Licensee or Applicant Part 72 Licensee or Applicant
8. Check appropriate item in each category (if applicable) Y
(g (e }\ﬂ 3 o :\al‘ \"“:
1 Julu 271\0%0Date of Financial Assurance Submission & S¢crive July b, \q4¢
2 A—-)(p (res . \‘-hx\\‘\gw;‘,'?Q\
2. ______ Public Entity -
.~ Private Entity
3. Certification of Financial Assurance
" Decommissioning Funding Plan
4. (a) Prepayment Option (See Appendix B)
Trust Fund
Escrow Account
Certificate of Deposit
Government Fund
Deposit of Government Securities
(b) ~__ Surety/Insurance/Other Guarantee (See Appendix C)
— Surety bond
T~ Letter of Credit $2<,000 fee \nas viot loeenm
Line of Credit derrriined .
Parent Company Guarantee/Financial Test
(¢). Extarnal Sinking Fund, Sinking Account and Surety/
Insurance (See. ndix D)
Trust Fund
__ Escrow Account
C.rt1f1catl of Deposit
T Government Fund
___ Denosit of Government Securities
Surot Bond
Lcttcr of Credit
T Line of Credit
(d)

Statement of Intant (public entities only)
'n.y‘not be used in combination with any other instrusent




APPENDIX C
CHECKLIST FOR SUBMISSION OF SURETY/INSURANCE/PARENT COMPANY GUARANTEE

A. Check Appropriate Form of Surety/Insurance/Guarantee

— Surety Bond
s Siilar wWerdiag , Owt s NMWS
- Letter of Credit PUSSAGeS Cure = ol ave
Line of Credit dlcxcerén*. l‘v‘w:‘u\p P G :\{.,_;'\;,“ g
M Wawe eow cdde
—. Parent Company Guarantee/Financia) Test*

o

[nsurance

R

B.  Check Documents Submitted for Surety/Insurance/Guarantee

1.  Surety Bond
Surety Bond
Standby Trust Agreement

Acknow!edgement Reladd Decuments

2. Letter of Credit <P ech men Cev -\-1.‘:‘;\_:\& L."S E\:Qw*'&
_é Letter of Credit —not Saned )\\’\Q(.\‘.'\Q Trs
. Standby Trust Agreement . .. il .. ie ol Reccl oo
:::-h: ff}t “—— Acknowledgement “nea wndlvded

Schedule &

" 30 Line of Credit o vt VL Ve

Verification Se\adwle
iundbg{ Trust Agreement ~inConmplere
cknowledgement S cledul

iy ’ QC.'.\G“,%S*;'%LQQS hWave Ney uet

4. Parent Company Guarantee e e &Sireed veen.

. Letter from Chief Executive Officer of Applicant or

Licensee

Letter from Chief Financial Officer of Parent Company
—__ Financial Test: Alternative (I or 1I]
— Auditor's Special Report and Attached Schedule
Corporate Guarantee
Standby Trust Agreement
Acknowledgement

5.  Insurance
Certificate of Insurance

Sllh@{ Trust Agreement
. Acknow]edgement

May not be used in combination with any other instrument.
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tvidence that the financial imstrument is an originally sig
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vidence that the financial institution has authority to act
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Grantor or grantors (intrdductory paragraph)

At

Names -
Addresses

Trustee or trustees.

Nemes and addresses L P

S8ank or corporate trustee (introductory paragraph)

[dentification of facilities and ‘ost est1-ates (Section 2)

\‘(»H«V)*x f\v_nJ (Y 4 “ ,*7 0 T o, &
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gAdaptod from 17A Am Jur Legal Forms 2d (Rev) §251.94.
References are to recommended wording for trust agreements
provided in Section 4,
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| k.  Property described in attached schedule (Schedule B) /™ »lc
/2. Cash %00
"3, Stock and other securities »O[¥r
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EXHIBIT 3-5 (continued)

words of transfer, conveyance, and delivery in trust (Section 3).

Payments constituting the trust fund (Section 4).
N Fal 3 o & '\L’\"v{\ o Cregal <€ (N on L,‘ r(“:'.r‘ < 0w

()L\/\Qd»v..i_ﬁ B olkidda Ases et gpec 5 1 B ’ ‘
- A - - Aar G T A AN B
Quration of trust. ’ e Qs Gonarsay, Utk
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Description of trust property.

i/

Additions to trust. Checle Loordinee we SectiTwlt.
'

Distribution of trust principal (Section 5).
QQ«LLK o oY CS«_'\..\—OJ
L1. Disbursement to licensee upon proper certification
2. Payment for activities at NRC's direction in writing wk”
3. Refund to grantor at NRC's specification in writing after \3}; v
completion of decommissioning activities

.’\\j
PG
i
<

Trust management (Sections 6-8).’ - e, Q_Q/TE'«JLC}
W 5§W\6\ s w(){'(k\v\C) o
1. Discretionary powers
- B ’Huury duty
3. GCemmingling and investment
6. {’ﬂo or exchange of trust property
5, Scope of investments
L"6. Express powers of trustee
7. Borrowing money and encumbering trust assets

(Optiona) provisions)
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8.
9.
10.

Taxes and expenses (Section 9). (o .\, .. c.cC

Annual valuation (Section 10). /;wCL&

Insurance

EXHIBIT 3-5

Operation of business

Compromise of claims

(continued)
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Advice of counsel (Section 11). e \otdivwn

\
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Authority, compensation, and tenure of trustees (Sections 12-14).

i ¥

Amendment of agreement (Section 15).

Trustee compensation - ad ded '\;\«rc&&e_

Successor trustee _aid 2 ek G0, Aoyl
-~ s ¢ \ C\C,

Instructions to trustee \gg\.\;) SOWAL. \Cu»%—k d&.

vt \\00\\'\ vy

Irrevocability and termination (Section 16). < \oa’i oy

Immunity and indemnification (Section 17). addod \meau.a.ch} . ‘\-u?gpo-

Law to govern construction and operation of trust (Section 18). veAbedRna

Interpretation and severability (Section 19). Utrioey v

Added aechons . 'Actepranu of Teuw” Yowners\Wa

Date (sfgmature block).

md&“— ]u 9l\t;_£ m

Signatures (signature block).
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Acknowledgements, seals or attestations, if necessary or desired

(witness by notary public).

Acceptance of trust by trustee or trustees (acknowle
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EXHIBIT 3-7

CHECKLIST OF CRITERIA FOR REVIEW OF LETTERS OF CREDIT

3 Copy of corporate by-laws or other evidence indicating that parties
signing the financial instrument (for the applicant) are authorized

to re resent the or anization in the transactlon
4 ? £ e deance Hacdk

* Evidénce that the financial instrument is an originally signed

/ duplicate (e.g., an executed copy of the instrument).
/ Ne S f\wc\_*u_u,,.) U N ot Ncgchc\‘u e(gp\s S‘mns_P

) ® Evidence that the financial institution is regulated by Federal or
State agency (e.g., member of FDIC, Federal Rgsorve System, etc.).
ey e MM*M_N.*‘\,
/e The irstrument must be Qntitled a letter of -redit.
\rrevoca\ole (T.ﬂ'cwf\é\‘-?\) LA e r CQ Crediy
e The letter should be limited in amount.
435,000
. The letter of credit must contain a specified expiration date or be
: written for a definite term.
CY\’\"CB Jud “Y 2lb \‘\c\\ Clbc\"cm(-\ LOJKV) {\(\-QL\LSQA eanch k\ﬁ(,\v
# The issuer's obligation to pay the beneficiary should arise only
upon presentation of a draft or other documents specified in the

letter of credit.

Wad The bank must rot be called upon to determine a question of fact or
Taw at {ssue between the licensee and the Commission or State
regulatory agency.
W ¢/ The licensee should have an unqualified obligation to reimburse the
issuer for payments made under the letter of credit.
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FOURTEEN CAMBRIDGE CENTER, CAMBRIDGE, MA 02142 + 517-864-8900 « FAX 617-491-1228

BICISEN

30 July 1990

U.S, Nuclear Regulatory Commission

Region 1

Division of Radiation Safety & Safeguards
Nuclear Material Safety, Section B

475 Allendale Rd.

King of Prussia, PA 19406

Re: Biogen Inc. License # 20-1980% i and 20-19808-02
Financial Assurance

Dear Sir:

As additional support for the Shawmut’s Bank capacity to act as
trustree, 1| enclose a certificate from the bank.

1f vou have any questions about our application, please call or

write.

Very truly yours,

A o] N L
[t b BN Cor\B4 s

Frederic A. Eustis, III

Vice President - General Counsel
FAE/mh
Enclosure

 AUG 06 1990
OFFCIAL RECORD COPY & 10 13030



T fusther cectify that the Dificer-in-Charge of the Trust Diviston.
seling pursvant to Section 9.2 of the Gy-Laws ond the aforement ioned votes of
the Rusid of Directors. has delegated to the individunls poecd belaw. srting
slagly, 1l power and authority in the nose snd on hebalf uf the Shawsut Bank,
Kational Associntion, as trustee. adainistrotor, tegistrar of stocks and bunds,
ot tu any eother fiduclacry capacity administered in irs Trust Division, under
seal of the associntion or otherwise, by wenual signatuce over the general

.
desigontions of "Authorized Officer™. “Authorized DFfficial~, “Authoyized
Stgoature”™ or such sther title sct forth opposite his nome:

To avthrativate bonds, and to execute and doliver contracts, checks and

drafis: foreciosere and other deeds of real estate. and dischnrges,

clenses, extenslons, and assigaments of mortgapes: certificates of
tck, repistered bonds and proxies by which stuck held ar owned by the

Assoctatton es [fducinry or spent shall be seprosented at corporaste

mcetlups: declarations of trust to be executed by the gssocietfen ss

trusten, and, penerally. ol other fustrument s or docaments relating ta
property ov rights of all khinds held or cwued by the essocis lom, as

Lrustes or sgent.

I further cortify that the follovwing is & spocimen of each such prrson's

<ignature, sod that seid Arttcles of Association. By-lnws, Votes awd

felegations of Signing Authortty sce all in full forers and ellece.

Noome Office Signature
Hax Coldemith Viece President
Robert J. Dunn Vice President
Clark M. Whitcomb H ";:P:;:i_‘olnrtk
Jehn J. Flyon Assistant Vice President
Paal C. Crenler Asafstant Vice Prestident
Cl~vles E. Yooley Assiastant Vice President
Natalle S. Forrest Assistant Vice President
Harbara A. Clovino Assistent Vice President
Lre £. Machonald Assistant Vice President
Valerie Laching Senew Assistant Vice President i
Samuel McMurtrie, Jr, Corporate Trust Officer

Arthur Riskeslee Autiworized Ol leor

Risette Bouwchard Authorized QOfficer

Stephnale S, Burnett Authorized Offiver

Buyan R. Calder Authorized 0fficer
Alan B. Cofley Authorized Officer
Tours Crowley Authorized Dificer

Anthony L. Fafowe Auvthocized OLficer

Moureen Ekbiom
Hark A. Forgeita
Joseoh Fortuma
Peter H. Fowle:
Stephen ©. Fritch
Cilman N. Couvin
Lynnet te‘ Homilton
Llizabeth C. Hommer
Peter O. Holland
Hichael M. Nopkias

Vite Favovnrzi

danet M. Malkoasian
Frunk #ctouald. Jy.
Willlom Monros
Biane C. Murphy
Rockwell J. Spalding
fhylllis Thompson
Favid Torres

Asvitren F. Turlo
Phillip R. Welshes

Knthicen D, Woods

IN WITNESS WHEREOF, I have hereunto ser my hand o

Bank. Hational Assoclation.
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Authorized Officer
Authorized Officer
Authorized Officer
Authorized Officer
Authorized officer
Authorired office
Authovized 0fficer
Authorized O0fficer
Authorized Officer
Authorized Officer

Authorized Offfcer
Authorized 0fficer

Authortzed Officer
Authorized Off fcey
Authorized Offfces
Avthovized Offfzer
Authorized 0ff{cer
Authorized 0ff{cey
Authorized Officer
Avthorized 0fficer

Anthorized Officer

-A(A;{(E

the sesl of Showmut
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1. Arnold 1. Xappel. Assistaat Secretary of Showmut Bank, National

Associastion {the "Bank"). hereby certify that the follc.ing is a true and

- complete copy of Article First of the Articles of Association of the Bank:

*FIRST. The title of this Association shall be 'Shawmut Bauk, National
Associsticn'; the Association in conjunctfon with its seid legal name may
also use, as a trade mame, 'Shawmut Bonk, N.A.' sad its former namc,
*Shawmut Benk of Boston, N.A.'"

ﬂ further certily that the following is @ tzue and complete copy of
Sec

9.2 of the By-laws of the Bank:

*Section 9.2. Trust Division Signing Authovity. The Chairmsn of the
Board, =ach Vice Chairman of the Board, the President or the

Officer-in-Charge of the Trust Division shall have full power aud
asthority, in the name and on the behalf of the sssociation s trustec,
sdministrator, executor. registratr of stocks and boads. or in any other
fiduciary cspacity administered ia cthe Trust Divisioa, under seal of the
association or etherwise, to authenticate bonds. snd to execule and
deliver contracts, checks, and drafts; foreclosure aad other deeds of
real estate, and discharges. releases, extonsions. and assignments ef
moxtgages; certificates of stock, registeved bonds, and prosies by which
stock heid or owned by the association as herein stated shall be
represented 8t corporate smeelings; declarations of trust to be executed
by the sssociation as trustce; and, generally, all other imstruments or
documents relating to property or rights of all kinds held or owned by
the sssociztion as hercin stated; all subject to such limitations as the
goard of Directors may impose. The Board of Directors way from time to
time, subject to such limitations as it may impose. authorize othes
officers or designated imdividuals to act as aforesaid in the aame and ou
behaif of the association. or authorize the Chairman of the Boord, ecach
Vice Chaitmsn of the Boerd., the Presideat or Officer-in-Charge of the
&: ~ pivisicn to so delegote such authority. Signing authoriiy
n ader delegated may, in the case of checks and in other iastances
specifically sutliorized by the Board of Directers. be excrcised cither by
saupal or Facsimile signature and either such siguature say be over the
title of the signing cfficer or over the general designations of
rAuthorised Officer', ‘Authorized Official' or 'Authorized Signatuze’.”

t further certify that the following is 3 true aud complete copy of a
Vote of the Bourd of Directors, adopted at a meeting duly called on July 18.
1968; as amcnded by votes oo May 18, 1372 sad July 27, 1988:

»Yoted: That. as permitted by Section 2.2 of the By-lews, the Chairman

of the Board. the Vice Chairman of the Board, the President. the
officer-in~charge of the Iavestment Scrvices and Private Banking

Division, any Executive Vice President. aad any Scaler Yice Presideant
respectively, acting singly, are hereby suthorized to deiegate to
officers or employeer of the Bank or, in & particular tramsactiom, to
such other persom or persons. whether or aot such PCrson Or persons are
otficers or employees of the Bank, selected by him on such conditious as

ke moy determine, suthorily to sign and deliver in the newe und on behalf

of the Bank, under its corperate seal wherever sppropriate. say
instruments and documents reguired im the ordinary operation of the
Investment Services and Private Banking Division, fncluding the
suthentication of bonds, for which the Bank acts as Trustee. Such
delegazion shall be ia writing and sigaed by the delegating officer and
countersigned by the Cashier, or in his absence, by aa Assistant
Cashier. The Secretary sha’l keep the records of such delcgations and
shall report oa the same to the Board of Directors whea requested. All
delcgations heretofore executed uader the prior existing snd existing
3y-lows are hereby ratified and affirmed aad shall centinue in effect
until amended or revoked.

I further cecctify that the following is a true and completc copy of Vote
of the Board of Directors. adopted st a meeting duly called snd held on
¥ovember 10, 1988:

“Furcher Voted: That, to the extcat votes and documents adopled or
executed prier to November 10, 1988 remain in cffect and with respect (o
esch sction thercunder after said date each document previously ecxccuted
by the Officer-in-Charge of the Trust Division. the Officex-in-Charge of
the Fipancial Management Division or the Officer-im-Charge of the
investoent Services and Private Banking Division shall coatinue in force
sod effect as a document executed by the Officer~in-Charge of the
Investment Services Division and each referemce to the 0fficer-im-Charge
of the Trust Divisicn, the 0fficer-in-Charge of the Finaacial Managesent
Division or the Officer-in-Charge of the Investment Services sad Private
Boaking Division in any such previously adopted vote of the Board of
Pirocters of this Bauk or any commitiece of the Board or im documeuts
herctofore executed by or on behelf of the Bank or by the
Gfficer-in-Charge of the Trust Division, the Officer-in-Charge of the
Fisancial Management Division or the Officer-in-Charge of the Investment
Sexrvices and Private Banking Division shall be deemed to be a refercace
to the dfficer-in-Charge of the Investment Scrvices Division; and the
words “Trust Department™ or "Trust Division" or "Fimencial Haonagement
pivision® or "Iavestment Services snd Private Banking PRivision” or words
of similar isport ia any such votes or documents shall be deemed to be a
reforence to end include the Iavestment Services Division of this Bank
wherever the facts and context so pewmit.”
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FOURTEEN CAMBRIDGE CENTER, CAMBRIDGE, MA 02142 « 617-864-8900 » FAX 617-494-1228

B’@EN Log . . & —}_1------1.._---.
Remitter ..., D :
nees wo TERE J Efciled)
Amount 500 -__._.“. 506
Fee Category...3 01 L, it | LN 7L 9K
July 27, 1990 Type of Fee. .  Lagick
Date Check Rec'o. 2L 2l 0
Dete Completed . __ L Y. 7.0 46 1%,
Mr. John Kinneman, Chief By:. . ALd . /
Nuclear Materials Safety Section B 4w

Division of Radiation Safety and Safeguards
U.S. Nuclear Pegulatory Commission Region I
475 Allendale Road

King of Prussia, Pennsylvania 19406

Dear Mr., Kinneman:

In order to ensure that adequate funding is available to
cover all costs associated with decommissioning facilities covered
by licenses 20-19808-01 and 20-19808.02, enclosed please find
Biogen’s decommissioning tunding plan (DFP). The DFP includes:

1 site specific cost estimate for decommissioning,

a description of the method(s) of assuring funds fou
decommissioning.

For license 20-19808-01:

Although guidance for estimating time and cost of
decommisioning components of research laboratories using
radionuclides were taken from NUREG/CR-1754 Addendum 1, October
1989, current cost estimates are based on actual labor costs g
staff and consultants, actual per drum charges for radioactive ..
waste disposal, and actual time required to do the cleaning (=]
necessary to bring surface contamination to the level acceptable
for unrestricted use. These cost estimates will be revised at the
time of amendment or renewal, and at the time¢ vhen Bioger vishes
to terminate activities under the license. The rQVision of cost
estimate will reflect changes in inflation, increase or decrease
in laboratory space and/or use of radionuclides, changes W
disposal options and costs, and changes in techniques used for
decommissioning.

Z- 95 06

d3A13238

The format of the site specific cost estimate is
that published in Appendix F of the Draft Regulatory Guide Task
DG-3002, January 1990. The grand total of cost estimate at this
time is $23,076.

113030
JUL 27 1990
OFFICIAL RECORD COPY Mi J0 ot w
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For license 20-19808-02:

Only a sealed source of Cs-137, 2800 curies, is covered by
this license and no financial assurance is required.

Also enclosed is Biogen’s check ror $500 covering the license
ammendment fee.

Please examine the enclosed documents and contact me immediately
if you require additional information or documentation.

Very truly yours,

Whatly —

Susan B. Lee, R50, Manager
Environmental Health and Safety

cc: Eustis



Biogen, Inc.
Decommissioning Funding Plan
July 27, 1990
Cost Estimating Tables

1. Planning and Preparation

Table 1
Vork Days and Cost ($)

Task Supervisor C.H.P. Clericri Total Total($)

Preparation of
Documentation for 1 1 " 2 $ 1563
Regulatory Agencies

Submittal of Decommissioning
Plan to NRC when required by

10CFR 30.36(c)(2) 2 - 1 3.5 1321
Development of Work Plans

1 1 302
Procuring Special Equipment N/A all equipment on hand 0
Staff Training 1 1 2 1502

Characterization of the Radiological
Condition of the Facility

5 5 L P 2110

Totals 8 5.5 1.5 14.5 6798
Table 2 ,‘

Unit Cost for Workers

Position Base Salary Overhead Rate $/yr $/day

RSO/Supervisor § 50,000 21% $60,000 § 302

Technician 25,000 21 30,250 151
Craftsman 25,000 21 30,250 151 i
C.H.P. (cousultant) 1200 |
Clerical 20,000 21 24,200 121 |

Biogen, Inc.
Decommissioning Funding Plan July 1990



2. Decontamination and/or Dismantling of Radicactive Facility
Components (All components to be decontaminated to
unrestricted use except as noted by *. These will be stored
for decay or shipped to a LLRV site.)

Item No. Dimensions * Notation

Glove Box 0
Fume Hood 10 5 and 6 ft hcods
Fume Hood i 5 ft hood *
Lab Benches 125 linear feet
Sinks 7 12 £t
Cup sinks & drains 4 10 ft drain pipes *
Drains 7 10 ft drain pipes *
Contaminated floor space

100 ft’ *
Ventilation Ductwork 120 linear feet *
Freezers & Fridges 40 units
Rad Vaste compactor 1 unit

Table 3

WVork Days and Cost

1. Decon/Dismantle Major components and/or Processing and Storage
tanks: N/A
Decon/Dismantle Labor-*-_ies, Fume Hoods, Glove Boxes, Lab
Benches, etc.:

Supv. Tech. Crafts. CHP Total Total($)

o
.

2 10 3 1 16 $ 3767

Decon/Dismantle Waste Areas: included in 2. above.

Decon/Dismantle Service Facilities: included in 2. above.

Decon/Dismantle Waste Treatment Facilities and Storage Areas

on the site (including exhume and package contaminated soil

and tailings, if any): N/A

6. Monitor for compliance, and reclean and remonitor, if
necessary: included in 2. above.

7. Other (e.g. contractor fees): included in 2. zbove as "crafts

vorkers".

v e

Table ¢
Equipment and Supplies
Item Quantity Cost($) Total Cost ($)
Rad waste drums 10 3 $ 310

Note: All other monitoring and cleaning to unrestricted use
equipment, instruments, supplies, and analytic capabilities
are already available on site,

Eiogen, Inc.
Decommissioning Furding Plan July 1990



3. Packaging, Shipping, and Disposal of Radiocactive Wastes

Note: Currently, the per drum charge for LLRV disposal includes
all transportation, storage,and surcharges imposed by the
sited states.

Tables 5, 6, and 7 (consolidated)

Vaste Type Vol.(ma) No. Type Unit Cost Total Cost

Dry solids 75 10 drum $608 $6080

4. Restoration of Contaminated Areas on Facility Grounds

Table B: N/A

5. Final Radiation Survey

Table 9

Survey and Report by C.H.P.: 5 days consultant time
1 day clerical time

Total time: 6 days Total Cost: § 6121

6. Site Stabilization and Long Term Surveillance

Table 10: N/A

Total Cost Estimate for Decommissioning Funding Plan: $ 23,076
(Sum of Tables 1-10)

Biogen, Inc.
Decommissioning Funding Plan July 1990




FOURTEEN CAMARIDGE CENTER, CAMBRIDGE, MA 02142 - 617-864-8B900 - FAX 617-491-1228

BIGBEN

26 July 1990

U.S. Nuclear Regulatory Commission

Region 1

Division of Radiation Safety & Safeguards
Nuclear Material Safety, Section B

475 Allendale Rd.

King of Prussia, PA 19406

Re: Biogen Inc. License § 20-19808-01 and 20-19808-02
Financial Assurance

Gentlemen:

Pursuant to 53 FR2 4018 Biogen, Inc. hereby submits the following
documents to provide financial assurance of its ability to pay for
decomissioning under 10 CFR 30:

1. Letter of credit in the amount of $25,000 issued by Shawmut
Bank, N.A.;

2. Certified copy of Biogen’s Articles of Association and Bylaws;
3. Evidence that Shawmut bank is regulated by a Federal agency;
4., Letter from Ms. Susan Lee regarding estimated cost of

deccr ssioning as part of a decommissioning funding plan

toge or with a check for license amendment.

5. Standby Trust Agreement between Shawmut Bank, N.A. and
Biogen, Inc.

1f you have any questions regarding the foregoing, please give me
a call or write,
/7
Very trdly yours,—

/ - s

Frefleric A. Bustis, III
Vice President - General Counsel
FAE/mh
Enclosures (6)
cc: J. Catterall
S. Lee
D. Voonton - Shawmut



. . APPENDIX A
CHECKLIST FOR DECOMMISSIONING FINANCIAL ASSURANCE

NAME OF LICENSEE OR APPLICANT
Biogen, Irc. [20-19808-01, 20-19808-02]

| MATLING ADDRESS
1 14 Cantxridge Center

Cantridge, M\ (2142

A. Licensee Part (check one of the following):

o Part 30 Licensee or Applicant Part 70 Licensee or Applicant

Part 40 Licensee or Applicant Part 72 Licensee or Applicant

B. Check appropriate item in each category (if applicable)

3

Iuly 1990 Date of Financial Assurance Submission

ro

Public Entity
X Private Entity
3. Certification of Financial Assurance
X____ Decommissioning Funding Plan

4, (a) Prepayment Option (See Appendix B)
Trust Fund
‘ Escrow Account
Certificate of Deposit
Government Fund
Deposit of Government Securities

1]

(b) % Surety/Insurance/Other Guarantee (See Appendix C)
Surety bond

Letter of Credit

Line of Credit

parent Company Guarantee/Financial Test

llH

(c) _ External Sinking Fund, Sinking Account and Surety/
Insurance {See.Appendix D)
Trust Fund

Escrow Account

Certificate of Deposit
Government Fund

Deposit of Government Securities
Surety Bond

Letter of Credit

Line of Credit

Sk W

[

(d) Statement of Intent (public entities only)

*May not be used in combination with any other instrument.
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“This credit s sublect 1o the Unilorm Customs and Practice for Documentary Credits (1983 Revision) Intemational Chomber of Commarce. Publication No. 400"

e A o . Internctional Depari
ShawmutBanka - 0 e wiaon
’ e ’ " Cable SHAWMUT

BO Box 2176, Boston, MA 022412176 Tel $17.292-2000 SWIFT ADDRESS NASH US 33
IRREVOCAEBLE STANDRY LETTER OF CREDIT JULY 26, 1990
SOA0T7E85W FaGE Of

U.8. NUCLEAR REGULATORY COMMISSION
WASHINGTON, DC 20558
REF: LICENSE & 20-17808-0%1, 02-19608-00

DEAR S1IR OR #ADEHM:

WE HERERY., ESTABLISH OUR TRREVOCABLE STANDEY LETTER OF CREDIT IN
TOUR FAVOR, AT THE REQUEST AND FOR THE ACCOLNT OF BIOGEN, IND.,
14 CAMBRIDGE CTR., CAMERIDGE, mMAa 02142, UF TO THE AGGREGATE
AMOUNT OF TWENTY FIVE THOUSAML. AND 007400 U.S5. DOLLARS

AN UxAREZS, 000,00 AVATLARLE UFPON PRESENTATION BY YOU OR YOUR
DESIGNEE OF

(1) YOUR FIGHT DRAFT, BEARING REFERENCE 7O THIS LETTER
UF CRETIT HUMBER S040785W

AND
(2) YOUR STGNED STATEMENT READING AS FOLLOWS:

"1 CERTIFY THAT THE aMOUNT OF THE DRAFT IS PAYABLE
FURSUANT TO REGULATIONS ISSUED UNDER AUTHORITY OF
THE U.§. NUCLEAR REGULATDRY COMMISSION (NRC), AN
AGENCY OF THE U.5, GOVERNMENT, PURSUANT TO THE
ATOMIC ENERGY ACT DOF 1954, AS AMENDED AND THE
ENERGY REORGANIZATION ACT OF 1974,°

THIS LETTER OF CREDIY I8 ISSUED IN ACCORDANCE WITH REBULATIONS
LYSUED UNDER THE AUTHORITY OF THE U.S5. NUCLEAR REGULATORY :
COMMISSION (NRCY, AN AGENCY OF THE U.S. GOVERNMENT, FURSUANT TO
THE ATOMIC ERERGY ACT OF 1954, A AMENDED, AND THE ENERGY
REORGANIZATION ACT OF 1974. THE NRC HAS PROMULGATED REGULATIUNS
I TITLE 10, CHAFTER 1 OF THE CODE (F FEDERAL REGULATIONS, PART
30, WHICH REQUIRE THAT A HOLDER OF, OR AN APFLICANT FOR, A
LICENSE [ISSUED UNDER 10 CFR PART 30, PROVIDE ASSURANCE THAT
FUNDS WILL BE AVAILABLE WHEN NEEDED FOR DECOMMISSIONING.

THIY LETTER OF CREDIT IF EFFECTIVE AS OF JULY 26, 1990 AND
SHALL EXPIRE ON JULY 2&, 1994, BUT SUCH EXPIRATION DATE SHALL BE
AUTOMATICALLY EXTENDED FOR A PERIOD OF ONE YEAR ON JULY 2&, 1994
AND ON EACH SUCCESSIVE EXPIRATION DATE, UMLESE, AT LEAST 90 DAYS
HEFORE THE CURRENT EXFIRATION DATE, WE NOTIFY BOTH YOU AND
BIOGEN, INC. BY RETURN RECEIFT THAT WE HAVE DECIDED NOT TO
EXTEND THIS LETTER OF CREDIT BEYOND THE CURRENT EXFIRATION DATE.
IN THE EVENT YOU ARE S0 NOTIFIED, ANY UNUSED FORTION OF THE
CREDIT SHALL EE AVAILABLE UPON PRESENTATION OF YOUR SIGHT DRAFY
WITHIN 90 DAYS AFTER THE DATE DF RECEIFT OF NOTIFICATION BY BOTH
YOI akd BIDGEN, INC., AS SHOWN ON THE LATER 0OF THE SIGNED RETURN
RECEIFTS AND READING AS FOLLOWS:

CONTINUED
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SWLFT ADDRESS: NASH US 33

IRREVOCARLE STANDERY LETTER OF CREDLY JULY 26, 1990
F0O40785u FAGE 01

U.5., NUCLEAR REGULATORY COMMISSION
WASHINGTON, DC 20555
REF: LICENSE ¢ 20-i9808-01, 02-19808-G2

DEAR STRE OR HADAM

WE HEREBY, ESTABLLISH OUR IRREVOCABLE STANDBY LETTER OF CREDIT IN
YOUR FAVOR, AT THE REQUEST AND FOR THE ACCOUNT OF BIOGEN, INC.,
L4 CAMBRIDGE CiR., CAMEBRIDOE, MA G2142, UF TO THE AGLH
AMOUNT OF TWENTY rIVE THOUSAND AND 007100 U.5. DOLLA
wumwunnut 2%, 000,00 AVAILABLE UPON PRESENTATION _E O
DESIGNEE OF

(1) YDOUR STGHT DRAFT, BEARING REFERES
OF CREDIT NUMBER S040785W

AND

(2) YOUR STOGNED STATEMEE N ALLOWS
"T CERTIFY THA AFT IS PAYARLE

VWDER AUTHORITY OF

M CTON (RRC) , AN
. BIUANT TO THE

BN AMENDED AND THE

o

\ 1974, "

\
lHIS&l' R OF CREDIT I8 I¥ IN ACCORDANCE WITH REGULATIONS
[ESUED

NDER THE AUTHORITY OF THE U.§. NUCLEAR KEOGULATORY
COMMISETON (NRC)Y, AN AGENCY OF THE U.5. GOVERNMENT, FURSUANT TO
THE ATORIC ENERGY ACT OF 19954, AF AMENDED, AND THE ENERGY
FEORGANIZATION ACT OF 1974, THE NRC HAS FROMULGATED REGULATIONS
IN TITLE 10, CHAPTER 1 OF THE CODE OF FEDERAL REGULATIONS, FART
30, WHICH REQUIKE THAT A HOLDER OF, OR &N APPLICANT FOR, A
LICENSE ISSUED UNDER 10 CFR FART 30, PROVIDE ASSURANCE THAY
FUNDS WILL BE AVAILABLE WHEN NEEDED FOR DECOMMISSIONING.

THIS LETTER OF CREDIT 15 EFFECTIVE AS OF JULY 26, 1990 AND
SHaALL EXFIRE Jf JULY 26, 1994, BUT SUCH EXPIRATION DATE SHALL BE
AUTOMATICALLY EXTENDED FOR A FERIOD OF ONE YEAR ON JULY 26, 1994
AND ON EACH SUCCESSIVE EXPIRATION DATE, UNLESS, AT LEASY 90 DAYS
HEFORE THE CURRENT EXPIKATION DATE, WE NOTIFY BOTH YOU AND
BIOGEN, INC. BY RETURN KECEIFT THAT WE HAVE DECIDED NOT TO
EXTEND THIS LETTER OF CREDIT BEYOND THE CURKENT EXPIRATION DATE.
IN THE EVENT YOU ARE S0 NOTIFIED, ANY URNUSED PORTION OF THE
CREDIT SHALL BE AVAILABLE UPON FRESENTATION OF YOUR SIOGHT DRAFT
WITHIN 20 DAYS AFTER THE DATE OF RECEIFT OF NOTIFICATION BY EBOTH
YOU AND BIUGEN., INC. AS SHOWN ON THE LATER OF THE SIGNED RETURM

NSTRUCTIONS 10 THe anlidieiaak T 5 AND READING AS FOLLOWS

Padse complete and loiward 1o Deneficiary the aitached Ghinol adwte -
sy e CONTINUED

1 oonhimation

" ADVISING BANK'S COPY

wwwwww




ADVISING BANK'S COPY

: international Depodililn
: Shawmut A Tolex W1 6817433 B
\ 2 ; ’ . Catle SHAWMUT
] RO Box 2476, Bosion, MAG2244.2126, Tet $47-292.2000 S WILET ADDRESS: NA™ ' 15 33
IRREVOUABLE STANDRY LETTER OF CREDIY JULY 26, 1990
S0A078%W F&UGE 02

72747 {ART:

.8, NUCLEAR REGULATORY COMMISSION
WASHINGTON, DC 2035355
REF . LICENSE & 20-4980B-01, 02-19808-032

"WE CERTIFY THAT THE LICENSEE HAS FALLED TO REFLACE VHIS
Lo TTER OF CREDIT WITH OTHER COLLATERAL ACTEFTABLE
T THE DEFARTMENT WITHIN 30 DAYS OF THE BANK'E
NOTICE 70 TERMINATE THE LETYER OF CREDPIT.™

WHEMEVER THIS LEYTTER OF CREDIT IS DRAWN ON, UNBER

LOMPLIANCE WITH THE TERMS OF THIS CRERIT, WE
FUCH DRAFT UFPON FREJENTATION TO US, AND W i
AMOUINT OF THE DREAFT DIRECTLY INTO THE
T, TN AUCIORDANCE WITH YOUR INSTH : H

b X 3

NOE
HE
106GEN,

Wk WiLl ENDEAVOR TO GIVE PR LICENSEE AND THE
DEFARTHMENT OF A NOTICE REPS
INFOLVENCY OR BANKRUP {
UF REGULATORY REQUIRE
REVBLHTION OF

) ILED ALLEGING THE

ALLEGING ANY VIOLATIONS
REPULT IN SUSPFENSLION OR
E 1O DU BUSINESS.

R &F \EUNDER  MLES ADN "DRAWN UNDER SHAWMLUT BaANK,
. # SOA0T7E5 26, 1990 ",

D.C. PENMNYBAKER ASSISTANT VICE PRESIDENT JULY 26, 1990

THIY CREDLIT IS SUBJECT TO THE UNIFORM CUSTOMS AND PRACTICE FOR
DOCUMENTARY CREDITE (4983 REVISION) INTERNATIONAL CHAMBER OF
COMMERCE, PUBLICATION NO 400,

INSTRUGTIONS 10 THE ADVISING BANK

Haague oomdate and fonear 10 bonaliniorny the aftochad olgingt GO

WAL TTINg YOI &
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CLERK’S CERTIFICATE

I, Frederic A. Fustis, III, Clerk of Biogen, Inc., a Massachusetts
corporation, do hereby certify that attached hereto is a correct
and complete copy of the Articles of Association and the By-laws
of Biogen, Inc. and such Articles and By-laws are in full force

and effect.

VITNESS my hand and the seal of Biogen, Inc. this Z{ th day of
July 1990.

/! —
/ -
0

\ (" / A e /
",.f ~ y 6 il
A QL b / G B0

Frederic A. Bustis, III
Clerk

Biogen, Inc.
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/NMASSACHUCETTS EXHIBIT C

PROVISIONS OF ARTICLES OF ORGANIZATION
OF
BIOGEN, INC.

1. NAME
The name by which the Corporation shall be known 1s:
BIOGEN, INC.

2. CORPORATE PURPOSES
The purposes for which the Corporation is formed are as follows:

To engage in or cause to be carried out research, development, manufacturing and marketing in the field
of biotechnology and generaily in the biological, chemical, pharmaceutical, agricultural, energy, nutritional,
mining and other related fields and to engage in related commercial activities;

To develop and acquire, manage, expleit, heense and alienate patents, processes or formulas, trademarks
and copyrights, including all related rights;

To purchase or otherwise acquire, invest in, own, mortgage, pledge, sell, assign and transfer or otherwise
dispose of, trade and deal in and with personal property of every kind, class and description (including, without
limitation, goods, wares and merchandise of every kind, class and description), to manufacture goods, wares and
merchandise of every kind, class and description, both on its own account and for others;

To borrow or lend money, and to make and issue notes, bonds, debentures, obligations, and evidences of
indebtedness of all kinds, whether or not secured by mortgage, pledge, or otherwise, without limit as to amount,
and to secure the same by mortgage, piedge, or otherwise, and generally to make and perform agreements and
contracts of every kind and description;

To purchase, receive, take by grant, lease, or otherwise acquire, own, hold, improve, employ, use, mortgage,
pledge, assign, transfer or otherwise dispose of and otherwise deal in and with, real property, or any interest
therein, wherever situated;

To subscribe for, take, acquire, hold, sell, exchange and deal in shares, bonds, obligations and securities of
any corporation, government, authority or company and to make such other investments as the Corporation
may see fit;

To establish, participate in, promote, subsidize and assist companies, syndicates, or partnerships of all kinds
and to finance and refinance the same;

To guarantee 1o the fullest extent permitted by law the payment of principal, premium (if any), interest,
or dividends with respect 1o bonds, debentures, hills of exchange, notes and other evidences of indebtedness,
stocks and other securities, and to guarantee the performance of any contract or obligation, entered into by any
corporation, partnership, association, trust or any other entity or natural person whether established or domiciled
within or outside the Corporation’s jurisdiction of incorporation;

To operate branches in various foreign countries and generally to engage in or carry on foreign operations;
and
Generally to engage in or carry on any business permitted by the laws of the Commonwealth of Massachu-
setts to a corporation organized under the Massachusetts Business Corporation Law or any successor statute,
3. CAPITALIZATION

The totul number of shares and the par value, if any, of each class of stock which the Corporation is author-
ized to issue is as follows:

Without Par Value Witk Par Value
Class of Stock Number of Shares Number of Shares Par Value
Preferrod ......ovivivnsiiienisseaiiiis Y L E . 0 20.000,000 $.01
T A A BT i oy SN 0 55,000,000 $.01

4. DESCRIPTION OF CLASSES OF STOCK

Any and all shares of stock issued, and for which the full consideration has been paid or delivered, shall
be deemed fully paid stock; and the holder of such shares shall not be liable for any further call or assessment
of any other payment thereon.

C-1






3 -
5. RESTRICTIONS

The restrictions, if any, imposed by the Articles of Organization upon the transfer of shares of stock of any
class are as follows:

NONE

6A. CERTAIN BUSINESS COMBINATIONS

(a) Vote Required for Certain Business Combinations

(1) Higher Vote for Certain Business Combinations.  In addition to any affirmative vote required by law
or these Articles of Organization, and except as otherwise expressly provided in paragraph (b) of this Article 6A:

(i) any merger or consolidation of the Corporation or any Subsidiary (as hereinafter defined) with
(a) any Interested Stockholder (as hereinafter defined) or (b) any other corporation (whether or not itself
an Inierested Stockholder) which is, or after such merger or consolidation would be, an Affiliate (as here-
inafter defined) of an Interested Stockholder; or

(if) any sale, lease, license, exchange, mortgage, pledge, transfer or other dispesition {in one trans-
action or a series of transactions) to or with any Interested Stockholder or any Affiliate of any Interested
Stockholder of any assets of the Corporation or any Subsidiary having an aggregate Fair Market Value (as
hereinafter defined) equal to or greater than 10% of the combined assets of the Corporation and its Sub-
sidiaries; or

(iii) the issuance or transfer by the Corporation or any Subsidiary (in one transaction or a series of
transactions) of any securities of the Corporation or any Subsidiary to any Interested Stockholder or any
Affiliate of any Interested Stockholder in exchange for cash, securities or other property (or a combination
thereof) having an aggregaie Fair Market Value equal 1o or greater than 10% of the combined assets of the

Corporation and its Subsidiaries, except pursuant to an employee benefit plan of the Corporation or any
Subsidiary thereof;, or

(iv) any reclassification of securities of the Corporation (including any reverse stock split), or recap-
italization of the Corporation, or any merger or consolidation of the Corporation with any of its Subsidiaries
or any other transaction (whether or not with or into or otherwise invoiving an Interested Stockholder) which
has the effect, directly or indirectly, of increasing the proportionate share of the oustanding shares of any
clase of equity or convertible securities of the Corporation or any Subsidiary which are directly or indirectly
owned by any Interested Stockholder or any Affiliate of any Interested Stockholder; or

(v) theadoption of any plan or proposal for the liguidation or dissolution of the Corporation proposed
by or on behalf of an Interested Stockholder or any Affiliate of any Interested Stockholder.

shall require the affirmative vote of the holders of at least eighty percent (80%) of the voting power of the then
oustanding shares of capital stock of the Corporation entitled to vote in the election of directors (the “Voting
Stock™), voting together as a single class (it being understood that for purposes of this Article 6A, each share of
the Voting Stock shall have the number of votes granted 1o it pursuant to Article 4 of these Articles of Organ-
ization). Such affirmative vote shall be required notwithstanding the fact that no vote may be required, or that
a lesser percentage may be specified, by law or by any other provisions of these Articles of Organization or any
Certificate of Designation (as defined in Article 4 of these Articles of Organization), or in any agreement with
any national securities exchange or otherwise.

(2) Definition of “Business Combination”. The term “Business Combination” as used in this Article 6A
shall mean any transaction which is referred to in any one or more of clauses (i) through (v) of subparagraph
(1) of this paragraph (a).

(b) When Higher Vote Is Not Required. The provisions of paragraph (a) of this Article 6A shall not be
applicable to any particular Business Combination, and such Business Combination shall require only such affir-
mative vote as is required by law and any other provisions of these Articles of Organization, if, in the case of
any Business Combination that does not involve any cash or other consideration being received by the stock-
holders of the Corporation solely in their capacity as stockholders of the Corporation, the condition specified
in the following subparagraph (b)(1) is met, or, in the case of any other Business Combination, all of the con-
ditions specified in either of the following subparagraphs (b)X1) or (b}2) are met:

(1) Approval by Disinterested Directors. The Business Combination shall have been approved by a
majority of the members of the Beard of Directors (the “Board™) who are Disinterested Directors (as hereinafier
defined), it being understood that this condition shall not be capable of satisfaction unless there is at least one
Disinterested Director.
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(2) Price and Procedural Reguirements. Al of the following conditions shall have been met: .

(i) The aggregate amount of the cash and the Fair Market Value as of the date of the consummation of
the Business Combination of consideration other than cash 1o be received per share by the holders of Common
Stock of the Corporation in such Business Combination shall be at least equal 1o the higher of the following;

(A) (if applicable) the highest per share price (including any brokerage commissions, transfer
taxes and soliciting dealers’ fees) paid by the Interested Stockholder or any of its Affiliates for any shares
of Common Stock of the Corporation acquired by it (1) within the two-year period immediately prior
to the first public announcement of the proposal of the Business Combination (the “Announcement
Date™) or (2) in the transaction in which it became an Interested Stockholder, whichever is higher; or

(B) the Fair Market Value per share of Common Stock of the Corporation on the Announce-
ment Date or on the date on which the Interested Stockholder became an Interested Stockholder (the
“Determination Date"), whichever is higher.

(11} The aggregate amount of the cash and the Fair Market Value as of the date of the consummation of
the Business Combination of consideration other than cash to be received per share by holders of shares of any
class of outstanding Voting Stock other than Common Stock shall be at least equal to the highest of the following
(it being intended that the requirements of this subparagraph (b)(2)(i1) shall be required to be met with respect
to every class of outstanding Voting Stock, whether or not the Interested Stockholder has previously acquired
any shares of a particular class of Voting Stock);

(A) (if applicable) the highest per share price (including any brokerage commissions, transfer
taxes and soliciting dealers’ fees) paid by the Interested Stockholder or any of its Affiliates for any shares
of such class of Voting Stock acquired or beneficially owned by it that were acquired (1) within the
two-year period immediately prior to the Announcement Date or (2) in the transaction in which it
became an Interested Stockholder, whichever is higher; or

(B) (if applicable) the highest preferential amount per share 10 which the holders of shares of
such class of Voting Stock are entitled in the event of any voluntary liquidation, dissolution or winding
up of the Corporation; or

(C) the Fair Market Value per share of such class of Voting Stock on the Announcement Date
or on the Determination Date, whichever is higher.

(iii) The price determined in accordance with subparagraphs (i) and (ii) of this subparagraph (b)(2) shall be
subject 10 appropriate adjustment in the event of any stock dividend, stock split, combination of shares or similar
event.

(iv) The holders of all outstanding shares of Voting Stock not beneficially owned by the Interested Stock-
holder immediately prior to the consummation of any Business Combination shall be entitled to receive in such
Business Combination cash or other consideration for their shares meeting all of the terms and conditions of
this paragraph (2) (provided, however, that the failure of any stockholders who are exercising their statutory rights
to dissent from such Business Combination and receive payment of the fair value of their shares to exchange
their shares in such Business Combination shall not be deemed to have prevented the condition set forth in this
subparagraph (2)(iv) from being satisfied).

(v) The consideration to be received by holders of any particular class of outstanding Voting Stock (including
Common Stock) shall be in cash or in the same form as the Interested Stockholder has previously paid for shares
of such class of Voting Stock. If the Interested Stockholder has paid for shares of any class of Voting Stock with
varying forms of consideration, the form of consideration to be received per share by holCers of such class of
Voting Stock shall be either cash or the form used 1o acquire the largesi number of shares of such class of Voting
Stock previously acquired by the Interested Stockholder.

(vi) After such Interested Stockholder has become an Interested Stockholder and prior to the consummation
of such Business Combination: (A) except as approved by a majority of the Disinterested Directors, there shall
have been no failure to declare and pay at the regular date therefor anv full quarterly dividends (whether or not
cumulative) on any outstanding Preferred Stock of the Corporation; (B) there shall have been (I) no reduction
in the annual rate of dividends paid on the Common Stock of the Corporation (except as necessary to reflect
any subdivision of the Common Stock), except as approved by a majority of the Disinterested Directors, and
(I1) an increase in such annual rate of dividends as necessary to reflect any reclassification (including any reverse
stock split), recapitalization, reorganization or any similar transaction which has the effect of reducing the num-
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. ber of outstanding shares of the Common Stock. unless the failure so to increase such annual rate is approved
by a majority of the Dicinterested Directors; and (C) neither such Interested Stockholder nor any of its Affiliates
shall have become the beneficial owner of any additional shares of Voting Stock except as part of the transaction
which results in such Interested Stockholder becoming an Interested Stockholder.

(vii) After such Interested Stockholder has become an Interested Stockholder, such Interested Stockholder
shall not have received the benefit, directly or indirectly (except proportionately as a stockholder), of any loans,
advances, guarantees, pledges or other financial assistance or any tax credits or other tax advantages provided
by the Corporation, whether in anticipation of or in connection with such Business Combination or otherwise.

(viii) A proxy or information statement describing the proposed Business Combination and complying with
the requirements of the Securities Exchange Act of 1934, as amended (the “Exchange Act”), and the rules and
regulations thereunder (or any subsequent provisions replacing the Exchange Act or such rules or regulations)
shall be mailed to stockholders of the Corporation at least thirty (30) days prior to the consummation of such
Business Combination (whether or not such proxy or information statement is required to be mailed pursuant
1o the Exchange Act or subsequent provisions). Such proxy or information statement shall contain, if 2 majority
of the Disinterested Directors so requests, an opinion of a reputable investment banking firm which shall be
selected by a majority of the Disinterested Directors, furnished with all information such investment banking
firm reasonably requests and paid a reasonable fee for its services by the Corporation upon the Corporation’s
receipt of such opinion, as to the fairness (or lack of fairness) of the terms of the proposed Business Combination
from the point of view of the holders of shares of Voting Stock (other than the Interested Stockhoider).

(¢) Certain Definitions. For the purposes of this Article 6A:

(1) A *“person” shallinclude any individual, group acting in concert, corporation, partnership, association,
joint venture, pool, joint stock company, trust, unincorporated organization or similar company, syndicate, or
any group formed for the purpose of acquiring, holding or disposing of securities.

(2) “Interested Stockholder™ shall mean any person {other than the Corporation or any Subsidiary) who
or which:
(i) isthe beneficial owner, directly or indirectly, of more than fifteen percent (15%) of the voting power
of the then outstanding Voting Stock; or

(i) is an Affiliate of the Corporation and at any time within the two-year period immediately prior
10 the date in question was the beneficial owner, directly or indirectly, of more than fifteen percent (15%)
of the voting power of the then outstanding Voting Stock: or

(iii) isan assignee of or has otherwise succeeded 1o any shares of Voting Stock which were at any time
within the two-vear period immediately prior to the date in question beneficially owned by any Interested
Stockholder, if such rssignment or succession shall have occurred in the course of a transaction or series
of transactions not involving a public offering within the meaning of the Securities Act of 1933,

(3) A person shall be a “beneficial owner™ o1 any shares of Voting Stock:

(i) which such person or any of its Affiliates or Associates (as hereinafter defined) beneficially owns, directly
or indirectly within the meaning of Rule 13d-3 of the Exchange Act, as in effect on March 31, 1988; or

(ii) which such person or any of its Affiliates or Associates has (A) the right to acquire (whether such
right is exercisable immediately or only after the passage of time), pursuant to an agreement, arrangement
or understanding or upon the exercise of conversion rights, exchange rights, warrants or options, or oth-
erwise; provided, however, that a person shall not be deemed the beneficial owner of securities tendered pur-
suant 1o a tender or exchange offer made by or on behalf of such person or any of such person’s Affiliates
or Associates until such tendered securities are accepted for purchase; or (B) the right to vote pursuant to
any agreement, arrangement, understanding or otherwise; provided, however, that a person shall not be
deemed the beneficial owner of any security if the agreement, arrangement or understanding 10 vote such
security (I) arises solely from a revocable proxy or consent solicitation made pursuant to, and in accordance
with, the Exchange Act and (1I) is not also then reportable on Schedule 13D under the Exchange Act (or
a comparable or successor report);, or

(iii) which are beneficially owned, directly or indirectly within the meaning of Rule 13d-3 under the
Exchange Act, as in effect on March 31, 1988, by any other person with which such person or any of its
Affiliates or Associates has any agreement, arrangement or understandiag for the purpose of acquiring, hold-
ing, voting (except to the extent permitted by the proviso of subparagraph (¢)(3)(ii)(B) above) or disposing
of any shares of Voting Stock;
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provided, however, that in the case of any emplovee stock ownership or similar plan of the C orporation or of
any Subsidiary in which the beneficiaries thereof possess the right to vote any shares of Voting Stock held by
such plan, no such plan nor any trustee with respect thereto (nor any Affiliate of such trustee), solely by reason

of such capacity of such trustee, shall be deemed, for any purposes hereof, to beneficially own any shares of Voting
Stock held under any such plan.

(4) For the purposes of determining whether a person is an Interested Stockholder pursuant 1o subpara-
graph (¢)(2), the number of shares of Voting Stock deemed to be outstanding shall include shares deemed owned
through application of subparagraph (c)3), but shall not include any other shares of Voting Stock which may
be issuable pursuant to any agreement, arrangement or understanding, or upon exercise of conversion rights,
warrants or options, or otherwise.

(5) “Affiliate™ and “Associate” shall have the meanings ascribed to such terms in Rule 12b-2 of the Gener
Rules and Regulations under the Exchange Act, as in effect on March 31, 1988,

(6) “Subsidiary”™ means any corporation of which a majority of any class of equity security is owned,
directly or indirectly, by the Corporation; provided, however, that for the purposes of the definition of Interested
Stockhaider set forth in subparagraph (cX2), the term “Subsidiary” shall mean only a corporation of which a
majority of each class of equity security is owned, directiy or indirectly, by the Corporation.

(7) “Dnsinterested Director™ means any Director of the Corporation who is not an Affiliate or Associate
of the Interested Stockholder and was a member of the Board prior to the time that the Interested Stockholder
became an Interested Stockholder, and any Director who is thereafter chosen to fill any vacancy on the Board
or who is elected and who, in either event, is not an Affiliate or Associate of the Interested Stockholder and in
connection with his or her initial assumption of office is recommended for appointment or clection by a majority
of Disinterested Directors then serving on the Board.

(8) “Fair Market Value” means: (i) in the case of stock, the highest closing sale price during the 30-day
period immediately preceding and including the date in question of a share of such stock on the Composite Tape
for New York Stock Exchange-Listed Stocks, or, if such stock is not quoted on the Composite Tape, on the New
York Stock Exchange, or, if such stock is not listed on such Exchange, on the principal United States securities
exchangs registered under the Exchange Act on which such stock is listed, or, if such stock is not listed on any
such exchange, the highest closing bid quotation with respect 10 a share of such stock during the 30-day period
preceding and including the date in question on the National Association of Securities Dealers, Inc. Automated
Quotations System or any system then in use, or, if no such quotations are available, the fair market value on
the date in question of a share of such stock as determined in good faith by a majority of the Disinterested Direc-
tors; and (ii) in the case of property other than cash or stock, the fair market value of such property on the date
in question as determined in good faith by a majority of the Disinterested Directors.

(9) Intheevent of any Business Combination in which the Corporation survives, the phrase “consideration
other than cash 10 be received” as used in subparagraphs (b)(2)(i) and (ii) of this Article 6A shall include the shares
of Common Stock of the Corporation and/or the shares of any other class of outstanding Voting Stock retained
by the holders of such shares,

(10) For the purposes of determining the “Announcement Date™, in the event that the first public
announcement of the proposal of the Business Combination is made after the close on such date of any securities
exchange registered under the Exchange Act on which any shares of the Voting Stock of the Corporation are
traded, or of the National Association of Securities Dealers, Inc. Automated Quotations System or any other
system on which any shares of the Voting Stock of the Corporation are listed, then the Announcement Date
shall be deemed to be the next day on which such exchange or quotations system is open.

(d) Powers of the Board of Directors. A majority of the Board shall have the power and duty to deter-
mine for the purposes of this Article 6A, on the basis of information known to them after reasonable inquiry,
whether a person is an Interested Stockholder, which determination shall be conclusive. Once the Board has made
a determination, pursuant to the preceding sentence, that a person is an Interested Stockhoider. then 2 majority
of Disinterested Directors shall have the power and duty to determine for the purposes of this Articic €A, on
the basis of information known to them after reasonable inquiry, (i) the number of shares of Voting Stock ben-
eficially owned by any person, (i) whether a person is an Affiliate or Associate of another, (111) whether the assets
which may be the subject of any Business Combination have, or the consideration which may be received for
the issuance or transfer of securities by the Corporation or any Subsidiary in any Business Combination has,
an aggregate Fair Market Value equal to or greater than 10% of the combined assets of the Corporation and its
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. Subsidiaries and (iv) whether all of the applicable conditions set forth in subsection (b)(2) shall have been met

with respect 1o any Business Combination, any of which determinations by a majority of the Disinterested Direc-
tors shall be conclusive. A majority of the Disinterested Directors shall have the further power (o interpret all
of the terms and provisions of this Article 6A, which interpretation shall be conclusive.

(¢) No Effect on Fiduciary Obligations of Interested Stockholders.  Nothing contained in this Article
6A shall be construed 1o relieve any Interested Stockholder of any fiduciary obligation imposed by law.

(f) Amendment, Repeal, ete. Notwithstanding any other provisions of these Articles of Organization or
the By-Laws of the Corporation (and notwithstanding the fact that a lesser percentage or no vote may be specified
by law, these Articles of Organization or the By-Laws of the Corporation), and in addition to any affirmative
vote of the holders of Preferred Stock or any other class of capital stock of the Corporation or any series of the
foregoing then outstanding which is required by law or by or pursuant to these Articles of Organization, the affir-
mative vote of the holders of eighty percent (80%) or more of the voting power of the outstanding Voting Stock,
voting together as a single class, shall be required to amend or repeal, or adopt any provisions inconsistent with,
this Article 6A.

6B. CERTAIN TRANSACTIONS APPROVED BY THE BOARD OF DIRECTORS

Except as provided in Article 6A of, or as otherwise provided in, these Articles of Organization, the Cor-
poration may authorize, by a vote of a majosity of the shares of each class of stock outstanding and entitled to
vote thereon, (a) the sale, lease or exchange of all or substantially all of its property and assets, including its good-
will, upon such terms and conditions as it deems expedient, and (b) the merger or consolidation of the Corpo-
ration with or into any other corporation, provided, however, that such sale, iease, exchange, merger or con-
solidation shall have been approved by a majority of the members of the Board of Directors,

6C. BOARD OF DIRECTORS

(a) Mandate and Number. The business and affairs of the Corporation shall be managed under the direc-
tion of the Board of Directors, the number of which, subject tc any right of the holders of any series of Preferred
Stock then outstanding to elect additional directors under specified circumstances, shall be fixed from time to
time by the Board of Directors pursuant to the By-Laws of the Corporation.

(b) Term. Subjectto the rights of the holders of any series of Preferred Stock then outstandinag, the direc-
1ors shall be divided into three classes, as nearly equal in number as possible, with the term of office of the first
class to expire at the 1989 Annual Meeting of Stockholders or any special meeting in lieu thereof, the term of
office of the second class to expire at the 1990 Annual Meeting of Stockholders or any special meeting in lieu
thereof and the term of office of the third class to expire at the 1991 Annual Meeting of Stockholders or any
special meeting in lieu thereof. At each Annual Meeting of Stockholders or special meeting in lieu thereof fol-
lowing such initial classification and election, directors elected to succeed those directors whose terms expire shall
be elected for a term of office to expirz at the third succeeding Annual Meeting of Stockholders or special meeting
in lieu thereof after their election and until their successors are duly elected and qualified.

(c) Newly Created Directorships and Vacancies. Subject to the rights of the holders of any series of Pre-
ferred Stock then outstanding, newly created directorships resulting from any increase in the authorized number
of directors or any vacancies in the Board of Directors resulting from death, resignation, retirement, disqual-
ification, removal from office or other cause may be filled only by a majority vote of the directors then in office
even though less than a quorum, or by a sole remaining director. In the event of any vacancy resulting other
than from an increase in the authorized number of directors, the director elected as provided in the foregoing
sentence shall serve for the remainder of the full term of the class in which the vacancy occurred rather than
until the next Annual Meeting of Stockholders. In the event of any increase or decrease in the authorized number
of directors, (i) each director then serving as such shall nevertheless continue as director of the class of which
he is a member until the expiration of his current term or his prior death, retirement or resignation and (i1) the
newly created or eliminated directorships resulting from such increase or decrease shall be apportioned by the
Board of Directors among the three classes of directors so as 1o ensure that no one class has more than one director
more than any other class. To the extent possible, consistent with the foregoing rule, any newly created direc-
torships shall be added 1o those classes whose terms of office are to expire at the latest dates following such allo-
cation and any newly eliminated directorships shall be subtracted from those classes whose terms of office are
to expire at the earliest dates following such allocation, unless otherwise provided for from time to time by res-
olution adopted by a majority of the directors then in office, although less than a quorum. In the event of a
vacancy in the Board of Directors, the remaining directors, except as otherwise provided by law, may exercise
the powers of the full Board of Directors until the vacancy is filied.
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(d) Removal  Subject to the rights of the holders of any series of Preferred Stock then outstanding, any
director, or the entire Board of Directors, may be removed from office at any time (i) only for cause and (ii) only
by the affirmative vote of the holders of at least 80% of the voting power of all of the then outstanding shares
of the Corporation entitled to vote generally in the election of directors, voting together as a single class, or by

the affirmative vote of three-fourths of the directors then serving. A director may be removed for cause only after
a reasonable notice and opportunity to be heard before the body proposing to remove him.

(¢) Amendment, Repeal, etc. Notwithstanding anything contained in these Articles of Organization 1o
the contrary, the afiirmative vote of the holders of at least 80% of the total voting power of all of the outstanding
shares of the Corporation entitled to vote generally in the election of directors, voting together as a single class,
shall be required to alter, amend or repeal this Article entitled “Board of Directors” or adopt any provision in
these Articles of Organization or the By-Laws inconsistent with this Article entitled “Board of Directors”,

6D. INDEMNIFICATION

(a) Right to Indemnification. Each person who was or is made a party or is threatened to be made a party
to or is otherwise involved in any action, suit or proceeding, whether civil, criminal, administrative or inves-
tigative (hereinafter a “proceeding”), by reason of the fact that he or she is or was a director or an officer of the
Corparation or is or was serving at the request of the Corporation as a director or officer of another corporation,
including, without limitation, any corporation or other entity of which a majority of any class of equity security
is owned, directly or indirectly, by the Corporation (a “Subsidiary™) or any Affiliate of the Corporation as such
term is defined in Rule 12b-2 of the General Rules and Regulations under the Securities Exchange Act of 1934,
as amended, or of a partnership, joint venture, trust or other enterprise. inciuding service with respect to an
employee benefit plan (hereinafter an “indemnitee™), whether the basis of such proceeding is alleged action in
an official capacity as a director or officer, or in any other capacity while serving as a director or officer, shall
be indemnified and held harmless by the Corporation to the fullest extent authorized by the Massachusetts Busi-
ness Corporation Law, as the same exists or may hereafter be amended (but, in the case of any such amendment,
only to the extent that such amendment permits the Corporation to provide broader indemnification rights than
such law permitted the Corporation to provide prior to such amendment), against all expense, liability and loss
(including, without limitation, attorneys’ fees, judgments, fines, ERISA excise taxes or penalties, costs of inves-
tigatior: and preparation of defense and amounts paid or to be paid in settlement) reasonably incurred or suffered
by such indemnitee in connection therewith; provided, however, that, except as provided in Section (¢) hereof
with respect to proceedings to enforce rights of indemnification, the Corporation shall indemnify any such
indemnitee in connection with a proceeding (or part thereof) initiated by such indemnitee only if such proceeding
(or part thereof) was authorized by the Board of Directors of the Corporation.

(b) Advance of Expenses. The right to indemnification conferred in Section (a) of this Article 6D shall
include the right 10 be paid by the Corporation the expenses incurred in defending any such proceeding in
advance of its final disposition (hereinafter an “advancement of expenses”), provided, however, that an advance-
ment of expenses incurred by an indemnitee in his or her capacity as a director or officer shall be made only
upon delivery to the Corporation of an undertaking (hereinafter an “undertaking™). by or on behalf of such
ird'emnitee, 10 repay all amounts so advanced if it shall ultimately be determined by final judicial decision from
which there is no further right to appeal (hereinafter a “final adjudication™) that such indemnitee is not entitled
to be indemnified for such expenses under this Section or otherwise. The rights to indemnification and to the
advancement of expenses conferred in Sections (a) and (b) of this Article shall be contract rights and such rights
shall continue as to an indemnitee who has ceased to be a director or officer and shall inure to the benefit of
the indemnitee’s heirs, executors and administrators.

{(c) Right of Indemnitee to Bring Suit.  1f a claim under Section (a) or (b) of this Article is not paid in full
by the Corporation within sixty days after a written claim has been received by the Corporation, except in the
case of a claim for an advancement of expenses, in which case the applicable period shall be twenty days, the
indemnitee may at any time thereafier bring suit against the Corporation to recover the unpaid amount of the
claim. If successful in whole or in part in any such suit, or in a suit brought by the Corporation to recover an
advancement of expenses pursuant to the terms of an undertaking, the indemnitee shall be entitled to be paid
also the expense of prosecuting or defending such suit. In (i) any suit brought by the indemnitee to enforce a
right to indemnification hereunder (but not in a suit brought by the indemnitee to enforce a right to an advance-
ment of expenses) it shall be a defense that, and (ii) in any suit by the Corporation to recover an advancement
of expenses pursuant to the terms of an undertaking the Corporation shall be entitled to recover such expenses
upon a final adjudication that, the indemnitee has not met any applicable standard for indemnification set forth
in the Massachusetts Business Corporation Law. Neither the failure of the Corporation (including its Board of
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the liability of the directors of this Corporation shall, without any further action of the Board of Directors.or
the stockholders of this Corporation, be eliminated or limited to the fullest extent permitted by the Massachusetts
Business Corporation Law as so amended.

6F. INTERCOMPANY DEALINGS

The Corporation may enter into contracts or transact business with one or more of its directors. officers or
stockholders or with any corporation, organization or other concern in which one or more of its directors, officers
or stockholders are directors, officers, stockholders or are otherwise interested and may enter into other contracts
or transactions in which one or more of its directors, officers or stockholders are in any way interested. In the
absence of fraud, no such contract or transaction shall be invalidated or in any way affected by the fact thiat such
one or more of the directors, officers or stockholders of the Corporation have or may have any interest which
is or might be adverse to the interest of the Corporation even though the vote or action of directors, officers or
stockholders having such adverse interest may have been necessary to obligate the Corporation under such con-
tract or transaction,

At any meeting of the Board of Directors of the Corporation (or of any duly authorized committee thereof)
at which any such contract or transaction shall be authorized or ratified, any such director or directors may vote
or act thereat with like force and effect as if he had not such interest, provided in such case that the nature of
such interest (though not necessanly the extent or details thereof) shall be disclosed or shall have been known
to the directors. A general notice that a director or officer is interested in any corporation or other concern of
any kind referred to above shall be a sufficient disclosure as to the interest of such director or officer with respect
to all contracts and transactions with such corporation or other concern. No director shall be disqualified from
holding office as a director or an officer of the Corporation by reason of any such adverse interest, unless the
Board of Directors shall determine that such adverse interest is detrimental to the Corporation. In the absence
of fraud. no director, officer or stockholder having such adverse interest shall be liable on account of such adverse
interest to the Corporation or to any stockholder or creditor thereof or to any other person for any loss incurred
by it under or by reason of such contract or transaction, nor shall any such director, officer or stockholder be
accountable on such greund for any gains or profits realized thereon.

6G. MARING, AMENDING AND REFPEALING BY-LAWS

The directors of the Corporation shall have power to make, alter, amend and repeal the By-Laws of the Cor-
poration in whole or in part except with respect to any provision thereof which by law or these Articles of Orga-
nization or such By-Laws requires action by the stockholders, whq shall also have power to make, aiter, amend
and repeal the By-Laws of the Corporation. Any By-Laws made by the directors under the powers conferred
hereby may be altered, amended. or repealed by the directors or the stockholders. Notwithstanding the foregoing
and anything contained in these Articles of Organization to the contrary, Articles Il and VII and Sections 2 and
3 of Article I of the By-Laws, and this Article 6G, shall not be altered, amended or repealed, and no provision
inconsistent therewith or herewith shall be adopted, without the affirmative vote of the holders of at least eighty
percent (80%) of the voting power of all shares of the Corporation entitled to vote generally in the election of
directors, voting together as a single class.

6H. PLACE OF MEETINGS OF STOCKHOLDERS

Meetings of stockholders of the Corporation may be held anywhere in the United States to the extent per-
mitted by the By-Laws.

61. PARTNERSHIP IN ANY BUSINESS ENTERPRISE

The Corporation may be a partner in any business enterprise which the Corporation would have the power
to conduct by itself.
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BY-LAWS
ARTICLE I
STOCKHOLDERS

. Place of Meetings. Al m:etings of the stockholders shall be held either at the principal office of the
Corporation or at such other place within the United States as is determined by the Board of Directors or the
Chairman of the Board of Directors and stated in the notice of the meeting.

2. Annual Mectings. The annual meeting of the stockholders entitled to vote shall be held at ten o'clock
in the forenoon (or at such other time as is determined by the Board of Directors or the Chairman of the Board
of Directors and stated in the notice) on a date to be determined by the Board of Directors within six months
after the end of each fiscal year, on any day that is not a Saturday, Sunday or legal holiday, and if a Saturday,
Sunday or legal holiday, then on the next succeeding day that is not a Saturday, Sunday or legal holiday, at such
location as is determined by the Board of Directors or the Chairman of the Board and stated in the notice, The
purposes for which an annual meeting is 1o be held, in addition to those prescribed by law, by the Articles of
Organization and by thesc By-Laws, may be specified by the Board of Directors or the Chairman of the Board.
If no annual meeting is held on the date fixed, or by adjournment therefrom, a special meeting of the stockholders
may be held in lieu thereof, and any action taken at such special meeting shall have the same force and effect
as if taken at the annual meeting.

Special Meetings. Subject to the rights of the holders of any class or series
ck of the Corporation, special meetings of the stockholders entitled

to vote may be called by the Board of Directors or the Chairman of the Board of
Directors, and shall be called by the Clerk, or in the case of the death, absence,
incapacity or refusal of the Clerk, by any other officer, upon ritten application of
one or more stockholders vho are entitled to vote and who hold at least forty
percent (40%) in interest of the capital stock entitled to vote at the meeting.

4, Notice of Meetings. Notice of all meetings of stockholders, stating the place, date and hour thereof,
and the purposes for which the meeting is called, shall be given to each stockholder entitled to vote thereat by
the Clerk or other person calling the meeting. Notice must be given in writing and such writing shall be sufficient
if given personally or by postage-prepaid mailing, or by any other means permitted by law, Notice must be given
at least seven (7) days before the meeting, to each stockholder enitled to vote thereat and to each stockholder
who, by law, the Articles of Organization or these By-Laws, is entitled to such notice, such notice addressed to
his usual place of business or residence as it appears upon the books of the Corporation. Notice shall be deemed
given when it is received, if hand delivered, or when dispatched, if delivered through the mails or by courier,
telegraph, telex, telecopy or cable. No notice of a meeting of the stockholders need be given to any stockholder
if such stockholder, by a writing (including, without limitation, by telegraph, telex, telecopy or cable) filed with
the records of the meeting (and whether executed before or after such meeting) waives such notice, or if such
stockholder attends the meeting without protesting prior thereto or at its commencement the lack of notice to
him. Every stockholder who is present at a meeting (whether in person or by proxy) shall be deemed to have
waived notice thereof.

5. Quorum. Atany meeting of stockholders, the holders of 2 majority in interest of all stock issued, out-
standing and entitled to vote 2t a meeting shall constitute a quorum, except that, if two or more classes of stock
are outstanding and entitled to vote as separate classes, then in the case of each such class, a quorum shall consist
of the holders of a majority in interest of the stock of that ciass issued, outstanding and entitled to vote.

6. Adjournments. Any meeting of the stockholders may be adjourned 10 any other time and to any other
place by the stockholders present or represented at the meeting, although less than a quorum, or by any officer
entitled to preside or to act as clerk of such meeting if no stockholder is present in person or by proxy. It shall
not be necessary to notify any stockholder of any adjournment. Any business which could have been transacted
at any meeting of the stockholders as originally called may be transacted at any adjournment thereof.

7. Voies and Proxies. At all meetings of the stockholders, each stockholder shall have one vote for each
share of stock having voting power registered in such stockhold>r's name, and a proportionate vote for any frac-
tional shares, unless otherwise provided or required by the Massachusetts Business Corporation Law, the Articles
of Organization or these By-Laws. Scrip shall not carry any right to vote unless otherwise provided therein, but
‘if scrip provides for the right to vote, such voting shall be on the same basis as fractional shares. Stockholders

X
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may vote either in person or by written proxy. No proxy which is daied more than six months before the meeting
at which it is 10 be used shall be accepted, and no proxy shall be valid after the final adjournment of such meeting,
Proxies need not be sealed or attested. Notwithstanding the foregoing, a proxy coupled with an interest sufficient
in law to support an irrevocable power, including, without limitation, an interest in the stock or in the Corpo-
ration generally, may be made irrevocable if it so provides, need not specify the meeting to which it relates, and
shall be valid and enforceable until the interest terminates, or for such shorter period as may be specified in the
proxy. A proxy with respect to stock held in the name of two or more persons shall be valid if executed by one
of them unless at or prior to exercise of the proxy the Corporation receives a specific written notice to the contrary
{rom any one of them. A proxy purporting to be executed by or on behalf of a stockholder shall be deemed valid
unless challenged at or prior 1o its exercise.

8. Conduct of Business. The Chairman of the Board of Directors or his designee, or, if there is no Chair-
man of the Board or such designee, then a person appcinted by a majority of the Board of Directors, shall preside
at any meeting of stockholders. The chairman of any meeting of stockholders shall determine the order of busi-
ness and the procedures at the meeting, including such regulation of the manner of voting and the conduct of
discussion as seem 1o him in order.

9. Action at a Meeting. When a quorum is present, the holders of a majority of the stock present or rep-
resented and entitled to vote and voting on a matter (or if there are two or more classes of stock entitled 10 vote
as separate classes, then in the case of each such class, the holders of a majority of the stock of that class present
or represented and entitled to vote and voting on a matter), except where a larger vote is required by law, the
Articles of Organization or these By-Laws, shall decide any matter 10 be voted on by the stockholders. Any elec-
tion by stockholders shall be determined by a plurality of the votes cast by the stockholders entitled to vote at
the election, No ballot shall be required for such election unless requested by a stockholder present or represented
at the meeting and entitled to vote in the election. The Corporation shall not directly or indirectly vote any share
of its stock. Nothing in this section shall be construed to limit the right of the Corporation to vote any shares
of stock held directly or indirectly by it in a fiduciary capacity.

ARTICLE I

BOARD OF DIRECTORS

1. Powers. The Board of Directors may exercise all the powers of the Corporation except such as are
required by law or by the Articles of Organization or these By-Laws to be otherwise exercised, and the business
and affairs of the Corporation shall be managed under the direction of the Board of Directors. Without limiting
the generality of the foregoing, the Board of Directors shall have power, unless otherwise provided by law, to
purchase and to lease, pledge, mortgage and sell such property (including the stock of the Corporation) and to
make such contracts and agreements as they deem advantageous, 1o fix the price to be paid for or in connection
with any property or rights purchased, sold, or otherwise dealt with by the Corporation, to borrow money, issue
bonds, notes and other obligations of the Corporation, and to secure payment thereof by the mortgage or pledge
of all or any part of the property of the Corporation. The Board of Directors may determine the compensation
of directors. The Board of Directors or such officer or committee as the Board of Directors shall designate, may
r.elermine the compensation and duties, in addition to those prescribed by these By-Laws, of all officers, agents
and employees of the Corporation.

2. Number. The Corporation shall have a Board of Directors, which shall consist of not less than three
and not more than fifieen dircciors, which number, subject to the rights of the holders of any preferred stock
of the Corporation to elect Directors, shall be determined from time to time by the Board of Directors, except
that, in the absence of any such determination, such number shall be nine (9). Such number may be enlarged
or reduced by a vote of a majority of the directors then in office. Subject to the rights of the holders of any series
of Preferred Stock then outstanding, if the Board of Directors is divided into one or more classes, at each annual
meeting of stockholders or special meeting in lieu thereof ollowing the initial classification of the Board of Direc-
tors, directors elected to succeed those directors whose terms then expire shall be elected for a term of office to
expire at the third succeeding annual meeting of stockholders or special meeting in lieu thereof after their election
and until their successors are duly elected and qualified. No director need be a stockholder.

3. Tenure. Except as otherwise provided by law, by the Articles of Organization, or by these By-Laws,
each director, including the Chairman of the Board, shall hold office until the next annual meeting of stockholders
and until his successor is elected and qualified or until he sooner dies, resigns, is removed or becomes disqualified.
Any director may resign by giving written notice of his resignation to the Chairman of the Board, the President,
the Clerk or the Secretary, if any, or to the Board of Directors at a meeting of the Board, and such resignation
shall become effective at the time specified therein.
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. 4.+ Removal. Subject to the rights of the holders of any series of Preferred Stock then outstanding, any
director, or the entire Board of Directors, may be removed from office at any time (i) only for cause and (i) only
by the affirmative vote of the holders of at least 80% of the voting power of all of the shares of the Corporation
entitled 1o vote generally in the election of directors, voting together as a single class, or by the affirmative vote
of three-fourths of the directors then serving. A director may be removed for cause only after a reasonable notice
and opportunity to be heard before the body proposing to remove him.

5. Vacancies. Subject to the Articles of Organization, any vacancy in the office of director may be filled
by a majority vote of the directors then in office even though lss than a guorum, or by a sole remaining director.
Subject to the Articles of Organization, newly created directorships resulting from an increase in the authorized
number of directors may be filled by a majority vote of the Board of Directors then in office even though less
than quorum, or by a sole remaining director.

6. Meetings. Meetings of the directors need not be held in the state of incoiporation.

(@) Regular Meetings. Regular meetings of the Board of Directors may be held without call or notice
at such places and at such times as may be fixed by the Board of Directors from time to time, provided that
any director who is absent when such determination is made shall be given notice of the determination. A
regular meeting of the Board of Directors may be held without call or notice at the same place as the annual
meeting of stockholders, or the special meeting held in lieu thereof, immediately following such meeting
of stockhaolders.

(b) Special Meetings. Special meetings of the Board of Directors may be called by the (hairman of
the Board. the President, the Treasurer, the Clerk, or one or more directors. Notice of the time and place of
all special meetings shall be given by the Clerk or the Secretary or the officer or directors calling the meeting.
Notice must be given orally, by telephone, or by telegraph, telex, telecopy or cable or in writing, and such notice
shall be sufficient if given in time to enable the director to attend, or in any case if sent by mail, by courier
or telegraph, telex, telecopy or cable at least three days before the meeting. addressed 10 a director’s usual or
last known place of business or residence. No notice of any meeting of the Board of Directors need be given
toany director if such director, by a writing (including, without limitation, by telegraph, telex, telecopy or cable)
filed with the records of the meeting (and whether executed before or after such meeting), waives such notice,
or if such director attends the meeting without protesting prior thereto or at its commencement the Jack of
notice to him. A notice or waiver of notice need not specify the purpose of any special meeting.

7. Quorum of Directors. At any meeting of the Board of Directors, a majority of the number of directors
then constituting a full Board of Directors then serving shall constitute a quorum, but a lesser number may
adjourn any meeting from time to time without further notice. In the event of a vacancy in the Board of Directors,
the remaining directors, except as otherwise provided by law, may exercise the powers of the full Board of Direc-
tors until the vacancy is filled.

8. Actionat o Meeting. Unless otherwise provided by law, the Articles of Organization or these By-Laws,
action on any matter brought before any meeting at which there is a quorum may be taken by vete of a majority
of the directors then present at the meeting, unless a different vote is required by law, the Articles of Organization
or these By-Laws.

9. Action Without a Meeting. Unless otherwise provided by law, the Articles of Organization or these
By-Laws, any action required or permitted to be taken at any meeting of the directors may be taken without
a meeting if all the directors then in office consent to the action in writing and the writien consents are filed with
the records of the meetings of directors. Such consents shali be treated for all purposes as a vote at a meeting.

10. Committees of Directors. The Board of Directors may, by vote of a majority of the number of direc-
tors then constituting a full Board, elect from its membership an Executive Committee (to be chaired by the
Chairman of the Board) and such other committees as it may determine, comprised of such number of its mem-
bers as it may from time 1o time determine (but in any event not less than two), and delegate to any such com-
mittee or committees some or all of its powers, except those which by law, the Articles of Organization or these
By-Laws it is prohibited from delegating. Except as the directors may otherwise determine, any such committee
may make rules for the conduct of its business, but, unless otherwise provided by the directors or in such rules,
its business shall be conducted as nearly as may be in the manner as is provided by these By-Laws for the directors.

11, Telephone Conference Meetings. The Board of Directors or any committee thereof may participate
in a meeting of such Board of Directors or committee thereof by means of a conference telephone (or similar
communications equipment) call by means of which all persons participating in the meeting can hear each other
at the same time, and participation by such means shall constitute presence in person at a meeting.
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ARTICLE 111 ‘

OFFICERS

I, Enumeration. The officers of the Corporation shail be the Chairman of the Board of Directors, the
President, the Treasurer, the Clerk and such other officers as the Board of Directors or the Chairman of the Board
may determine, including, but not limited to, one or more Vice-Presidents, one or more Assistant Treasurers,
one or more Assistant Clerks, and a Secretary,

2. Election. The Chairman of the Board, the President, the Treasurer and the Clerk shall be elected annu-
ally by the directors at their first meeting following the annual meeting of the stockholders or special meeting
in lieu thereof. The Board of Directors or the Chairman of the Board may, from time to time, elect or appoint
such other officers as it or he may determine, including, but not limited to, one or more Vice-Presidents, one
or more Assistant Treasurers, one or more Assistant Clerks, and a Secretary.

3. Qualification. No officer need be a stockholder. The Chairman of the Board. and any Vice Chairman
appointed to act in the absence of the Chairman, shall be elected by and from the Board of Directors, but no
other officer need be a director. Two or more offices may be held by any one person. If required by vote of the
Board of Directors, an officer shall give bond to the Corporation for the faithful performance of his duties, in
such form and amount and with such sureties as the Board of Directors may determine. The premiums for such
bonds shall be paid by the Corporation.

4. Tenure. Each officer elected or appointed by the Board of Directors shall hold office until the first
meeting of the Board of Directors following the next annual meeting of the stockholders or special meeting in
lieu thereof and until his successor is elected or appointed and qualified, or until he dies, resigns, is removed or
becomes disqualified, unless a shorter term is specified in the vote electing or appointing said officer. Each officer
appointed by the Chairman of the Board shall hold office until his successor is elected or appointed and qualified,
or until he dies, resigns, is removed or becomes disqualified, unless a shorter term is specified by any agreement
or other instrument appointing said officer. Any officer may resign by giving written notice of his resignation
to the Chairman of the Board, the President, the Clerk or the Secretary, if any, or to the Board of Directors at
a meeting of the Board, and such resignation shall become cffective at the time specified therein.

5. Removal. Any officer elected or appointed by the Board of Directors may be removed from office with
or without caust by vote of a majority of the directors then in office. Any officer appointed by the Chairman
of the Board may be removed from office with or without cause by the Chairman of the Board. An officer may
be removed for cause only after a reasonable notice and opportunity to be heard before the body or person pro-
posing to remove him.

6. Chairman of the Board. The Chairman of the Board shall preside at all meetings of the Board of Direc-
tors ard stockholders at which he is present and shall have such authority and perform such duties as may be
prescrived by these By-Laws or from time to time determined by the Board of Directors.

7. President. The President shall, subject to the control and direction of the Board of Directors, have
and perform such powers and duties as may be prescribed by these By-Laws or from time to time be determined
by the Board of Directors or the Chairman of the Board.

8. Vice Presidents. The Vice Presidents, if any, in the order of their election, or in such other order as
the Board of Directors or the Chairman of the Board may determine, shall have and perform the powers and
duties of the President (or such of the powers and duties as the Board of Directors or the Chairman of the Board
may determine) whenever the President is absent or unable to act. The Vice Presidents, if any, shall also have
such other powers and duties as may from time to time be determined by the Board of Directors or the Chairman
~f the Board.

9. Treasurer and Assistant Treasurers. The Treasurer shall, subject 10 the control and direction of the
Board of Directors, have and perform such powers and duties as may be prescribed in these By-Laws or be deter-
mined from time to time by the Board of Directors or the Chairman of the Board., Al property of the Corporation
in the custody of the Treasurer shall be subject at all times to the inspection and control of the Board of Directors.
Unless otherwise voted by the Board of Directors. each Assistant Treasurer, if any, shall have and perform the
powers and duties of the Treasurer wheneverthe Treasurer is absent or unable to act, and may at any time exercise
such of the powers of the Treasurer, and such other powers and duties, as may from time to time be determined
by the Board of Directors or the Chairman of the Board.

10.  Clerk and 4ssistant Clerks. The Clerk shall be a resident of Massachusetts unless the Corporation
has a resident agent appointed for the purpose of service of process. He shall have and perform the powers and
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. duties prescribed in these By-Laws and such other powers and duties as may from time to time be determined

by the Board of Directors. He shall attend all meetings of the stockholders and shall record upon the record book
of the Corporation all votes of the stockholders and minutes of the proceedings at such meetings. He shall have
custody of the record books of the Corporation, Assistant Clerks, if any, shall have such powers as the Board
of Directors or the Chairman of the Board may from time to time designate. In the absence of the Clerk from
any meeting of stockholders, an Assistant Clerk, if one be elected, otherwise a Temporary Clerk designated by
the person presiding at the m.eeting, shall perform the duties of the Clerk,

11, Secretary and Assistant Secretaries. The Board of Directors or the Chairman of the Board may
appoint a Secretary and, in his absence, an Assistant Secretary, but if no Secretary or Assistant Secretary is elected,
the Clerk (or, in the absence of the Clerk, any Assistant Clerk) shall act as the Secretary. The Secretary or, in his
absence, any Assistant Secretary, shall attend all meetings of the directors and shall record all votes of the Board
of Directors and minutes of the proceedings at such meetings. The Secretary or, in his absence, any Assistant Sec-
retary (or the Clerk), shall notify the directors of their meetings. and shall have and perform such other powers and
duties as may from time to time be determined by the Board of Directors or the Chairman of the Board. If a Secretary
or an Assistant Secretary is elected but is absent from any such meeting, the Clerk (or any Assistant Clerk) may
perform the duties of the Secretary; otherwise, a Temporary Secretary may be appointed by the meeting.

ARTICLE IV
SCIENTIFIC BOARD

1. Powers, The Scientific Board shall provide advice to the Corporation and the Board of Directors with
respect to the general policy of the Corporation regarding scientific and technological matters relating to the Cor-
poration's scientific activities.

2. Number. The Corporation shall have a Scientific Board, which shall consist of not less than three
members, which number shall be determined from time to time by the Scientific Board, with the consent of the
Board of Directors. No member of the Scientific Board need be a stockholder.

3. Tenure. Each member of the Scientific Board shall be appointed by the Scientific Board and shall hold
office until his successor is elected or appointed and qualified, or until he dies, resigns, is removed or becomes
disqualified, unless a shorter term is specified in the vote electing or appointing said member, Any member of
the Scientific Board may resign by giving written notice of his resignation to the Chairman of the Board, the Pres-
ident, the Clerk or the Secretary, if any, or the Board of Directors, and such resignation shall become effective
at the time specified therein.

4. Removal. Any member of the Scientific Board, or the entire Scientific Board, may be removed from
office at any time with or without cause and only by the affirmative vote of a majority of the Scientific Board
and the affirmative vote of a majority of the Board of Directors. A member of the Scientific Board may be
removed for cause only after a reasonable notice and opportunity to be heard before the body proposing to
remove him.

S, Vacancies. The Scientific Board shall have the power to fill vacancies on the Scientific Board, unless
at any time there shall be less than three members currently serving. in which case the Board of Directors shall
appoint such member or members to the Scientific Board as may be necessary to increase the membership of
the Scientific Board to three members.

6. Meetings. The Scientific Board shall appoint from its membership a chairman and a secretary. In the
absence of either the chairman or the secretary from the meeting, the Scientific Board shall appoint another of
its members 1o assume the duties of chairman or secretary, as the case may be, at such meeting. A majority of
the Scientific Board shall constitute a quorum for the conduct of any business and the action of a majority of
the Scientific Board members present at a meeting at which a quorum 1s present shall constitute the action of
the Scientific Board. In addition to having one vote on any matter, the chairman, or person acting as chairman,
of the Scientific Board shall have a casting vote in the event of a tie vote on such matter. The secretary of the
Scientific Board shall keep the minutes of each meeting of the Scientific Board. The Scientific Board may adopt
such by-laws and other rules and regulations as it may deem appropriate with respect to notice and the holding
of its meetings. The Board of Directors may nominate, with the consent of the Scientific Board, such persons
as the Board of Directors may deem appropriate who are not members of the Scientific Board to attend any meet-
ing of the Scientific Board.

7. Compensation. The Board of Directors shall determine the compensation of the members of the Sci-
entific Board.

C-15



e A
-
ARTICLE V
CAPITAL STOCK

I Certificates of Stock.  Each stockholder shall be entitled to a certificate or certificates representing in the
aggregate the shares of the capital stock of the Corporation owned by him, except that the Board of Directors may
provide by resolution that some or all of any or all classes and series of shares of the Corporation shall be uncertificated
shares, 10 the extent permitted by law. All certificates for shares of stock of the Corporation shall state the numb-r
and class of shares evidenced thereby (and designate the series, if any), shall be signed by the Chairman of the Board,
the President or a Vice President and either the Treasurer or an Assistant Treasurer, may (but need not) bear the seal
of the Corporation and shall contain such further statements as shall be required by law. The Board of Directors may
determine the form of certificates of stock except insofar as prescribed by law or by the.e By-Laws, and may provide
for the use of facsimile signatures thereon to the extent permitted by law. In case any officer who has signed or whose
facsimile signature has been placed on such certificate shall have ceased to be such officer before such certificate is
issued, it may be issued by the Corporation with the same effect as if he were such officer at the time of its issue. Every
certificate for shares which are subject to any restrictions on transfer pursuant to the Articles of Organization, these
By-Laws or any agreement to which the Corporation is a party, shall have the restrictions noted conspicuously on
the certificate and shall also set forth upon the face or back thereof either the full text of the restrictions or a statement
of the existence of such restrictions and a statement that the Corporation will furnish a copy thereof to the holder
of such certificate upon written request and without charge. Every stock certificate issued while the Corporation is
authorized 1o issue more than one class or series of stock, shall set forth on the face or back thereof either the full
text of the preferences, voting powers, qualifications and special and relative rights of the shares of each class and series.
if any, authorized to be issued as set forth in the Articles of Organization, or a statement of the existence of such pref-
erences, powers, qualifications and rights, and a statement that the Corporation will furnish a copy thereofto the holder
of such certificate upon written request and without charge.

2. Transfers of Stock. The transfer of all shares of stock of the Corporation, so as 1o affect the rights of
the Corporation, shall be effected only by transfer recorded on the books of the Corporation, in person or by
duly authorized attorney, and upon the surrender of the certificate properly endorsed or assigned. The transfer
of all shares of stock of the Corporation shall be subject to the restrictions, if any, imposed by the Articles of
Organization, these By-Laws or any agreement to which the Corporation is a party.

3. Holders of Record. The person registered on the books of the Corporation as the owner of the shares
shall have the exclusive right to receive dividends thereon and 1o vote thereon as such owner, shall be held liable
for such calls and assessments as may lawfully be made thereon, and except only as may be required by law,
may in all respects be treated by the Corporation as the exclusive owner thereof. It shall be the duty of each stock-
holder to notify the Corporation of his post office address. The Corporation shall not be bound to recognize any
equitable or other claim to or interest in shares of stock of the Corporation on the part of any other person except
as may be otherwise expressly provided by law.

4. Lost or Destroyed Certificates. The directors of the Corporation may, subject to Massachusetts Gen-
eral Laws, Chapter 156B, Section 29, as amended from time to time, or any successor statute, determine the
conditions upon which a new certificate of stock may be issued in piace of any certificate alleged 1o have been
lost, destroyed or mutilated.

5. Record Date. The Board of Directors may fix in advance a date not more than sixty days preceding the
date of any meeting of stockholders or the date for the payment of any dividend or the making of any distribution
to stockholders or the last day on which the consent or dissent of stockholders may be effectively expressed for any
purpose, as the record date for determining the stockholders having the right to notice of and to vote at such meeting
and any adjournment thereof, or the right to receive such dividend or distribution, or the right to give such consent
or dissent. In such case, only stockholders of record on such record date shall have such right, notwithstanding any
transfer of stock on the books of the Corporation after the record date, Without fixing such record date the Board
of Directors may, for any such purposes, close the transfer books for all or any part of such sixty-day period. If
no record date is fixed and the transfer books are not closed, the record date for determining stockholders having
the right to notice of or to vote at a meeting of stockholders shall be at the close of business on the day next preceding
the day on which notice is given, and the record date for determining stockholders for any other purpose shall be
at the close of business on the day on which the Board of Directors acts with respact thereto.

6. Issue of Stock.  Subject to the Articles of Organization, the whole or any part of any unissued balance
of the authorized capital stock of the Corporation or the whole or any part of any capital stock ¢f the C orporation
held in its treasury may be issued or disposed of by vote of the Board of Directors in such manner, for such con-
sideration and on such terms as the Board of Directors may determine,
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- . ARTICLE VI

MISCELLANEOUS PROVISIONS

{. Fiscal Year. Except as otherwise determined by the Board of Directors from time to time, the fiscal
vear of the Cerporation shall end on December 31 of each year.

2. Seal. The Board of Directors shall have the power to adopt and alter the seal of the Corporation.

3. Execution of Instruments.  All deeds, leases, transfers, contracts, bonds, notes, checks, drafts and other
obligations authorized to be executed by an officer of the C orporation in its behalf shall be signed by such person
or persons as may be authorized from time to time by vote of the Board of Directors.

4. Voring of Securities. Except as the Board of Directors may otherwise designate, the President or Trea-
surer may waive notice of and act on behalf of the Corporation, or appoint any person or persons to act as proxy
or attorney in fact for the Corporation (with or without discretionary power and/or power of substitution) at

any meeting of stockholders of any other corporation or organization any of the securities of which may be held
by the Corporation.

5. Dividends. Unless otherwise required by the Massachusetts Business Corporation Law or the Articles
of Organization, the Board of Directors may declare and pay dividends upon the shares of capital stock of the
Corporation, which dividends may be paid either in cash, securities of the Corporation or other property.

6. Corporate Records. The original, or attested copies, of the Articles of Organization, By-Laws and
records of all meetings of the incorporators and stockholders, and the stock and transfer records, which shall
contain the names of all stockholders and the record address and the amount of stock held by each, shall be kept
at the principal office of the Corporation, or at an office of its transfer agent, Clerk or resident agent, and shall
be open at all reasonable times to the inspection of any stockholder for any proper purpose, but not to secure
a list of stockholders or other information for the purpose of selling said list or information or copies thereof

or of using the same for a purpose other than in the interest of the applicant, as a stockholder, relative to the
affairs of the Corporation.

7. Contributions. The Board of Directors shall have authority to make donations from the funds of the
Corporation, in such amounts as the Board of Directors may determine to be reasonable and irrespective of cor-
porate benefit, for the public welfare or for community fund, hospital, charitable, religious, educational, scien-
tific, civic or similar purposes, and in time of war or other natural emergency in aid thereof.

8. Evidence of Authority. A certificate by the Clerk, an Assistant Clerk, the Secretary or an Assistant Sec-
retary, or a Temporary Clerk or Temporary Secretary, as to any action taken by the stockholders, Board of Direc-
tors, any committee of the Board of Directors or any officer or representative of the Corporation shall, as to all
persons who rely thereon in good faith, be conclusive evidence of such action.

9. Ratification. Any action taken on behalf of the Corporation by the directors or any officer or repre-
sentative of the Corporation which requires authorization by the stockholders or the directors of the Corporation
shall be deemed to have been authorized if subsequently ratified by the stockholders entitled to vote or by the
directors, as the case may be, at a meeting held in accordance with these By-Laws.

10.  Reliance upon Books, Records and Reports.  Each director or officer of the Corporation shall be enti-
tled 10 rely on information, opinions, reports or records, including financial statements, books of account and
other financial records, in each case presented by or prepared by or under the supervision of (1) one or more
officers or employees of the Corporation whom the director or officer reasonably believes 1o be reliable and com-
petent in the matters presented, or (2) counsel, public accountants or other persons as to matters which the direc-
tor or officer reasonably believes 1o be within such person’s professional or expert competence, or (3) in the case
of a director, a duly constituted committee of the Board of Directors upon which he does not serve, as 10 matters
within its delegated authority, which committee the director reasonably believes to merit confidence, but he shal
not be considered 1o be acting in good faith if he has knowledge concerning the matter in question that would
cause such reliance 1o be unwarranted. The fact that a director or officer so performed his duties shall be a com-
plete defense 1o any claim asserted against him, except as expressly provided by statute, by reason of his being
or having been a director or officer of the Corporation.

11, Articles of Organization. All references in the By-Laws to the Articles of Organization shall be
deemed to refer to the Articles of Organization of the Corporation, as amended and in effect from time to time.

12.  Control Share Acguisition. Until such time as this section shall be repealed or these By-Laws shall
be amended to provide otherwise, the provisions of Chapter 110D of the Massachusetts General Laws shall not
apply to “control share acquisitions™ of the Corporation within the meaning of said Chapter 110D.
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13.  Imterpretation. The Board of Directors shall have the power to interpret all of the terms and provia
sions of these By-Laws and the Articles of Organization, which interpretation shall be conclusive.

14. Gender. Whenever the masculine gender is used in these By-Laws, it shall include the feminine and
the neuter wherever appropriate.,
ARTICLE VII
AMENDMENTS

These By-Laws may be altered, amended or repealed, in whole or in pant, by vote of a majority of the Board
of Directors, except with respect to any provision thereof which by lav:, the Articles of Organization, or these
By-Laws requires action by the stockholders, in which case these By-Laws may be amended in whole s~ 1t
by the stockholders at any annual or special meeting by vote of the holders of a majority in interest ¢
issued and outstanding and entitled to vote, except as otherwise provided in the Articles of Organizatio. Y
nature or substance of the proposed alterations, amendment or repeal shall be stated in the notice of the meeting,

A true copy.

ATTEST:

Clerk
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TRUST AGREEMENT

This TRUST AGREEMENT, entered into as of July 20, 1990
by and between BIOGEN, INC., a Massachusetts corporation (the
Grantor) and the SHAWMUT BANK, N.A., a national banking
association (the Trustee).

WHEREAS, the U.S. Nuclear Regulatory Commission (NRC),
an agency of the U.S, Government, pursuant to the Atomic Energy
Act of 1954, as amended, and the Energy Reorganization Act of
1974, has promulgated regulations in Title 10, Chapter I of the
Code of Federal Regulations, Part 30. These regulations,
applicable to the Grantor, require that a holder of, or an
applicant for, a Part 30 license provide assurance that funds
will be available when needed for required decommissioning
activities.

WHEREAS, the Grantor has elected to use a letter of
credit to the account of the NRC to provide all of such
financial assurance for the facilities identified in Schedule A
hereto (collectively, the Facility); and

WHEREAS, the Grantor, acting through its duly
authorized officers, has selected the Trus'ee to be the trustee
under this Agreement, and the Trustee is willing to act as

trustee,




NOW, THEREFORE, in consideration of the premises, of
the acceptance by Trustee of the trusts created and of other
good and valuable consideration, the receipt and sufficiency of
which is hereby acknowledged, the Grantor and the Trustee agree
as follows:

Section 1. Definitions. As used in this Agreement:

Applicable Law shall mean all applicable laws,

statutes, treaties, rules, codes, ordinances, regulations,
permits, certificates, orders, interpretations, licenses and
permits of any Federal, state, county, municipal, foreign,
international, regional or other governmental authority,
agency, board, body, instrumentality or court, and judgments,
decrees, injunctions, writs, orders or like action of any
court, arbitrator or other judicial or quasi judicial tribunal
(including those pertaining to health, safety, the environment
or otherwise).

Decommissioning shall mean the decommissioning and,

whether or not occurring simultaneously therewith, retirement
from service of the Facility, and the related possession,
maintenance, removal and disposal of material, radioactive or
otherwise, used in or produced by or relating to the Facility,
including, without limitation, as appropriate, (i) placement
and maintenance in a state of protective storage, (ii) in-place
entombment and maintenance, (iii) dismantlement, (iv) property
and permanent removal, decontamination, disposition of debris

fixtures, (v) razing, (vi) removal and disposition of debris



‘related to the Facility, (vii) restoration, and release by all
Federal, state, county, municipal, foreign, international,
regional and other governmental authorities, agencies, boards,
bodies, instrumentalities or courts having jurisdiction, of the
Facility or the real estate unrelated thereto for unrestricted
use, (viii) any other actions related to decommissioning and
retirement from service required by the NRC and (ix) all
activities undertaken incident to the implementation thereof.
Grantor shall mean the NRC licensee who enters into
this Agreement and any successors or assigns of the Grantor.

Investment Grade shall mean a rating by Standard &

Poor's Corporation of A or better (or Standard % Poor's current
equivalent thereof) and, if Moody's Investors Services, Inc.,
also rates the security or the security is not rated by
Standard & Poor's, a rating by Moody's of A2 or better (or
Moody's current equivalent thereof).

Investment Securities shall mean FDIC insured interest

bearing money market fund of the Trustee used for its corporate

trust customers.
Trustee shall mean the trustee who enters into this
Agreement and any successor Trustee.

Section 2. Costs of Decommissioning. This Agreement

pertains to the cost of decommissioning the materials and
activities ‘dentified in License Number 20-19808-01 and

20-19808~02 issued pursuant to 10 CFR Part 30 as shown in

Schedule A. The Grantor has full responsibility for




"Decommissioning and has agreed to pay, be solely responsible
for, indemnify and hold harmless the Trustee and any successor,
assignee or transferee of the Trustee from and against all
costs related to decommissioning and all claims relating or
allocable to, or incurred in connection with Decommissioning,
and to enter into this Agreement to establish the Fund (as
defined below), to hold moneys paid from time to time by
Grantor to pay such costs of Decommissioning.

Section 3. Establishment of Fund. The Grantor hereby

establishes with the Trustee the trust fund (the Fund) for the
benefit of the NRC. The Grantor and the Trustee intend that no
third party have access to the Fund except as provided herein.

Section 4. Payments Constituting the Fund. Payments

made to the Trustee by the Grantor for the Fund shall include
(i) all property, cash and investments thereof, (ii) all
dividends, interest, cash, instruments and other property from
time to time received, receivable or otherwise distributed or
distributable in respect of or in exchange for any or all such
investments, (iii) all rights and privileges with respect to
such investments and (iv) all proceeds of any of the foregoing
and any property of any character whatsoever into which any of
the foregoing may be converted. The Fund is established
initially by the deposit of $100 by the Grantor. Such
investments, together with the proceeds of the letter of credit
described in Schedule B hereto, and any other investments or

property subsequently transferred to the Trustee in and



‘hereunder shall be referred to as the Fund, together with all
earnings and profits thereon, less any payments or
distributions made by the Trustee pursuant to this Agreement.
The Fund shall be held by the Trustee, IN TRUST, as herein
provided. The Trustee shall rot be responsible nor shall it
undertake any responsibility for the amount of, or adequacy of
the Fund, nor any duty to collect from the Grantor, any
payments necessary to discharge any liabilities of the Grantor
established by the NRC nor have any implied duties with respect
to any of the foregoing. The Trustee shall have no liability
hereunder other than acts caused by its gross negligence or
willful misconduct.

Section 5. Acceptance of Trust. The Trustee accepts

the trusts created hereby and declares that it will hold all
estate, right, title and interest in and to the Fund upon the
trusts set forth herein, but only on the terms of this
Agreement, and agrees to receive and disburse all moneys and
investments constituting any part of the Fund in accordance
with this Agreement. No implied duties or obligations shall be
read into this Agreement against the Trustee.

Section 6. Ownership of Funds; Beneficial Interests.

The Fund is being created by Grantor, and the beneficial
interest in the Fund shall be in the NRC.
Title to any and all investments or property held in

the Fund shall be held by the Trustee in its name as owner of

record. At all times, the Trustee shall be entitled to




"exercise in its discretion any and all voting, consensual and
other rights and powers accruing to the owner of the
investments or any part thereof. Without limiting the
generality of the foregoing, the Trustee shall have the right,
in its name, to settle, compromise, prosecute or defend any
action, claim or proceeding with respect to any of the
investments and to sell, assign, endorse, pledge, transfer and
make any agreement respecting, or otherwise deal with, the

same; provided, however, that nothing herein contained shall be

construed as requiring or obligating the Trustee to make any
inquiry as to the niture or sufficiency of any payment received
by it or as to the authenticity of any certificate or notice
received by it, to present or file any claim or notice, or
except as required by Section 7, to take any action with
respect to any of the investments.

Section 7. Payment for Required Activities Specified

in the Plan. The Trustee shall make payments from the Fund to

the Grantor on any day on which the Trustee is open for
business upon presentation to the Trustee of the following:
a. A certificate duly executed by the Clerk of the
Grantor attesting to the occurrence of the
eventx, and in the form set forth in the attached
Speciren Certificate, and
b. A certificate attesting to the following

conditions:



(1) that decommissioning is proceeding pursuant
to an NRC-approved plan;

(2) that the funds withdrawn will be expended
for activities undertaken pursuant to that
Plan, @2nd

(3) that the NRC has been given 30 days' prior
notice of the Grantor's intent to withdraw
funds from the Fund.

The CGrantor's certificate presented pursuant to this
Section shall not request a withdrawal from the Fund which
exceeds 5% of the outstanding balance of the Fund or $10,000,
whichever is greater, unless NRC approval is attached. The
Trustee may accept and rely upon the Grantor's certificate as
proof that these conditions are satisfied, and the Trustee
shall be fully protected and held harmless in relying upon any
such certificate.

In the event of the Grantor's default or inability to
direct decommissioning activities as determined by NRC, the
Trustee shall make payments from the Fund as the NRC shall
direct, in writing, to provide for the payment of the costs of
required activities covered by the Agreement. The Trustee
shall reimburse the Grantor or other persons as specified by
the NRC, or State agency, from the Fund for expenditures for
required activities in such amounts as the NRC, or State
agency, shall direct in writing. In addition, the Trustee

shall refund to the Grantor such amounts as the NRC specifies



"in writing. Upon refund, such funds shall no longer constitute

part of the Fund as defined herein. The Trustee may rely upon
any such written notice or direction received by it from the
NRC and shall be fully protected and held harmless in relying
upon any such notice or direction.

Section 8. Trust Management. The Trustee shall

invest and reinvest the principal and income of the Fund and
keep the fund invested as a single fund, without distinction
between principal and income, in accordance with general
investment policies and guidelines which the Grantor may
communicate in writing to the Trustee from time to time,
subject, however, to the provisions of this Section.

Any amounts held by the Trustee in the Fund shall be
invested and reinvested by it from time to time, but only in
Investment Securities. The Grantor or an investment advisor
appointed by it shall direct such investments and reinvestments
by written direction which shall certify that the directed
investment or reinvestment qualifies as an Investment Security
and is within any applicable limitation mandated by the NRC.
The Trustee may rely upon such direction and certification
unless it is evident that the directed investment does not
satisfy the conditions of this Section 8.

Section 9. Commingling. The Trustee is expressly

authorized in its discretion to transfer from time to time any
or all of the assets of the Fund to any common, commingled, or

collective trust fund created by the Trustee in which the Fund

8
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" is eligible to participate, subject to all of the provisions
thereof, to be commingled with the assets of other trusts
participating therein.

Section 10. Express Powers of Trustee. Without in

any way limiting the powers and discretion conferred upon the
Trustee by the other provisions of this Agreement or by law,
the Trustee is expressly authorized and empowered:

(a) To sell, exchange, convey, transfer, or otherwise
dispose of any property held by it, by public or
private sale, as necessary for prudent management
of the Fund;

(b) To make, execute, acknowledge, and deliver any
and all documents of transfer and conveyance and
any and all other iustruments that may be
necessary or appropriate to carry out the powers
herein granted;

(c) To register any securities held in the Fund in
its own name, or in the name of a nominee, and to
hold any security in bearer form or in book
entry, or to combine certificates representing
such securities with certificates of the same
issue held by the Trustee in other fiduciary
capacities, to reinvest interest payments and
funds from matured and redeemed instruments, to
file proper forms concerning securities held in

the Fund in a timely fashion with appropriate



(d)

(e)

3

government agencies, or to deposit or arrange for
the deposit of such securities in a qualified

central depository even though, when so

deposited, such securities may be merged and held

in bulk in the name of the nominee or such
depository with other securities deposited
therein by another person, or to deposit or
arrange for the deposit of any securities issued
by the U.S. Government, or any agency or
instrumentality thereof, with a Federal Reserve
bank, but the books and records of the Trustee
shall at all times show that all such securities
are part of the Fund;

To deposit any cash in the Fund in
interest-bearing accounts maintained or savings
certificates issued by the Trustee, in its
separate corporate capacity, or in any - >ther
banking institution affiliated with the Tiustee,
to the extent insured by an agency of the Federal
government; and

To compromise or otherwise adjust all claims in

favor of or against the Fund.

The Trustee shall be fully protected and held harmless

from its actions under this Section other than losses or

liabilities arising from its own gross negligence or willful

misconduct.
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Section 11. Taxes and Expenses. The Grantor shall,

with the cooperation of Trustee, prepare any tax returns and
other reports for or with respect to the Fund as may be
required from time to time by Applicable Law.

All taxes of any kind that may be assessed or levied
against or in respect of the Fund and all brokerage commissions
incurred by the Fund shall be paid from the Fund. All other
expenses incurred by the Trustee in connection with the
administration of this Trust, including fees for legal services
rendered to the Trustee, the compensation of the Trustee to the
extent not paid directly by the Grantor, and all other proper
charges and disbursements of the Trustee shall be paid from the
Fund, and the Trustee is authorized to make such withdrawals
from the Fund for such purposes. To the extent the investments
in the Fund are not sufficient for any such purposes the
Grantor shall be obligated to pay such costs and expenses
directly to the Trustee.

Section 12. Annual Valuation. After proceeds of the

letter of credit have been deposited in the Fund, the Trustee
shall annually, at least 30 days before the anniversary date of
such deposit, furnish to the Grantor and to the NRC at its
address as provided by Grantor, a statement stating the value
of the Trust. Any securities in the Fund shall be valued at
market value as of no more than 60 days before the anniversary
date of the establishment of the Fund. The failure of the

Grantor to object in writing to the Trustee within 90 days

11
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after the statement has been furnished to the Grantor and the
NRC, or State agency, shall constitute a conclusively binding
assent by the Grantor, barring the Grantor from asserting any
claim or liability against the Trustee with respect to the
matters disclosed in the statement. Notwithstanding the
foregoing the Trustee shall not have any liability from any
claims or losses resulting hereunder other than such
liabilities resulting from its own gross negligence or willful
misconduct.

Section 13. Advice of Counsel. The Trustee may from

time to tie consult with counsel with respect to any question
arising as to the construction of this Agreement or any action
to be taken hereunder. The Trustee shall be fully protected,
to the extent permitted by law, in acting on the advice of
counsel.

Section 14. Trustee Compensation. In addition to

payments and reimbursements to which the Trustee is entitled

under Section 11, the Trustee shall be entitled to reasonable
compensation for its services as agreed upon in writing with

the Grantor. (See Schedule C)

Section 15. Successor Trustee. Upon 30 days notice

to the NPC, the Trustee may resign; upon 30 days notice to NRC
and the Trustee, the Grantor may replace the Trustee; but such
resignation or replacement shall not be effective until the
Grantor has appointed a successor Trustee and this successor

accepts the appointment. The successor Trustee shall have the

12




same powers and duties as those conferred upon the Trustee
hereunder. Upon the successor Trustee's acceptance of the
appointment, the Trustee shall assign, transfer, and pay over
to the successor Trustee the funds and properties then
constituting the Fund. 1If for any reason the Grantor cannot or
does not act in the event of the resignation of the Trustee,
the Trustee may apply to a court of competent jurisdiction for
the appointment of a successor Trustee or for instructions.
The successor Trustee shall specify the date on which it
assumes administration of the trust in a writing sent to the
Grantor, the NRC or State agency, and the present Trustee by
certified mail 10 days before such change becomes effective.
Any expenses incurred by the Trustee as a result of any of the
acts contemplated by this Section shall be paid as provided in
Section 11.

Section 16. Instructions to the Trustee. All orders,

requests, and instructions by the Grantor to the Trustee shall
be in writing, signed by such persons as are signatories to
this agreement or such other designees as the Grantor may
designate in writing. The Trustee shall be fully protected in
acting without inquiry in accordance with the Grantor's orders,
requests, and instructions. If the NRC or State agency issues
orders, requests, or instructions te the Trustee these shall be
in writing, signed by the NRC, or State agency, or their
designees, and the Trustee shall act and shall be fully

protected and held harmless in acting in accordance with such
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' orders, requests, and instructions. The Trustee shall have the
right to assume, in the absence of written notice to the
contrary, that no event constituting a change or a termination
of NRC, or State agency, hereunder has occurred. The Trustee
shall have no duty to act in the absence of such orders,
requests, and the instruction from the Grantor and/or the NRC,
or State agency, except as provided for herein.

Section 17. Amendment of Agreement. This Agreement

may be amended by an instrument in writing executed by the
Grantor, the Trustee and the NRC, or State agency, or by the
Trustee and the NRC or State agency, if the Grantor ceases to
exist.

Section 18. Irrevocability and Termination. Subject

to the right of the parties to amend this Agreemert as provided
in Section 17, this trust shall be irrevocable and shall
continue until terminated at the written agreement of the
Grantor, the Trustee, and the NRC or State agency, or by the
Trustee and the NRC or State agency, if the Grantor ceases to
exist. Upon termination of the trust, all remaining trust
property, less final trust administration expenses, shall be
delivered to the Grantor or its successor.

Section 19. Immunity and Indemnification. The

Trustee shall not incur personal liability of any nature in
connection with any reasonable act or omission, made in good
faith, in the administration of this trust, or in carrying out

any directions by the Grantor, the NRC, or State agency, issued
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in accordance with this Agreement other than those liabilities
resulting from its own gross negligence or willful misconduct.
The Trustee shall be indemnified and saved harmless by the
Grantor or from the Fund, or both, from and against any
personal liability to which the Trustee may be subjected by
reason of any at or conduct in its official capacity, including
all expenses reasonably incurred in its defense in the event
the Grantor fails to provide such defense.

Section 20. This Agreement shall be administered,
construed, and enforced according to the laws of the
Commonwealth of Massachusetts,

Section 21. Interpretation and Severability. As used

in this Agreement, words in the singular include the plural and
words in the plural include the singular. The descriptive
headings for each section of this Agreement shall not affect
the interpretation or the legal efficacy of this Agreement. If
any part of this Agreement is invalid, it shall not affect the
remaining provisions which will remain valid and enforceable.

Section 22. Conditions. This Agreement shall become

effective when the Trustee shall have received an incumbency
certificate as to the names and specimen signatures of the
officers of the Grantor authorized to sig1 this Agreement and
any certificates, notices, directions, instsuctions and other
communication hereunder.

As soon as possible. the Grantor shall provide to
Trustee a ratification of the Grantor's Board of Directors
ratifying the execution, delivery and performance by the
Crantor of this Agreement.
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ATTEST:
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Corporate Trust Officer
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attested as of the date first written above.

BIOGEN ,}Nt

IN WITNESS WHEREOF the parties have caused this
Agreement to be executed by the respective officers duly

authorized and the incorporate seals to be hereunto affixed and

By: M/{) And ﬁ.

Tit1et v[) qu;(’i;l ¢

oy A, .8
By (- ~

Tit1€T CURK o, WATCOND,

JICE PRESIDEAT




SPECIMAN CERTIFICATE OF EVENTS

Shawmut Bank, N.A.
1 Federal Street
Boston, MA 02211

Attn: Trust Department
Gentlemen:
In accordance with the terms of the Standby Trust
Agreement with you dated as of July 20, 1990, I,

, Clerk of Biogen, Inc., hereby certify that
the following events have occurred:

1. Biogen, Inc. is required to commence the
decommissioning of its facilities located at
[insert location of facility] (hereinafter called
the decommissioning).

2. The plans and procedures for the commencement and
conduct of the decommissioning have been approved
by the United States Nuclear Regulatory Commission,
or its successor, on (copy of approval
attached).

3. The Board of Directors of Biogen, Inc. has adopted
the attached resolution authorizing the commencing
of the decommissioning.

Clerk of Biogen, Inc.




Schedule A

NRC LICENSES OF BIOGEN, INC.

20-19808-01
20-19808~02
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International DeD‘m

ShawmutBanfma — seETES
wiic Cable: SHAWMUT

PO Box 2178, Boston, MA DRI 2474, Tel £17.202-2000 SWLET ADDRESS NASH US 33

IRREVOCABLE STANDEY LETTER OF CREDILY JULY 246, 1990
F040785W FAGE 01

U.8. NUCLEAR REGULATORY COMMISSION
WASHINGTON, DC 2055%
REF: LICENSE # 20-49808-01, 02-19808-02

DEAR STR DR HADAM:

WE HERERY, ESTABLISH OUR IRREVOCABLE STANDBY LETTER OF CREDIT IN
YOUR FAVOR, AT THE REQUEST aND FOR THE ACCOUNT OF BIOGEN, 1INC.,
14 CAMBRIDGE CTR., CAMERIDGE, MA 02142, UP TO THE AGGRKGATE
AMOUNT OF TWENTY FIVE THOUSAND AND 00/400 U.S. DO
RUAAwung25,000.00 AVAILABLE UPON PRESENTATION

DESIGNEE OF
.‘
LLOWS:

FT 15 PAYARLE
Qi g DER AUTHORITY OF
5. NUCDERNE SPEGULARON SION (NRC), AN
N , ¥, PURSUANT TO THE
AMENDED AND THE
1974, "

(1) YOUR SIGHT DRAFT, BEARING REFERE
OF CREDIT WUMBER £040785W

AND

(2) YOUR SIGNED STATEME
“I CERTIFY THA'
PURSLAN

\:NERGY AC
KEGRGANT ZA

£ER OF CREDIT IS ISSMEH IN ACCORDANCE WITH REGULATIONS
NDER THE AUTHORITY OF THE U.S. NUCLEAR KEGULATORY
COMMISSTON (NKRC), AN AGENCY OF THE U.5. GOVERNMENT, FURSUANT TO
THE ATOMIC ENERGY ACT OF 1954, AS AMENDED, AND THE ENERGY
FEORGANIZATION ACT OF $974. THE NRC HAS FROMULGATED REGULATIONS
IN TITLE 10, CHAFTER { OF THE CODE OF FEDERAL REGULATIONS, PART
30, WHICH REQUIRE THAT A HOLDER OF, OR AN AFPLICANT FOR, A
LICENSE ISSUED UNDER 10 CFR FART 30, FROVIDE ASSURANCE THAY
FUNLS WILL BE AVAILABLE WHEN NEEDED FOR DECOMMISSTIONING,

THIS LETTER OF CREDIT IS5 EFFECTIVE AS OF JULY 26, 1990 AND
SHALL EXPIRE ON JULY 26, 1994, BUT SUCH EXPIRATION DATE SHALL BE
AUTOMATICALLY EXTENDED FOR A FERIOD OF ONE YEAR ON JULY 26, 1994
AND ON EACH SUCCESSIVE EXFIRATION DATE, UNLESS, AT LEAST 90 DAYS
BEFURE THE CURRENT EXPIKATION DATE, WE NOTIFY BOTH YOU &ND
BIOGEN, INC. EY RETURN RECEIFT THAT WE HAVE DECIDED NOT TO
EXTEND THIS LETTER OF CREDIT BEYOND THE CURKRENT EXPIRATION DATE.
I THE EVENT YOU ARE 50 NOTIFIED, ANY UNUSED PORTION OF THE
CREDIT SHALL BE AVAILABLE UFPON FRESENTATION OF YOUR SIGHT DRAFT
WITHIN 90 DAYS AFTER THE DATE OF RECEIFT OF NOTIFICATION BY BOTH
YOU AND EIUGEN, INC. AS SHOWN ON THE LATER OF THE SIGNED RETURNM

skuctions o e Al ichAl TS AND READING AS FOLLOWS

Fiasose compilete ang torward to bensficiary the atiachsd Quginal advice i .
without OUIING your contirmation CONTINUED




72741 (AAT)

-~ international Depagiint
¥ Shawmut Bankes A e e b
o R el b Cable SHAWMUT
. PO Box 2176, Boston MAD2244: 2176 Tel 617.292.2000 SWIFT ADDRESS NASH US 33
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ITEREVOUARLE STanbRY LETTER OF CREDILY JULY 26, 1990
F040785U FAGE O

U.8. NUCLEAR REGULATORY COMMISSION
WASHINGTON, DC 20555
REF : LICENSE & 20-19808-041i, 02-i9808-02

"WE CERTIFY THAT THE LICENSEE HAS FALILED 70 REPLaACE THIS
LETTER OF CREDIT WITH OTHER COLLATERAL ACCEFTAELE
T0 THE UGEFARTMENT WITHIN 30 DAYS OF THE BANK'S
NOTICE TO TERMINATE THE LETTER OF CREDIT."

WHEMEVER THIS LETTER OF CREDIT IS DRAUWN ON,

COMPLIANCE WITH THE TERMS OF THIS CREDRIT, WE ¢ HONOR
SUCH DRAFT UFON FRESENTATION TO US, AND WE~XF 'HE
AMOUNT OF THE DRAFT DIRECTLY INTD THE I10GEN,

TG, IN ACCORDANCE WITH YOUR INSTR

WE WILL ENDEAVOR TO GIVE PR
DEFARTHMENT OF & NOTICE REESS
INSOLVERCY OR BANKRUFTE
OF REGULATORY REQUTREME
REVOCATION OF THE EA

E LICENSEE AND THE
"ILED ALLEGING THE
ALLEGING ANY VIOLATIONS
JULT IN SUSFENSION OR
E TO DO BUSINESS.

NELUNDER MUS KB WN UNDER SHAWMUT BANK,
v 1990 V.

D.C. PENNYRAKER ASSISTANT VICE FRESIDENT JULY 26, 1990

THIS CREDIT IS SUBJECTY TO THE UNIFORM CUSTOMS AND FPRACTICE FOR
DOCUMENTARY CREDITS (4983 REVISION) INTERNATIONAL CHAMEER OF
COMMERCE , PUBLICATION NO 400,

INSTRUCTIONS 10 THE ADVISING BANK

PigGse complete ond loewarrd 16 beneliciary the altached onginal odvice
withou! aaging your contirrmation

ALVISING BANK S COFY
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To be agreed
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- UNITED STATES 10
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 205556

DEC 12 1860
|
T BIOGEN
ATTN: Susan B. Lee, RSO
Fourteen Cambridge Center
| Cambridge, MA 02142
E REFUND OF APPLICATION FEE
1. BACKGROUND:
; Check Received August 2, 1990
i Application Dated July 27, 1990
Check Number 016408
Check Amount $500
2.  REFUND
Amount £500

This refund is now being processed and will be sent as soon as
possible.

3. REASON FOR REFUND:

Fee for application dated July 27, 1990, for License No. 20-19808-01,
is peing refunded in accordance with Information Notice 90-38,
Supplement #1.

NOTE: ENCLOSED (S A COPY OF THE MAY 23, 1990 FEDERAL REGISTER NOTICE
CONTAINING THE COMMISSION'S REVISED FEE REGUCATIONS WHICH WENT
INTO EFFECT JULY 2, 1990. [IF YOU HAVE ANY QUESTIONS CONCERNING
THE FEES TO BE SUBMITTED WITH FUTURE APPLICATIONS, PLEASE CONTACT
US AT 301-492-4650.

A el® il R Y T
Maurice Messier ' [V 777
License Fee and Debt Collection Branch
Division of Accounting and Finance
Dffice of the Controller
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Enclosure: May 23, 1990
Federal Register notice







