
^

3--.g .

jt:? |[ &' '$'
~ " y M M

, APR 2 91994o 9
ts

\pLicense No.: -20-19808-01
\Docket No.: 30-19268 1 c

Control No.: 113030 D
. Biogen Research Corparation1'
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 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 Trust7

Agreement to establish financial' assurance for NRC License No. 20-19808-01.
We have. reviewed your submittals 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: ading 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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M. Shanbaky, RI
D. Everhart, RI

.

I

y i

DRSS:R, ! . DRI:RI
Everhd Shanbaky .

Y) I

4/ %I 94 4/2.g/94 |/
1

|
|

OFFICIAL RECORD COPY - C:\ DOC \DECOMM\ BIOGEN. APP - 04/21/94 I



, . . . .

.

,, ,.

N9 ,. /93v 9
FOURTEEN CAMBRIDGE CENTER, CAMBRIDGE, MA 02142 617 252-9200 . FAX 617 252-9617

3GSEN
.- . ;

,

.. ,

h

April 8,1994

Via Airborne

Mr. David Everhart
Research & Development and Decommissioning Section
Division of Radiation Safety and Safeguards
Mail Control No. I13030
United States Nuclear Regulatory Commission
Region 1
475 Allendale Road
King of Prussia, PA 19406-1415

Re: Biocen int - Decommissioning Funding Plan: License No. 20-19808-01

Dear Mr. Everhart:

In connection with the above7 referenced license, as you requested, I
enclose for your files an original of the Standby Letter of Credit Amendment and
Amendment No. I to Trust Agreement.

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

Sincerely,

()m u 'P^La.w (1rt0
Anne Marie Cook
Assistant General Counsel

.
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?TANDBY LET1ER OF CREDIT AMENDMENT JAhuARY 10, 1994

SO40705W 010 PAGE 01

ADVISED BY MAIL. DIRECT
U.S. NUCLEAR REGULATORY CDHMISSION
WASHINGTON, DC. 205S5

t.

REF LICENSE ? 20-19009-0t, C- 19 0 00 - 0 ?

OEN TL EMEN -

THE AbOVE NENTIONED LETTER OF CREDIT, ISSUED BY ORDER AND FOli
ACCOUNT OF DIOGEt), INC. IS AMENDED AS FOLLOWS-

CREDIT AMOUNT INCREASED BY FIFT/ THOUSAND At4D ND/100 DOLLARS -

UN]TED .'TATES CURRENCY (USD 50.000.00)
A TO A NEW AVAILABLE AMOUNT OF SEVEN1Y-FLUE THOUSAND AC 10/100

DOLLARS UH11ED STATE.1 CURRENCY (USD '75,000.00)

DELETE.
\ "UE WILL Er1DEAVOR TO GIVE PROMPT NOTICE Tr ilE ~t " . ,O THE

G~r$L_L~.tNGTHE\ DEPARTME NT OF A NO TICE RECE]UED DR AC~ % 1 L

h '4Y VIOLATIONSTWSULVENCY OR DANKRUPTCY OF fHE Bt :.J ' AL L i3s

UF REDULATORY REQUIREMENTS WHI '; ,hL h 'S tl 4 .N SUSPENSION OR
REVOCATION OF THE BANN'c CHARiE iR t. C L tT TO DO BUSINESS."

]NSERT AND SUDSTITUTE
"Tl!E DANK SHALL git'n ta it!" ' i ,O 'mE TO THE APPLICANT AND THE

4 CT O FILED ALLEGING (1) THENRC OF ANY N011CE R C- T -

[NSOLVENCY r' D ANb H. 4 ". .i 1Hr L i rCIAL INSTITUT10t1 OR 12) ANY
V IOL A1 T fW S M REOUL7 7F <E0l i r t9 i .' THAT COULD RESULT IN
SUSPEN' Int O. 9EVOCe'~0N JF 7tf P )NE ' CHARTER OR LICENSE TO DD,

T "' L' ION i.50 SHALL OIVE IMMEDIATEDU" N ;" Th ~ ' INANC ;ic,' y.y
,

. t U 'l , BECOMES UNABLE TO FULF ILLNLTi E ,y r, p .., p g , :

f T .. 7BLI Af ON UNDER T i E 11,E* UF CREDIT."

TilIS AnEt1DMENT IX 10 BE CONSIDERED AS PART OF THE ABOVE.MENilONED
LETTER DF CREDIl

+*x ALL OTHEE TERMS AND CONDITIONS REMAIti UNCHANGED *n

UERY 'T RUL Y YOURS

AU THOR! ZE D i1GtMTURE

LNS_TRUCTiONS TO THE ADVISING BANK

Please t,omplem and forward to benehc;ary the attached origer.al advice
without addrng your Corif'rmation.

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

- - _ -
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AMENDMENT NO.1 TO TRUST AGREEMENT

THIS AMENDMENT NO.1 TO TRUST AGREEMENT is entered into as of this lith 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 Acreement.

The Trust Agreement is hereby amended as follows:

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

(b) 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."

(c) Section IQ. The last sentence of Section 10 of the Trust Agreement is deleted in its
entirety.

(d) S.getion 12. The last sentence of Section 12 of the Trust Agreement is deleted in its
entirety.

(e) Section 15. Section 15 of the Trust Agreement is amen 6ed by changing the number
30 to the number 90 in the two places in which the number appears in the Section.

(f) 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

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

(i) 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 intemst thereon.

The Trustee shall not incur personal liability of any nature in connection with
any act in the administration of this trust 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. Schedule B to the Trust Agreement is replaced in its entirety with a
revised Schedule B in the form attached as Exhibit B. hereto.

1

(i) Smcimen Certificate of Events The Specimen Certificate of Events attached to the |
Tr"st Agreement is amended by attaching thereto specimen resolutions in the form ]
attached as Exhibit C hereto.

2. Effective Date of Trust Acmement.

The parties acknowledge that the Trust Agreement >ccame effective on July 20,1990 and
mmains in full force and effect on the date hereof.

2

i



, . -

&. &.
'

-

, . -.

IN WITNESS WHEREOF, the parties have executed this Agreement as of this lith day of
January 1994.

GRANTOR: TRUSTEE:
\

Ehl, INC/f- SHAWMUT N.A.BI

By: i / [f / By: /Tll

Title: e r ISP * ' f - I~ c J I' s d. Title: ASSET VICEP ESIDENT

cm4.cnvirenttrmtamd.nrt

3

__ . _ _ _ _ _ _ _



.

.' & &
, . - w w.

ACKNOWLEDGEMENT

Commonwealth of Massachusetts

County of: D %AMr3e/

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

afggspid, peponally appeared Yhdm \ 3 Abu <, and he did depose that he is the
c.-n , ~ya dm. se s , of Biogen, Inc., which executed 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 affixed
by order of such company; and that he signed his name thereto by like order.

/kgnc to ut/ >| ,/197,-,, ,, A /
[' Signature of notary publi'c'] / [.

'

I

My Commisbn Expb
My Commission Expires 4-25-97

'

[Date]

l
.
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ACKNOWLEDGEMENT

Commonwealth of Massachusetts

County of: SLFFOLK

On this Bli day of January,1994, before me, a notary public in and for the county and State
aforesaid, personally appearedCRARES E DOOEFYand he did depose that he is the

ASSISTANTvicF pnpstnnrr', 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.

i iWm .

dig ature of notary (lic]

My Commission Expires Ot -NM
[Date]

J
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Exhibit A

SCHEDULE A

NRC Licenses of Biocen. Inc.

Estimated
Perrentage of

Location License Number Total Cost

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%

i
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STANDBY LETTER OF CREDIT AMENDHENT JANUARY 10, 1994
SO40785W 010 PAGE Oi>

,

. , .
Y ^ .' ADVI, SED BY HAIL DIRECTt 9c ,e

U.S. NUCLEAR REOULATORY COMMISSION
WASHINGTON, D.C. 20555 mi;

REF: LICENSE 4 20-19800-01, 02-19808-02
|" | '

' '

OENTLEMEN:
h
I THE ADOVE HENTIONED LETTER OF CREDIT, ISSUED BY ORDER AND FOR.

ACCOUNT OF BIOOEN, INC, IS AMENDED AS FOLLOWS: -

2 CREDIT AHOUNT INCREASED DY: FIFTY THOUSAND AND N0/iOO DOLLARS !J
UNITED STATES CURRENCY (USD 50,000.00) {
TO A NEW AVAILABLE AHOUNT OF: SEVENTY-FIVE THOUSAND AND 0/100 J

'DOLLARS UNITED STATES CURRENCY (USD 75,000.00) '' .
.

is

f DELETE:
o "WE WILL ENDEAVOR TO OIVE PROMPT NOTICE TO E ' 'N . THE 1

'
-

| 's DEPARTHENT OF A NOTICE RECEIVED OR ACT NF E 'g. E l THE
| j INSOLVENCY OR DANFRUPTCY OF THE DANV 1 %L - 1 a Y VIOLATIONS

g 0F REGULATORY REQUIREMENTS WHIC 4L. 'TL - 00SPENSION OR ,
.

REVOCATION OF THE DANK'S CHART.P .E l O 00 BUSINESS."" a-

- INSERT AND SUBSTITUTE:
! "THE BANK SHALL OIVE 1 ) T r0~ TO THE APPLICANT AND THE'

F NRC OF ANY NOTICE s'~ 1 '- h T106 TILED ALLEGINO (1) THE
f INSOLVENCY OR DANK 'O T 'Y Fe 4 4 'IAL INSTITUTION OR (2) ANY

R QU ' THAT COULD RESULT IN ]p VIOLATIONS J EOUL i
SUSPENS t 'EVOCA i JN CHARTER OR LICENSE TO DO

'

BUS S ?. H -INAN I . ON SO SHALL OIVE'IMMEDIATE.
NO - 1 1. JK, F J ' t % DECOMES UNABL.E TO FULFILL 1

'
,

A IT5 L % IIN UNDER F
^ CREDIT."-

l
,1 'THIS A1ENDHENT IS TO BE CONSIDERED AS PART 0F THE ABOVE HENTIONED

'LETTER OF CREDIT. I
"

%

d *n ALL OTHER TERHS AND CONDITIONS REHAIN UNCHANGED *** |
4
R

'

,

2 ; I

UERY TRULY YOURS,
=

i

!
AUTHORIZED SIGNATURE

p t i
,

I

'

1
1

~).

1
-

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

_ _ _ _ _ - - _ _ - _ _ _ - - _ - _ _ _ - - - - - _ - - _ _ - -- - - - . - - - - - - - - _ -J
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IRREVOCABLETSTANDBY LETTER'0F. CREDIT M" . JULY 26, 1990
. . , . -

. ,; _ , - .= ; - .
-.

'
'

SO40705W PAGE.Oi
&:

~

: ~
.

U.S. NUCLEAR" REGULATORY C0MMISSION -

WASHINGTON, i)C 20555
REF: LICENSE C 20-19808-01, 02-19000-02

;, - ~ . .

" DEAR SIR OR HADAM: ' - ~

.-
.

,

WE HEREBY, ESTABLISH OUR IRREVOCADLE STANDBY LETTER OF CREDIT IN'

YOUR FAVOR, AT THE REQUEST AND FOR THE ACCOUNT OF BIOGEN, INC.,
14 CAMBRIDGE CTR., CAMBRIDGE, MA 02142, UP TO THE AG, GATE
AMOUNT OF TWENTY FIVE THOUSAND AND 00/100 U.S. DO A.? .e "

********$25,000.00 AVAILADLE UPON PRESENTATION 'i 'O YOUR.

DESIGNEE OF, 'g.

(i) YOUR SIGHT DRAFT, BEARING REFER 1h R
OF CREDIT NUMBER SO40785U

.

~

AND
(2) YOUR SIGNED STATEM '

E4 t. LLOWS:

"I CERTIFY THA V F TH 3 FT IS PAYABLE :

Q DER' AUTHORITY OFPURS NT TO G ,

%i SION? (NRC), "AN _' -
a

S. NUC s GU
t OF THE .S~ O t t ,J l SUANT g0;THE;V

A ENERGY'AC .~
AMENDED 1AND-THE- " -

. ,

t < 'EORGANIZA 1974."

THIS L R OF CREDIT IS ISS4E IN ACCORDANCE WITH REGULATIONS
ISSUED NDER THE AUTHORITY OF 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. THE NRC HAS PROMULGATED REGULATIONS
IN TITLE 10, CHAPTER i 0F THE CODE OF FEDERAL REGULATIONS, PART
30, WHICH REQUIRE THAT A HOLDER OF, OR AN APPLICANT FOR, A.
LICENSE ISSUED UNDER i.0 CFR PART 30, PROVIDE ASSURANCE THAT
FUNDS WILL BE?AVAILABLE WHEN NEEDED FOR DECOMMISSIONING.

. ygn - -f ..
a : -

,

THIS LETTERf0FLCREDIT IS EFFECTIVE AS OF JULY 26,11990 A'ND:
SHALL EXPIRE (ON JULY 26,fi9.91, BUT SUCH EXPIRATION ~DATE'SHALL' BEL
AUTOMATICALLY, EXTENDED FOR:A' PERIOD OF..ONE YEAR ON JULY'26,v1991-
AND ON EACH : SUCCESSIVE EXPIRATION DATE,' UNLESS, ' AT LEAST 90" DAYS.::-

], BEFORE.THE. CURRENT EXPIRATION DATE, WE NOTIFY BOTH YOU AND
:: BIOGEN, INC.4BY RETURN RECEIPT THAT WE HAVE DECIDED NOT..TO'

'n EXTEND THIS; LETTER OF CREDIT' BEYOND .THE CURRENT EXPIRATION DATE.
~

IN THE EVENTEYOU.ARE~S0 NOTIFIED, ANY UNUSED PORTION OFiTHEe
CREDIT SHALLSBE AVAIL BLE UPON PRESENTATION OF YOUR SIGHT' DRAFT
WITHIN 90 DAYS AFTER THE DATE OF RECEIPT OF NOTIFICATION BY BOTH
YOU AND BIOGEN, INC. AS SHOWN ON THE LATER OF THE SIGNED RETURN

insmuenowsiotm A8/5foQfjTS AND READING AS FOLLOWS:
.

neos. conweso ond erwo<d e tenenciory the onoched onoinol o* ice CONTINUEDwithout odding yourconfirmotion
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"-af a Coble:SHAWMUT " : . 1'

e
PO Boa 2176.8oston MA022tt 2t?6.lel 617 292 2000 S.WJ.F.T. ADDRESS: NASH U$ 33

IRREVOCABLE STANDDY LETTER OF CREDIT JULY 26, 1990
,

SO40705U PADE 02

U.S. NUCLEAR REGULATORY COMMISSION -

WASHINGTON, DC 20555
REF: LICENSE C 20-19808-01, 02-19008-02

,

.

.

"WE CERTIFY THAT THE LICENSEE HAS FAILED TO REPLACE THIS
LETTER OF CREDIT WITH OTHER COLLATERAL ACCEPTABLE
TO THE DEPARTMENT WITHIN 30 DAYS OF THE BANK'S
NOTICE TO TERMINATE THE LETTER OF CREDIT. "

WHENEVER THIS LETTER.OF CREDIT IS DRAWN ON, UNDEFs Ar 1

COMPLIANCE WITH THE TERHS OF THIS CREDIT, WE M UY NOR
SUCH DRAFT UPON PRESENTATION TO US, AND W H LM V 'HE
AMOUNT 0F THE DRAFT DIRECTLY INTO THE i% Fg O- IOGEN,
INC. IN ACCORDANCE WITH YOUR INSTR .D

~

WE WILL ENDEAVOR TO GIVE P I E LICENSEE AND THE'

DEPARTMENT OF A NOTICE R 'l i ILED ALLEGING THE
INSOLVENCY OR BANKRUP 4 ALLEGING ANV VIOLATIONS
OF REGULATORY REQUI :
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Exhibit C

SPECIMEN CERTIFICATE OF RESOLUTION

I, do hereby certify that I am Secretary of Biogen,,

Inc., a Massachusetts corporation, and that the mrolution listed below was duly adopted at a meeting
of this Corporation's Board of Directors on . 19 .

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

As a part of the Nuclear Regulatory Commission (NRC) radioxtive uaterials license
regulations, Biogen has submitted a decommissioning funding plan as specified in Part
30.35 " Financial Assurance and Recordkeeping for Decommissioning," Title 10 of the
Code of Federal Regulations (CFR). In preparing a decommissioning funding plan, a site-
specific decommissioning cost estimate must be prepared. Biogen must assure that
financial resources am in place to decommission its licensed operations, and also provide
for the estimated costs of handling, transport, and ultimate disposal of material
contaminated with radioactivity.

This report provides a best estimate of the cost of decommissioning Biogen facilities
based on currently available waste disposal facilities and costs, and hTC guidance
documents (as referenced).

Structure of this report

Sections 1 through 5 of this report correspond to the five separate tasks involv:d in
preparing the decommissioning cost estimate. A summary of the decommissioning cost
estimate is presented in Section 6 and references are includ' d in Section 7. Briefe,

descriptions of the contents of the report are as follows:

Section 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 planning and preparation before the decommissioning of a facility or a

[ site can begin. Planning and preparation includes activities to ensure that the
decommissioning effort is performed in a safe and cost-effective manner in accordance"

with all applicable federal, state and local regulations.
r

,

! Section 2: Estimate of Decontamination and Dismantling Costs i-

Decontammation and dismantling cost estimates for Biogen facilities where
radionuclides are used in an unsealed form are projected for decommissioning,

activities. Since Biogen is involved in low-level radionuclide studies and uses proper
'

contamination control techniques, it is expected that all facility components will be J

decontaminated to unrestricted release levels (with the exception of sink traps and
1

drains which will require dismantling). In fact, according to the NRC,1 1

decontamination of facility components is typically the best alternative for
decommissioning radionuclide laboratory facilities. It should also be noted that
Biogen 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 facilities would not be necessary. The components
investigated included laboratory benches, fume hoods, floors, walls, sinks and
refrigerators. 'Ihis estimate also includes an additional allowance of dmms for

I NUREG/CR-1754, Addendum 1, " Technology, Safety and Costs of Decommissioning Reference
Non-Fuel-Cycle Nuclear Facilities, a Compendium of Current Information " p. iii, October 1989.

1

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

Section 3: Estimate of Packaging, Shipping, and Disposal Costs.

.E. Projecting the types and quantities of radioactive wastes generated during:

W decommissioning is necessary in estimating the costs of packaging, shipping and
disposal. Waste generated during the decomm ssioning of Biogen facilities isi

expected to contain very low-level radioactive contamination. Examples of types of
.I 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

I' for packaging, shipping and disposal. To minimize waste disposal costs, Biogen will
continue to practice NRC approved sewer disposal ofliquid wastes generated in
accordance with regulatory requirements.2 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.

g Shallow-land burial in Barnwell, South Carolina low-level waste burial site is the

.E 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 federal regulations. Packaging, shipping, and disposal cost

'I 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 i;I 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.

Section 5: Estimate Final Radiation Survey Cost-

An NRC radioactive materials license can not be terminated and the premises released

I for unrestricted use until a licensee performs a radiological survey to verify that levels
of radiological 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 that any residual radioactive

i contamination is below such unrestricted release limits.

Section 6: Summary and Conclusions of Decommissioning Cost-

I 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).

l

I l

I 210 CFR 20.303 " Disposal by release into sanitary sewerage systems." !
3 NRC Regulatory Guide 8.23. op cit, p. 8.23-9. |

2 )
j
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Section 7: References-

All references used and referred to in this decommissioning cost estimate are presented|

1- in this section.

W
| Regulatory Background

-

In 1988, the NRC established technical and financial regulations for decommissioning
| licensed radiological facilities. The purpose of these new regulations was to ensure

payment for the safe and timely decommissioning of all facihties after licensed 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, timing, funding methods, and environmental reviews.

According to the NRC,4 here are thousands oflicensed non-fuel-cycle facilities in thet
| United States that handle radioactive material. Operations at these facilities range from

occasional use of short lived radionuclides by a physician to those with large-scaleI processing of radioactive materials. Because of the diversity in type and size of facilities
licensed to handle radioactive materials, the level of effort required to decommission them
varies greatly. Necessary actions can range from simple, relatively inexpensive
administrative procedures to extensive decontamination and/or dismantling activities.

I Biogen is a company possessing a specific NRC radioactive materials license under 10'

g CFR 30. Currently, Biogen has approximately sixteen low-level radioactive material use
3 laboratories and low-level radioactive waste storage areas spread among the following

four facilities in Massachusetts that are licensed to use radioactive materials: 14 Cambridge|-
'

Center,215 Bent Street (a.k.a.,190 Fifth Street),241 Binney Street, and 345 Vassar
Street. As required under the 1988 regulations, Biogen must address the
decommissioning planning needs of these facilities.,

I

I A primary goal of decommissioning is to terminate the radioactive material license and
release the facility for unrestricted use. Once released for unrestricted use, access to the

L facilities and sites will no longer be limited or controlled by the licensee.5 Currently
accepted NRC residual radioactivity levels for uncontrolled release will be used.6

In addition to formal regulations fer the decommissioning oflicensed facilities, regulatory
guidance documents were prepared by the NRC to aid licensees in preparing for and
conducting decommissioning activities. In particular, NUREG/CR-1754 and NUREG/CR-
1754, Addendum 1, contain detailed information regarding decommissioning alternatives, |

financing and methods, and time and cost estimates for decommissioning of facility

4 NUREG/CR-1754, ' Technology, Safety and Costs of Decommissioning Reference Non-Fuel-
Cycle Nuclear Facilities," p.1-1, February 1981.

s 10 CFR 20.3(a)(17), " Unrestricted Area"

6 NRC Regulatory Guide 8.23, op cit, p. 8.23-9.

3
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components.7.8 NUREG/CR-5849 provides additional guidance on radiological

| surveys.9

All regulations related to the packaging, shipping and disposal oflow-level radioactive
wastes apply to wastes generated during decommissioning. In 1966, the U.S.i

l 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 Transportanon of Radioactive
Material," which compliment and incorporate by reference the DOT regulations.

| In 10 CFR Pan 61," Licensing Requirements for Land Disposal of Radioactive Waste,"

I the NRC also has regulatory responsibility for land disposal of radioactive waste.
Included in this part are the procedures, criteria, and terms and conditions upon which the

| Commission issues licenses for the disposal of radioactive wastes containing byproduct,
source and special nuclear material received from other persons. Low-level radioactive'

wastes generated at Biogen facilities are currently shipped to Barnwell, South Carolina.
!

I

I
L

l

L

H
|

|

L |

|

7 NUREG/CR-1754, op cit. !
8 NUREG/CR 1754, Addendum 1, op cit. !
9 NUREG/CR-5849, op cit. I

i
4 i
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1.0 Estimat3 cf Tm3 R: quired for Planning End PMrrati:n cf the

..

Decommissioning Plan

Planning and preparation of the decommissioning plan involves six tasks: preparation of
documentation for regulatory agencies, submittal 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
Table in NRC Regulatory Guide 3.66,1 he time required to complete each of these sixt
tasks was estimated.

1.1 Preparation of Documentation for Regulatory Agencies

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 different topics. The regulatory documentation required for
decommissioning of Biogen facilities is described in this section. The number of work
days needed for th. ,.cparation of this documentation for regulatog agencies was
estimated to be five days, allowing for one RSO/ supervisor for two days, or.e health
physicist for two days, and one secretary for one day.

! License Termination and Facility Release - Should Biogen ever decide to.

"
terminate their NRC radioactive materials license and begin facility release activities
(decommissioning),10 CFR 30.36, " Expiration and Termination of Licenses,"

F requires, in part, thtt Biogen "promptly notify the NRC in writing" of their intention
and to submit a completed Form NRC-314. This form is included as an attachment to
NRC Regulaton Guide 3.65.2

Environmental Impact Statements - In the provisions of 10 CFR 51.

" Environmental Protection Regulations for Domestic Licensing and Related
,

Regulatory Functions," the decommissioning of some licensee facilities may require i

the preparation of an environmental impact statement by the NRC. The need to
prepare an environmental impact statement is determined by the NRC on a case-by-
case basis.

Occupational Radiation Standards - As part of 10 CFR 20, " Standards forL .

Protection Against Radiation," sections 20.101 " Radiation Dose Sundards for ;

Individuals in Restricted Areas," and 20.103 " Exposures of Individuals to !-

Concentrations of Radioactive Materials in Air in Restricted Areas," give theu.
maximum pemiissible limits for occupational radiation exposure. From our
knowledge of Biogen's inventory and operations,it is improbable that these annual~
occupational dose limits would be exceeded during decommissioning operations.

Public and Environmental Radiation Standards - Also included as part of.

e

L

1 NRC Regulatory Guide 3.66 " Standard Forma 6 and Content of Financial Assurance Mechanisms
Required for Decommissioning under 10 CFR Parts 30,40,70, and 72," Appendix F, June 1990.

2 NRC Regulatory Guide 3.65 " Standard Format and Content of Decommissioning Plans for
Licensees Under 10 CFR Parts 30,40, and 70," Appendix 1, August 1989.

5
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10 CFR 20 are the maximum public exposure lindts for extemal exposure, specified in
section 20.105 " Permissible Levels of Radiation in Unrestricted Areas," and for
intemal exposure pathways, specified in section 20.106 " Radioactivity in Eftluents to.m

- g Unrestricted Areas." From our knowledge of Biogen's facilities, inventory and
operations, it is ourjudgement 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
decornmissiomng (other than liquids discharged via sewer) must be transported
according to the following regulations: 10 CFR 71, " Packaging and Transportation of 1

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 safety 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 materials4

license, they must terminate their use of byproduct material and begin decommissioningI activities. The submittal and NRC approval of a decommissioning plan to the NRC is<

required before any decomndssioning activities can begin. Based on the current number
of Biogen radioactive material user laboratories, submittal of the decommissioning plan is

| estimated to require six days, allowing for one RSO/ supervisor for three days, one health
1

a 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

I~ 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

I work plans must be very detailed, this is a time 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.

I
1.4 Procuring Special Equipment

| Special equipment for decommissioning 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
mstrumentation should be revised prior to decommissioning activities to enable the

8
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procurement of any additional equipment needed. Examples of special equipment used in
the decommissiomng of a facility are: steam cleaners, wet / dry vacuums, powered floor
scrubbers, oxyacetylene torches, pipe cutters, reciprocating saws, and scabblers. BlogenI currently has sufficient numbers of some special equipment list. For informational
purposes, the current cost of all equipment is included. This task was estimated to require
.>ne day, allowing for one RSO/ supervisor for one-half day and one secretary for one-half

| day.

1.5 Staff Training

All staffinvolved 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

I 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 secretarial 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 Radiological Condition of the Facility

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

I method of decommissioning; projecting man-rem exposures for workers; assessing the
need for decontamination as opposed to dismantling; determinir.g 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 purpo,ses. This
task was estimated to require eight man-days, which included one RSO/ supervisor for

.I 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
preparation of 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.

I
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Regulatory Guide 3.664 as examples of typical positions 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 activities,
administrative overhead may be charged to the program.

| Table 11: Work Days Needed for Planning and Preparation

RSO/ Health
IAE.k Synervisor Physicist Roeretary 12111

| Preparation of 2 2 1 5

1g Documentation for
g Regulatory Agenclose

Submittal of 3 2 1 6
,

I Decommlasloning
Plan to NRCb

Development of 5 2 1 8
Work Plans

Procuring of 0.5 0 0.5 1

Special Equipmente

Staff Training 2 2 0.5 4.5

Characterization of 5 2 1 8I Radiological Condition
of the Facility

Total Days 17.5 10 5 32.5

Time estimates were determined assuming that the following conditions apply:

a) All required regulations and forms are available to the RSO/ Supervisor and health
physicist at the start of this task.

b)There is no delay in the assurance of funds for decommissioning.
c) Procurement of special equipment includes only the selection, ordering, and

receiving the equipment; the time waiting for delivery is not chargeable to
decommissioning.

I
I 4

4 NRC Regulatory Guide 3.66, op cit.
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Table 12: Unit Cost for Workera

Basic Salary Overhead Worker Worker
Position (Qglia rs/Ye a r) Rate (%) Cont / Year fast / Day

RSO/ Supervisor $ 6 0,0 00.00 21 $72,6 0 0.00 $279.23

Health Physicist Consultant N/A N/A $ 1,20 0.00

[ Secretary $ 2 0,0 0 0.0 0 21 $3 0,2 5 0.00 $116.35
|

| Craf tsperson' $25,000.00 21 $ 3 6,30 0.0 0 $13 9.6 2

- Technician * $ 25,000.00 21 $33,880.00 $130.31

* These positions were not required for planning and preparation of the plan however,
tholt 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-
dme reqmred by each position to complete planning and preparation of theI

decommissioning plan (as listed in Table 1-1), the labor cost per position is obtained.

I Table 1-3 summarizes the labor costs for planning and preparation of the
decommissioning plan.

Table 13: Summary of Labor Cost for Planning and Preparation of the
Decommissioning Plan

Position Eorker Cost / Day Total # Man-Days Total Labor CostI
RSO/ Supervisor $270.23 17.5 $ 4,88 6.54

'

Health Physicist $ 1,200. 0 0 10.0 $ 12,0 00.0 0

Secretary $116.3 5 5.0 $581.73 -
i

.
Total 32.5 $17,4 68.2 7

1

1
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2.0 Estimita cf D:Icontaminitlen cnd Dismantling Ccsts

2.1 Projecting the Size and Quantity of Radioactive Facility Components
Potentially Requiring Decontamination and/or Dismantling

Dimensions of representative facility components, such as fume hoods and laboratory
benches, wen: provided by Biogen. These dimensions were assumed to be average

'

dimensions for each type of component to represent componer;ts in all laboratories and
areas.

The numbers of components in the laboratories and areas u ere provided by Biogen based
;e on current actual inventory of the equipment present in radi > active material laboratories.

E In rder to estimate the amount of surface area which could potentially require
decontamination and or dismantling, the following assumpnons were made:

Not all facility components in laboratories and areas where*

radioactive materials are handled will require decontamination
and/or dismantling. Biogen requires that surface areas designated forradioactive

I 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
contamination control technique. As such, alllaboratory components, with theI exception of sink drains and pipes, will be assumed to be decontaminated to
unrestricted release levels with no dismantling performed. In addition, those
labomtory components which are deemed to be contaminated with short-lived

E radionuclides may be stored for decay as a means of waste management. However,
E 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 material 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-level radioactive waste is stored and packages

I~ are received. Due to the fact that there is no repackaging of any materialin this
building, negligible contamination is expected. Following is a table in which these
percentages are outlined.

Percentage of Surface Area
Designated for Radioactive

Loestion Name Agten Material Handlina

BIO I 241 Binney Street 10%
BIO || 14 Cambridge Center 35%
BlO lli 345 Vassar Street 5%
Rec / Waste 215 Bent Street (a.k.a. 5%

190 Fifth Street)

$
10
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Only a part of the surface area designated for radioactive material.

handling 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 typicallevels of contamination found. An
estimated 10% of the total surface area designated for radioactive material handling

I.
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 pi
decontaminated and are therefore packaged for disposal. pes are not easilyI

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

-| 2.1.2 Number and Total Surface Area of Fume Hoods Potentially
E Requiring Decontamination

The number of fume hoods and biosafety cabinets used for radioactive material handling

I 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
smface area of approximately 2.88 m2, or an equivalent of 0.49 fume hoods, could
potentially require decontamination (mfer to Appendix 2.1 for calculations).

.I 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-caseI basis. Based on assumptions stated in Semion 2.1 of this report, a totallength of
appmximately 2.6 m2, or an equivalem u 0.7 ducts, could potentially require
decontaminanon. 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 Potentially

I Requiring Decontamination i

The number oflaboratory benches u.ed for radioactive material handling at Biogen ,

facilities was estimated as 166. An a terage area of 1.1 m2 was determined to represent
each laboratory bench in Biogen facilities. Based on assumptions stated in Section 2.1 ofI 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).

.I
11
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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 amas. Based on assumptions stated in Section 2.1 of this

.I report, a total surface area of 0.88 m2, or an equivalent of 0.71 sinks, could potentially
reqmre decontammation (refer to Appendix 2.1 for calculations).

I 2.1.6 Length of Drains and Pipes Potentially 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
m 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).

I 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 largeI ec uipment that can not be easily moved. Only floor space that is not covered by
la xnatory hardware is considered to potentially require decontamination. The amount of
floor space not covered by equipment was observ.ed 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

I Due to aggressive contammation control techniques practices at Biogen facilities, it is very
unlikely that contammation 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 wasI assumed to 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),

I 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

I require decontamination. A total area of wall space in all laboratories and areas of 5.1 m2,
or an ec uivalent of 1.7 walls, could potentially require decontamination (refer to
Appencix 2.1 for calculations).

. 2.1.9 Number and Total Surface Area of Large Refrigerators Potentially
Requiring Decontamination
The number oflarge refrigerators in Biogen's radioactive materiallaboratories is 29. This

"

t
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is based on Biogen's knowledge of the number oflarge refrigerators in laboratories and
areas. An average surface area oflarge 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

I- potentially require decontamination (refer to Appendix 2.1 for calculations).

2.1.10 Number and Total Surface Area of Small Refrigerators Potentially
Requiring Decentamination
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 laboratories4

I and areas. An average surface area of small refrigerators was estimatal 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
Potentially Requiring Decontamination
Biogen assumed that there would be other smalllaboratory equipment which wouldI 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 decontammation or disposal will be made.

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

Table 21: Estimates of the Total Surface Area and Equivalent Number of Facility,

Components Potentially Requiring Decontamination

I Total Surface Area or
t.ength for Equivalent Number for

Commongal Decontamination (m1 or m) Decontamination
'

Fume Hooda 2.88 0.49

Ventilation Ductwork 2.60 0.70

Laboratory Benches -5.19 4.66

Sinks 0.88 0.71

Drains and Pipes 24.00 24.00

Floor Space 90.20 0.80

Wall Space 5.10 1.70

Large Refrigerators 5.00 0.96

Small Refrigerators 1.20 0.96
.

I
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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 cenain
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 time allowed for exh 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, recleaning 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
dece aminations. These were used to develop probable time allowances in man-days
for ech of the decontamination tasks at Biogen which are discussed in the ft wing
sections.

2.2.1 Estimated Number of Workdays Required to Decontaminate
Fume Hoods
Decontammation 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 of 2.88 m2 or 0.49 potentially contaminated fume
hoods was calculated to be 0.24 days. This allowed for 0.02 days of a
RSO/ supervisor's time,0.17 days of a technician's time,0.01 days of a health
physicist's time, and 0.04 days of a craftsperson's time.

2.2.2 Estimated Number of Workdays Required to Decontaminate
Laboratory Benches
Decontamination of the laboratory benches is based on reducing residual surface
contamination to currently 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
Decontamination of the sinks is based on reducing residual surface contamination to

f currently accepted unrestricted release levels. Based on the assumption that the j
decontamination of one sink would require 0.20 days, the estimated total time involved |

in the decontamination of 0.88 m2 or 0.71 potentially contaminated sinks was
calculated to be 0.14 days, This allowed 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 0.02 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

I assumption that the decontamination of one floor would require 1 day, the estimated
total time involved in the decontammation of 90.2 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

|I 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
contammation to currently accepted unrestricted release levels. Based on the

I 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
contammated walls was calculated to be 0.85 days. This allowed for 0.09 days of a

.3 RSO/ supervisor's time,0.60 days of a technician's time,0.04 days of a health
3 physicist's time and 0.13 days of a craftsperson's time.

2.2.6 Estimated Number of Workdays Required to DecontaminateI Large Refrigerators
Decontamination of the large refrigerators is based on reducing residual surface
contamination to currently accepted unrestricted release levels. Based on the

,I 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
contammated refrigerator was calculated to be 0.29 days. This allowed for 0.3 days of

I a RSO/ supervisor's time,0.20 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 DecontaminateI Small Refrigerators
Decontamination of the small refrigerators is based on reducing residual surface

. contammation 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

'I 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.:

I
I
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5 2.2.8 Estimated Number of Workdays Required to Decontaminate the
Radwaste Area

I: Decontammation to unrestricted release levels is assumed to be the decommissioning
choice for the radwaste stomge 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 repon.

2.2.9 Estimated Number of Workdays Required to Decontaminate
.

Ventilation 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

I- estimated total time involved in the decontamination of 2.6 m2 of potentially
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 Dismantle Drains
and Pipes

I 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

I 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 Monitoting for Compilance, Recleaning and Remonitoring
A final radiation survey should include laboratories, storage areas, waste accumulation
areas, and other areas whera radioactive contamination was detected. In addition,

E building corridors, rest rooms, offices, equipment rooms, etc., should be surveyed for I5 any unknown contamination. If any contammation is found above release limits, the i
decontamination process for the item or area is repeated. The total time involved in
monitoring for compliance, recleaning, and remonitoring, if necessary, was estimated

I- to be 50% of the total time needed to complete all decontamination activities thus far.
,

Therefore, this monitoring rec uired a total of 4.37 days, allowing for 0.44 days of a I

RSO/ supervisor's time,3.06 cays 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 ~!

I- complete decontamination and/or dismantling tasks and Table 2-3 lists the cost to
complete these tasks by job category. ;

I
g
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I Table 2 2: Estimated Number of Work Days Required for Decontamination and/or

Dismantling Tasks

IAlk B1Q Itsh lie Craft To1al

Decontaminate Fume Hoods, 0.38 2.67 L .19 0.57 3.81I Laboratory Benches, Sinks,
Floors, Walls and
Refrigerators

.

Decontaminate Radwasta N/Ab N/A N/A N/A N/A
Area

'

Decontarcinate Ventilation 0.49 3.46 0.25 0.73 4.94
_ Ducts and Dismantle Drains

and Pipes

I Monitor for Compilance, 0.44 3.06 0.22 0.65 4.37
Reclean and Remonitor,
if Necessary

I Total Number of Work Days 1.3 9.2 0.7 2.0 13.1
per Position

Total Number of Work Years C.007 0.046 0.003 0.010 0.066
per Positione

a) Assumed 260 work days in one work yeat because vacation time is

I included in overhead costs,

b)The estimated number of work days required for decontamination the
radweste area were included in the laboratory and area estimutions.

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

I Worker Worker Number of
Posillon Cost / Year Cost / Dave Work Days Total Cost

RSO/ Supervisor $72,600.00 $279.23 1.3 $366.66

Technician $33,880.00 $ 130.31 9.2 11,197.75

Health Physicist N/A $ 1,200.0 0 0.7 $ 787.86

Craftsperson $ 3 6,3 00.0 0 $139.6 2 2.0 $273.53

Total 13.1 $ 2,6 2 5.8 0

:I
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2.3 Quantitles and Costs of Special Equipment for Decontamination
and/or Dismantling

-| Small equipment items, such as wet-dry vacuums, power floor scrubbers, and steam
cleaning equipment, are commonly used for decontaminating facility com mnents.
Radiation survey equipment and equipment for the analysis of wipe samples are assumed

~$ to be readily available and not budgeted to decommissioning costs because such
a equipment is 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-17541 estimates and adjusted to 1993 prices assuming an -
increase of 5% per year due to inflation.

Table 2 4: Cost Estimates of Special Equipment ind Supplies

. Eautoment and Sucolles Quantity Cost of Each Total Cost

Steam Cleaners 2 $ 2,'310.0 0 N/A=

Wet / Dry Vacuums 2 $3,525.00 N/A

Power Floor Scrubbers 2 $608.00 N/A

Oxyacetylene Torches 1 $ 2,5 5 3.00 N/A

Pipe Cutters 2 $ 100.0 0 N/A

Recipro, c .1g Saws 1 $365.00 N/A

Scabblers 1 $400.00 N/A

Anti contamination Clothinge 500 $3.00 $1,500.00

Decontamination Solutionb 3 $800.00 $ 2,400.00

Total $ 3,9 00.0 0

a) Anti-contamination clothing assumed to be disposable and one sult is worn for

l' each work day required to complete decontamination.
b) Price for decontamination solution is per 208-liter drum.

I
I
E 1 NUREG/CR-1754, op cit, pp. H-8, H-9.
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Appendix 2.1: Cr.lcul: tion of the Number and Total Surface Arca cf Ccmponents Potentially Requiring Decentamination

~

Section 2.1.2: Fume Hoods

I
Average in Radioactive Percentage ofh IPercentage otD [ Estimated Surface Area of

Surface Area X "
''''"io I X' '* b " '" 8"''*"*^'** *"''*** ^'**

2 B for Handling X 18 Fume Hoods for Decon-

for Decon- 5'9 m - in BioI~

( j ( =5 j ( = 100% j ( = 10% j ( = 1.09 m2 J
I

Avera e #in Radioactive Percentage oft IPercentage od I
Estimated Surface Area ofSurface Area Surface Area 0.18 Fume Hoods for DeconSurface Area y Material Labs in y2 Bio 11 for Handling for Decon in Bioil

_

- 5'9 m -~

y j ( =5 j ( = lM J ( = 10% j ( = 1.09 m2 J QIA e # in Radioactive Percentage ofh I 3 IPercentage of Estimated Surface Area ofSurface Area Surface Area 0.12 Fume Hoods for DeconSurfa rea Material Labs in y2 Bio til for Handling for Decon
_

- 5~9 m' - in Biotil~

( j ( =1 ; q =100% = 10%; q j ( = 0.69 m2
,

J

( Total Surface Area of 0.49 Fume Hoods for Decontamination in all Three Areas is 2.88 m* }

Section 2.1.3 Ventilation Ductwork

( 3 hin Radioactive I
Avaage Percentage of3 IPercentage of3 I Total Estimated Length of

Material Labs in Surface Area Length for 0.30 Ventilation Ducts forLength X X X,

= 3.7 m Dio , for Handiing Decon Decon .

_
-

j ( =3 j ( = 100% j ( .= 10% j ( = 1.11 m j
f 3 hin Radioactive I T IPercentage of' IAmage Percentage of Total Estimated Length of

Material Labs in Surface Area Length for 0.30 Ventilation Ducts forLength X X Xoio ,, for Handiing Decon
_
-*'* D, con

( j ( =3 j ( = 100% j q = 10% j ( = 1.11 m j
( 3 hin Radioactive .

Percentage od II 3 IAverage Percentage of Total Estimated Length of
Material Labs in Surface Area Length for 0.10 Ventilation Ducts forLength X X

= 3.7 m Bio in for nandiing X _

Decon - Decon
_3 ( = 100% j ( = 10% j ( = 0.37 m j

3-

Total Length of 0.7 Ducts for Decontamination in all Three Areas is 2.6 m 3}
,
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Appendix 2.1: Calculatisn cf the Number and Total Surface Area of Compon:nts Pctentisily Requiring Decentamination
(Continued)

Section 2.1.4: Laboratory Benches

I- 3 # n Radioactive I D 'I I#i Percentage of Percentage of Estimated Surface Area of 'Amag
Material Labs in Surface Area Surface Area 0.45 Lab Benches for Decon -Surfa Arpa X X Xsio i for Handirng for Decon = in Bio i**

( j ( = 45 j ( j q ; ( = 0.50 m2= 10% = 10% J

Avera9e #in Radioactive Percentage ofD I 3 II Percentage of Estimated Surface Area of
Ar Material Labs in Surface Area Surface Area 4.20 Lab Benches for DeconSurfa," _pa X X Xsio ii for uandiing for Decon = in Bio n

j ( = 120 j q g ( j ( = 4.68 m2
.

= 35% = 10% J ;

I
Avera e # in Radioactive Percentage od I D IPercentage of Estimated Surface Area of

"*''''*''*6*'" Surface Area Surface Area 0.01 Lab Benches for DeconX XSurface rea _

1*1 m Bio ill for Handling for Decon2 in Bio ill-

j q ; ( = 0.01 m2y g q =3 j ( =5% = 10% J

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

Section 2.1.5: Sinks

I D # in Radioacthd IPercentage of3 I 3 IPercentage of Estimated Surface Area^**9" ,

Material Labs in Surface Area Surface Area of 0.03 Sinks for DeconSurface Area X X Xsio i for Handiino ,orDecon = in sio i= .3 m
= 10% j C = 10% j ( = 0.04 m2q ( =3 j ( J ;

h I 3 I 3 I
A #in Radioactive Percentage of Percentage of Estimated Surface' Area

'*' '*b* '" 8"''***^'**Surf ea X "*''' Bio li X X -* " ' ' * * * ^ ' * * f 0 s7 Sinks for Decon in ;-

-

for Handling for Decon Bio 11I - 1.3 m2 -

( ; ( = 19 j ( = 35% j ( =10% j ( = 0.83 m2 g
I T I 3 I

Average #in Radioactive Percentage of Percentage of Estimated Surface Area ,

!"*'*d*'**'" Sudam Ama Sudace Ama of 0.01 Sinks for DeconSurface An= X X X _

= 1.3 m Bio in for Handling for Decon2 in Bio 111-

= 10% j ( = 0.01 m2=5% j q J( j ( =2 j (

( Total Surface Area of 0.71 Sinks for Decontamination in all Three Areas is 0.88 m*)
i ArthurD Little
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Append?x 2.1: Calculati:n of the Number end Total Surface Area of Components Potentially Requiring Decentaminrtisn -
(Continued)

Section 2.1.6 Drains and Pipes

5 I
_

Average in Radioactive Percentage of3 I
Total Estimated Length of 3.0

Length X X '*d" ' '" '* d ' '*b " '"
= 1.0 m aio = Drains and Pipes for Decon

=0m
i J ( =3 j q =0% j ( j

Average in Radioactive IPercentage ofD I
Total Estimated Length of

" ** d ' "b" '" '* "9 '" '" '' ''"*""d"'P**''-Length X X -

9-= 1.0 m - Bio 11 Decon Decon-

( j ( = 19 j ( =0% j ( =0m -j

h I
Average in Radioactive Percentage ofD I

% ter bs in Le h for Total Estimated Length of 2.0
Len th X y = Drains and Pipes for Decon i

= F4 j ( j( j ( =2 j (

Total Length of 24.0 Drains and Pipes for Dismantling in all Three Areas is O m
d

Section 2.1.7: Floors

Percentage of]
- Percentage ofl IIof Radioactive Estimated Surface AreaAverage .

Material Labs in Exposed Floor Area for of 0.20 Floors for DeconSurface Area X y _
2 BioI Floor Area Decon in BioI O. -

= 179.5 m
! = 50% j ( = 10%( j ( =4 ' j ( j ( = 35.9 m2 J

h I 3 I 3 I Estimated Surface AreaAverage of Radioactive Percentage of Percentage of
Exposed Floor Area for - of 0.45 Floors for DeconSurface Area X Material Labs in y y _

Floor Area Decon
,

2 Bio 11 in Bic li-

- 98.1 m
( j ( =g j (- = 50% j ( = 10% j ( = 44.1 m2 g

of Radioactid I ercentage of3 I 3 IP Percentage of Estimated Surface AreaAverage
"** **d ""'***'"Surface Area X "*'*d*' '*6*'" X X '"8""'''"**"--

Floor Area Decon2 BioIll in Biotil-
- = 9.3 m

.(- j .( =1 j ( = 50% . j _( = 10% j .( = 0.46 m2 g
L
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Appendix 2.1: Calculation of the Number and Totai Surface Area of Components Potentially Requiring Decontamination
' (Continued)

Section 2.1.7: Floors (continued)-

I
Average #of Radioactive Percentage ofD I 3 IPercentage of Estimated Surface Area

''''''"b*'" "*" **d "' "^**'" ' '' "' ' * ' ' ** "Surface Area X " Rec / WasteX X- 97*5 nf Floor Area Decon
-

in Rec / Waste
-

q- j ( =2 j q = 50% j ( = 10% j ( = 9.75 m2 J

Total Surface Area of 0.80 Floors for Decontamination in all Four Areas is 90.2 m }2

Section 2.1.8: Walis

F 3 f 3 IPercentage of3 IPercentage od I Estimated Surface AreaAverage Total # of Walls Exposed Wall Wali Area for of 0.40 Walls for DeconSurface Area X in Labs in Bio I X XArea Decon = in sio i= 4.1 m = 16,

( = 50% j ( =5% j ( = 1.63 m2 J
f 3 f 3 I h IPercentage of Percentage of I Estimated Surface AreaAverage Total # of Walls Exposed Wall Wall Area for of 0.90 Walls for Decon inSurface Area X in Labs in Bio || X X,

Area Decon = sio ii= 3.0 m = 36
= 50% ; q =5% ; ( = 2.72 m2

. j q g
( 3 F 3 IPercentage oil IPercentage of I Estimated Surface Area ghAverage Total # of Walls Exposed Wal! Wall Area for of 0.10 Walls for Decon USurface Area X in tabs in Bio isi X X- Area Decon = in sio iii= 0.9 m =8

. q = 50% j q =5% j ( = 0.09 m2 J
I

Average Total # of Walls Percentage of3 I T IPercentage of Estimated Surface Area
"*" **d **" * * " ^ ' ' ' ' 'Surface Area X '" '*bS '" X X f 0.20 waiis for Decon-

= 3.0 m Rec / Waste Area Decon2 in Rec / Waste
.

-

= 50% j ( =5% j ( = 0.60 m2( j ( =8 j L J

( Total Surface Area of 1.7 Walls for Decontamination in all Three Areas is 5.1 m*)
#1stharD Little
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Appendix 2.1: Criculaticn cf the Number cnd Tctal Surface Arca of Components Pct:ntially Requiring Decentamin tion
(Ccntinued)

Section 2.1.9: Large Refrigerators and Freezers

3 b# ercentage ofD II 3 hin Radioactive P Percentage of Estimated Surface Area of .

' "b " '" Suda Ama Sudaw AmaSu a ea X "*'"' Bio I X X M1 Large Refdgwatom
_

~

for Handling for Decon2 for Decon in Bio I-

- 5.2 m
= 10% j ( = 0.05 m2( j ( =1 j ( = 10% j q J

Avera e in Radioactive Percentage oft IPercentage od II
Estimated Surface Area of

'"''"b"'" * " ' ' " * * ^ ' * * 8"''*** ^'**Surface rea X "^''' Bio 11 X X 8 5 ' " '9 " " *'''9 * ' ' '* ' '-

2 for Handling for Decon Decon in Bio 11-

- 5.2 m~

j| ( = 27 j q 2= 35% j ( = 10% j ( = 4.92 m J(

Avera e # in Radioactive Percentage ofl II D IPercentage of Estimated Surface Area of
'*''"b8'" Surface Area Surface Area 0.01 Large RefrigeratorsX " ''' Bio ill XSurface rea _

far Handling for Decon for Decon in Bio 111-2-52m =5% j ( j ( = 0.03 m2
-

= 10%( j q =3 y q J

( Total Surface Area of 1.0 Large Refrigerator for Decontamination in all Three Areas is 5.0 m }2

Section 2.1.10: Small Refrigerators and Freezers

3 I h II hin Radioactive IPercentage of Percentage of Estimated Surface Area ofAmage
Material Labs in Surface Area Surface Area 0.01 Small Refrigerators

Surface Arga X X Xsio i for Handiing for Decon = fo,oeconin sioi~,,_
2= 10% ; ( = 10% j q = 0.01 m Jt ( j ( =1 j (

A in Radioactive Percentage of3 IPercentage of) Ir Estimated Surface Area of
Material Labs in Surface Area Surface Area 0.95 Small Refrigerators forSurfa ea X y, _

| 2 Bio 11 for Handling for Decon Decon in Bio 11-

_gm-

= 35% j ( j ( = 1.19 m2= 10% Jq j ( = 27 j (
I 3 I 3 I

in Radioactive Percentage of Percentage of Estimated Surface Area ofAverage Sudace Ama Sudam Ama M1 Small Refdgwatom""'*d*''*6*'" X XSurface Ama X _

for Decon for Decon in Bio ill- 1.3 m Bioin for Handling -
2

2
( j (- =1 j ( =5% ; ( = 10%~

; ( = 0.01 m J

( Total Surface Area of 1.0 Small Refrigerator for Decontamination in all Three Areas is 1.2 m }2
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3.1 Decontaminating Components in Radiation 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 mdiation laboratories 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, moppmg with a damp mop, or scrubbing. Cleaning

solutions such as non hazardous detergents, commercial cleaning solutions, and a variety
i 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.

I Recommendations on the number of drums of solid waste generated as each component is
decontaminated were provided by Biogen and were based on their experience in
decontammating components in their facilities. As mentioned above, all low-level liquid
waste that is non-liazardous 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 pipes, which would not typically be compactable.

3.1.1 Quantity of Wastes Resulting from Decontaminating Fume Hoods
A tal estimated surface area of 2.88 m2 for Biogen fume hoods was determined to

f require decontamination in Section 2.1.2 of this report. Biogen projects that
decontamination of 0.49 fume hoods would produce 0.12 drums of solid waste. Drums
of solid waste were then convened into an equivalent volume of 0.03 m3 (refer to
Appendix 3.1 for calculations).

3.1.2 Quantity of Wastes Resulting from Decontaminating Laboratory.
BenchesI 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 dmms of solid waste.
Drums of solid waste were then converted into an equivalent volume of 0.48 m3 (refer to
Appendix 3.1 for calculations).

3.1.3 Quantity of Wastes Resulting from Decontaminating 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 repon. Biogen projects that decontamination of

,
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| . 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 m3 (refer to Appendix 3.1 for calculations).

3.1.4 Quantity of Wastes Resulting 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

I 1.70 walls would produce 1.28 drums of solid waste. Drums of solid waste were then
convened into an equivalent volume of 0.27 m3 (refer to Appendix 3.1 for calculations).

3.1.5 Quantity of Wastes Resulting from Decontaminating SinksI A total estimated surface area of 0.88 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 0.18 drums of solid waste. Drums of solid waste were then
convened 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

I- Ducts
A total estimated surface area of 2.60 m2 for Biogen ventilation ducts was detennined to
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 convened
into an equivalent volume of 0.04 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

I- 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 convened into an equivalent volume of 0.05 m3 (n fer to

| Appendix 3.1 for calculations).

3.1.8 Quantity of Wastes Resulting from Decontaminating Small

I 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. DrumsI of solid waste were then convened 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 Dismantilng Components in Radiation Laboratories and Areas,

|

As stated in Section 3.1 of this report, pipes and drains will not be decontaminated but'

dismantled for disposal. Wrapping components in polyethylene or facilon may help to

;I
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reduce the potential for the spread of contamination during packaging and shipment. Once
components are dismantled and wrapped in polyethylene or facilon, they may require 20%
more packing volume.

Table 31: Estimate of the Quantity of Solid Waste Produced fro'm the
;| Decontamination of Components in Radiation Laboratories and Areas

- Total Surface Area Total # of Drums Total Volume of
Component for Decontaminations of Solid Wastab Solid Wastec

Fume Hoods 2.88 0.12 0.03

Laboratory 5.19 2.33 0.48,

Benches

Floors 90.24 0.80 0.17

Walls 5.14 1.28 0.27

Sinks 0.88 0.18 0.04

Ventilation Ducts 2.60 0.18 0.04

Lg Refrigerators 5.00 0.24 0.05

Sm Refrigerators 5.00 0.24 0.05

Total 106.50 5.00 1.00

a) Surface area for decontamination is expressad in square meters.
b) Volume of each waste drum is 0.208 m3
c) Volume of solid waste is expressed in cub!: met 6rs.I
3.2.1 Quantity of Wastes Resulting fro a Dismantilng Drains 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).

Tables 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).

27
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All sealed radioactive sources are assumed to be transferred to another NRC licensee prior

P to the start of decommissioning activities. As such, radioactivity encountered during '
L 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.. .
p: 0.208 m3 steel drums). The cost of the drums was estimated to be approximately $40.
U" Therefom, an estimated cost of $476.81 would result from the pumhase of 11.9 drums.

.

{ Table 3 2: Estimates of the Total Volume of Solid Waste and Dismantled Components-
Resulting from Decontaminating and Dismantling Radioactive Facility Components

Volume of'
h. Volume of ~ Solid . Dismantled - Total Volume' of Solid

Waste in Drums from Components in . Waste and Dismantled
Comno.ngn1 Decontamination Drums Comoonents in Drums

Fums 14oods 0.03 0.00 0.03

Laboratory 0.48 0.00 0.48
Benches

!Sinks 0.04 0.00 0.04
|

Drains 0.00 0.33 0.33c

Floors 0.17 0.00 0.17

Ventilation Ducts 0.04 0.00 0.04'

Walle 0.27 0.00 0.27

Refrigerators 0.10 0.00 0.10 i

Misc. Components - 0.00 1.04 1.04
.

,' Total 1.11 1.37 2.48

,
' Volumes are expressed in terms of cubic meters of solid waste or dismantled '
components.

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

Total Volume of solid Waste Total Number of Steel Drums

2.48 m3 11.9
I

D 1

[.
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3.4 Radioactive Waste Shipping

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

3.5 Radioactive Waste Disposal

In a conversation with a U.S. Ecology representative, the most recent cost oflow-level
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

'

m3 of low-level radioactive waste is $29,055.42. Table 3-4 summarizes all costs of
packaging, shipping, and disposal.

Dmms 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 is unable to be compacted sufficiently at Biogen facilities.

Table 3-4: Total Estimated Cost of Packaging, Shipping, and Disposal of Radioactive
W aste

fdtt.1
i

Packaging $ 476.81

Shipping and Disposal $ 29,0 55.4 2

r Total $ 2 9,53 2.2 3
L

)

I
,

1

1

L j

1

r i
L ;

l
1

|
|

1
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I Appendix 3.1: Criculation of thTQuantity of Solid Waste Resulting frE Decontamin:: tion
A A

i

cf Components

'I
Section 3.1.3: Fume Hoods

I Total Estimated Estimated Number of Total Estimated Number of
Number Requiring y Drums of Solid Waste Per Drums of Solid Waste from_

Decon Fume Hood Decon of Fume Hoods
-

= 0.49 = 0.25y y q g = 0.12

r 3 r 3 r 3Total Estimated Number of Volume of Total Estimated Volume of| Drums of Solid Waste from X One Drum Solid Waste from Decon of-

Decon of Fume Hoods 3 Fume Hoods
,

-

= 0.208 m
= 0.12 ( j = 0.03 ni !I 1

1Section 3.1.4: Laboratory Benches
|

Total Estimated Estimated Number of Total Estimated Number of Drums
Number Requiring Drums of Solid Waste Per of Solid Waste from Decon of LabyI _

Decon Lab Bench Benches
!

-

= 4.66 = 0.50 = 2.33 '

g

Total Estimated Number of Drum 2 Volume of Total Estimated Volume of Solid
of Solid Waste from Decon of Lab y One Drum Waste from Decon of Lab !

,

_
Benches 3 Benches

-
= 0.208 m

= 2.33 y j = 0.48 n9

Section 3.1.5: Floors
( ) r 3 r 3Total Estimated Estimated Number of Total Estimated Number of Drums

Number Requiring y Drums of Solid Waste Per of Solid Waste from Decon of

|y
_

Decon Floor Floors
-

= 0.80 j ( = 1.0 j q g= 0.80

i r h ( ) r 3Total Estimated Number of Drums Volume of Total Estimated Volume of
of Solid Waste from Decon of X One Drum Solid Waste from Decon of_

3Floors = 0.208 m Floors
-

I( j ( ) = 0.17 n?= 0.80 (

I Section 3.1.6: Walls

Total Estimated Estimated Number of Total Estimated Number of

I Number Requiring y Drums of Solid Waste Per Drums of Solid Waste from_

Decon Wall Decon of Walls
-

= 1.70 = 0.75 = 1.28y g q g

Ir 3 r 3 r mTotal Estimated Number of Volume of Total Estimated Volume of
Drums of Solid Waste from y One Drum Solid Waste from Decon of

Decon of Walls = 0.208 m 3
-

Walls
= 1.28y ( j = 0.27 m3

| Artlur D Little
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Appendix 3.1: Cilculation cf the Quintity of Solid Wasta Resulting from Decontamination
cf Components (Continued)

Section 3.1.7: Slnks

Total Estimated Estimated Number of Total Estimated Number of
.I_ Number Requiring y Drums of Solid Waste Per Drums of Solid Waste from_

Decon Sink Decon of Sinks
-

= 0.71 = 0.25 g q = 0.18y j q

r 3 r 3 ( 3
Total Estimated Number of Drums Volume of Total Estimated Volume of

of Solid Waste from Decon of X One Drum Soiid waste from Decon of_

Sinks = 0.208 m3 Sinks
-

.

y j L j = 0.04 m3= 0.18 q

Section 3.1.8: Ventilation Ducts

I Total Estimated Estimated Number of Tetal Estimated Number of
Number Requiring y Drums of Solid Waste Per D.ams of Solid Waste from_

Decon Duct Decon of Ducts~

= 0.70 = 0.25 = 0.18q g ( g

r 3 r 3 r 3Total Estimated Number of Volume of Total Estimated Volume ofI Drums of Solid Waste from X One Drum Solid Waste from Decon of-

Decon of Ducts = 0.208 m Ducts3 ~

= 0.18 ( j = 0.04 m3

Section 3.1.9: Large Refrigerators |

Ir 3 r 3 r 3 |Total Estimated Estimated Number of Total Estimated Number of Drums
Number Requiring y Drums of Solid Waste Per of Solid Waste from Decon of_

Decon Large Refrigerator Large RefrigeratorsIy
~

= 0.96 = 0.25 = 0.24g y g

I(
3 r 3 r 3Total Estimated Number of Volume of Total Estimated Volume of Solid

Drums of Solid Waste from y One Drum Waste from Decon of Large_

Decon of Large Refrigerators = 0.208 m3
-

Refrigerators
= 0.24 g ( j = 0.05 m3q 3

SI ection 3.1.10: Small Refrigerators
j

Total Estimated Estimated Number of Total Estimated Number of Drums
Number Requiring y Drums of Solid Waste Per of Solid Waste from Decon of| _

Decon Small Refrigerator Small Refrigerators
~

= 0.96 = 0.25 = 0.24y y y g g
'| r 3 ( 3 r 3 j

|

,3 Total Estimated Number of Volume of Total Estimated Volume of Solid I
' Drums of Solid Waste from y One Drum Waste from Decon of Small

|
_

Decon of Small Refrigerators = 0.208 m Refrigerators !
3 ~

,

= 0.24q ; ( j = 0.05 m3q y

j ArtJur D Little
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W Appendix 3.2: C"Iculatlan cf thPtiuantity cf Solid Waste and DismanFd Comp:n3nts
| Resulting froni Dismantilng of Components

Section 3.2.1: Drains and Pipes

F 3 r 3 r 3
Total Volume for 20% Packing Total Volume for

Dismantling
-{. Volume = Disposal

= 0.27 m 3 = 0.33 m3i

I ( J k- J ( j

|
r 3 r 3 r

Total Estimated Numbe%Total Volume for Volume of r

of Drums of DismantledOne drum =Disposal 2
3

. = 0.33 m3 = 0.208 m Drains and Pipes
,

*""

!- = 1.57 |( j ( j ( g

|
L

-

Fu
|

r 1
u

H
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4.0 Estimate CNemediati:n C:sts *

Biogen currently has no site where there is radioactive contamination requiring
remediation, llowever, following is 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 Radiological 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

Contaminated soil removal involves the removal, packaging, shipment, and burial of
contaminated 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 tern s of area, whereas the
soil is 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 pCi/ml. |

t

r 4.3 Package, Transport and Dispose of Contaminated Soll !

l
During excavation and packagmg 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 should be packaged in plastic lined 208-liter dmms.
Drums are then shipped to the Barnwell Nuclear Burial Site,in Barnwell, South Carolina.
In the trailer, the drums are blocked and braced to prevent their movement during<

L shipping. In addition, the doors are sealed and the drivers are instructed not to open them
unless 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 .I
use to verify that any radioactivity remaining on the site is below limits specified for
unrestricted release.1 Soil samples will be obtained by a health physics technician,
prepared e.ad sent for analysis.

I
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 emsion 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.

.

P
'

4.6 Cost of Site Remediation

'E It is estimated that approximately 13% of the total remediation cost would be related to the
5 initial 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 removal
(approximately 74%) would be related to the packaging, transportation, and disposal of,I the exhurr,xi material.

I
|

I
.I

I
I
I

1

'

.,

'

1NRC Regulatory Guide 8.23, op cit, p. 8.23-9.
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*5.0 Estimato FMal Survey Cost

L

5.0 Components of the Final Radiation Survey

E 5.1 Measurements with Survey Instruments
Measurements of all building surfaces exposed during decontamination or dismantling

7 should be performed with appropriate hand-held survey instruments to determine residual
L levels of radioactive contamination. All residual levels of radioactive contammation must

be below NRC unrestricted release levels before decommissioning is complete.

I Radionuclides in use at Biogen facilities primarily emit one or more of the following types'
of radiations: beta particles and gamma rays. However, the possibility of having some
alpha emitters should not be ruled out (i.e., uranium microscopy stains, etc.). The probes
and detectors listed in Table 5-1 are typically used with counting rate meters to measurer

the total surface contamination for these radiations. It is recommended that to ensure
detection of radioactive contamination by direct hand-held monitoring, the velocity of
probe over a contaminated surface should not exceed 5 cm/sec.

L

Table 51: Typleal Radiation Survey Instruments Commonly Used to Detect Alpha,
Beta, and Gamma Radiations

Radiation Survey Instrument

I Alpha Zinc Sulfide Scintillation ProbeL Air Proportional Counter (not recommended)
Gas Flow Proportional Counter
" Pancake" Geiger Mueller Probe

Beta Anthracene or Plastic Scintillation Probe
" Pancake" Geiger-Mueller Probe

F lonization Chamber
L Gas-Flow Proportional Counter

Gamma Sodium lodide Scintillation ProbeF
Energy Compensated Geiger Mueller Probe (for
exposure rate)
lonization Chamber

P 4 table counters of several types can be used to detect beta contamination on surfaces."
I he most commonly used detector of beta radiation is the " pancake" Geiger-Mueller
(G-M) probe coupled with a count-rate meter. Portable G-M counters generally cannot be
used to detect tritium contamination 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
contamination of surfaces and will be discussed in the next section. Since most beta
emitters also emit gamma rays, many monitoring instruments are nude to detect both
radiations. The G-M probe described previously does respond to all radiations, however,~

it is not very efficient for detection of pure photon emitters (e.g., Iodine-125). In this
case a thin sodium iodide solid scintillation probe is recommended.
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5.2 Wipe Tests

I
L Wipe tests are performed to determine levels of removable contamination on surfaces and

In Regulatory Guide 8.23,1 he NRC defines removable contamination aspment. t
"

oactivity that can be transferred from a arface to a smear [ wipe] test paper byr

L mbbing with moderate pressure." They also 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~

L area of about 100 cm2 is acceptable to indicate levels of removable contamination."

Following is an example of a standardized method for wipe testing 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 filter paper over the surface of the item to pick up any removable-

radioactivity; and

| examine wipe tests for different types of radiation by using simple counting room.

techniques with an appropriate instrument (refer to Table 5-2).
"

"
In that liquid scintillation counting will detect all radiations at quite good efficiencies for all
radionuclides (including tritium and carbon-14), it is recommended that all final smears,

be evaluated by this method. Other instrumentation such as survey meters with various
- pmbes can be utilized for decontamination efforts in the field.

5.3 Termination Survey Report
i
L

According to the NRC in NUREG/CR-1754,3 he results of the final radiation survey aret
to be communicated to the NRC in a repon entitled the " Termination Survey Repon." Its

F aurpose is to establish that the contamination remaining on the premises is within the
L ..imits specified in (Se NRC guidelines. The termination survey repon shall:

identify the premises;.

show the reasonable effon has been made to eliminate residual contamination;*

E describe the scope of the final radiation survey and the general procedures followed:-

L and

state the findings of the final radiation survey.+

1 NRC Regulatory 8.23, op cit, p. 8.23-3.
2 NUREG/CR-1754, op cit, pp. C-16-C-17.
3 NUREG/CR 1754, op cit pp. 4-14,4-15.-
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Table 5 2: Sample Counters for Assay of Wipes for Removable Contamination

Counter Tvoa Ba,dlation Detected

Geiger Mueller Alpha
BetaI Gamma

Gas Flow Proportional Counter Alpha

,I- Beta
Gamma

.. Nal(TI) Scintillation Detector Gamma
Well or Standard Crystal X Ray

ZnS Scintillation Detector Alpha

I. Liquid Scintillation Counter Alpha
Beta
Gamma
X Ray

Semi-Conductor Detector Gamma
X Ray

The NRC will review each of the sections found in the repon to determine if the site has
been successfully decommissioned. They could make one of two general decisions
regarding the decommissioning effon. The NRC could decide to termmate the facility
license thereby concluding that the facilities have been successfully deconunissioned.I Altematively, 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

I~
of residual radioactive contamination are below currently accepted contammation 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 repon.

I
5.4 Cost of the Final Radiation Survey

The cost of the final radiation stuvey is based primarily on employee time involved in
conducting the survey and use ofin-house counting equipment. An accurate estimate of
the radiological condition of the laboratories and areas where radioactive materials had

I been used must be conducted to demonstrate that residual radioactivity is below currently
accepted contamination release levels.

I
4 NRC Regulatory Guide 8.23, op cit, p. 8.23-9.
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The final radiation survey team should consist of a supervisor, health physics technician
and seen:tary. We assumed 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 -

Final Survey Man-Days 1911

RSO/ Supervisor 0.4 $122.22

Health Physiclat 0.2 $ 26 2.62

Technician 3.1 $399.25

Craftsperson 0.7 $ 91.18

Total 4.4 $875.27

I
I
I.

I
I
I

.

I
I
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6.0 Summary Wd C:nclusl:na cf DscammisclarWg Cast Estimat3

This repon 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 infonnation 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, pmjections of the amount of time
-

it would take for an RSO/ supervisor, health physicist, and secretary to complete the

I following tasks were developed: preparation of documentation for regulatory agencies;
submittal of a decommissioning plan to the NRC; development of work plans;
procurement of special equipment; staff training; and characterization of the radiological
condition of the facility.

In Section 2 of this repon, " Estimates of Decontamination and Dismantling Costs," the
numbers and sizes of laboratories, areas, and facility components that could requireI decontamination or dismantling were estimated. Then, the quantity and cost of special
equipment and supplies that would be required for decomrnissioning were estimated.
Finally, using the salary estimates developed in Section 1, projections of the time and

I costs for an RSO/ supervisor, technician, health physicist, and craftsperson 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

I 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 andI dismantled components from Biogen facilities to the Barnwell Nuclear Burial Site, a low-
level radioactive waste disposal facility located in Barnwell, South Carolina.

I 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

I 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.I
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 is to demonstra:e that
residuallevels of radioactive contamination at Biogen facilities are below currently .
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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 residual 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 costincluded all
steps in the decommissioning 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 decommissioning. The total cost of decommissioning
all facilities including the contingency is $68,001.95. A summary of all decommissioning
costs is presented in Table 6-1.

Table 61: Summary of Decommissioning Cost Estimate

Section # Deserlotion Cost Estima_t_e

1 Estimates of Time Required for Planning and $ 17,4 6 8.2 7
Preparation of the Decommissioning Plan -

2 Estimates of Decontamination and Dismantling $ 2,6 2 5.80I Costs

Equipment Rental and Purchase $ 3,9 0 0.0 0

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

4 Estimate Remediation Costs $0.00

5 Prepare . Final Survey Estimates $875.27

Subtotal $ 5 4,4 01.5 6

Additional 25% Contingency $13,6 0 0.3 9

Total $ 6 8,001.9 5

I
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AUG 0 01993

License No.: 20-19808-01
Docket No.. 030-19268
Control No.. I13030

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
Deconunissioning Funding Plan, Letter of Credit and Trust Agreement to provide financial -
assurance for License No. 20-19808-01. We have rev:ewed 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 panicular, the
estimates of the total person-hours required to decontaminate the facility and the cost
to dispose 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.

3Note that your estimate that 10 radioactive waste disposal dnuns will hold 75 m
3 3implies a capacity of 7.5 n1 per drum. A standard 55-gallon drum will hold 0.208 m

3or about 7.5 ft of material.
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2. Item I of the cost estimating tables in your Deconunissioning Funding Plan estimates
that it will require 14.5 person-days for planning and preparation of your facility for
deconunissioning 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 mdiation 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.

3. 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, confinn 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.

4. You changed certain provisions found in the recommended wording in Regulatory
Guide 3.66 regarding the Standby Letter of Credit which relate to the notiGcation
requirements found at the end of Pamgmph 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 fulGli 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 adequate
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protection for the 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." Please revise the Letter of Credit to match the
reconunended wording in page 4-33 of Regulatory Guide 3.66.

5. Your Tnist Agreement includes several statements limiting the tnistee'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 Tnist Agreement).
These statements excessively limit the tnistee's liability for various Inist 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 recommended wording states that the trustee must
manage the inist " solely in the interest of the beneficiary and with the care, skill,
prudence, and diligence under the circumstances then prevailing which persons of
pnidence, acting in a like capacity and familiar with such matters, would use in the
conduct of an enterprise of a like chameter and with like aims."

6. 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 opponunity 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
pecent of the outstanding balance without written NRC approval.

7. Section 15 of the submitted Trust Agreement requires only 30 days notice of the
taistee'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 Inist funds to a replacement. Please modify the agreement to provide 90 days
notification of tnistee resignation or replacement.

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

"This Agreement shall become effective when the Tnistee shall
have received an incumbency certificate as to the i imes and
specimen signatures of the officers of the Grantor authorized to
sign this Agreement and any certificates, notices, directions, -

instnictions and other communication hereunder.
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As soon as possible, the Grantor shall provide to the Tnistee a
ratification of the Grantor's Board of Directors ratifying the
execution, delivery and perfonnance 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 detennine 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.

9. Although you submitted a copy of your corporate by-laws, they do not specify that the
Vice President, General 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.

10. 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 detennining 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 tnist agreement. Please submit a completed
Schedule A and a revised Schedule D.

I1. 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 instmetions. 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. i

k 12. 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 and authority to enter into the agreement. Please submit
a letter of acknowledgement.

|

|

OFFICIAL RECORD COPY - S:\NMSB\DEF\ BIOGEN - 07/30/93
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Biogen Research Corporation -5-

We will continue our review upon receipt of this infonnation. Please reply in duplicate to
my attention at the Region I 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,

OrIchul signea Ev:
Joh D.lE =cr:un
John D. Kinneman, Chief
Research & Development and

Decommissioning Section
Division of Radiation Safety

and Safeguards

Enclosures:
1. Regulatory Guide 3.66
2. NUREG/CR 1754
3. NUREG/C.R 1754, Addendum I

bec:
J. Kinneman, RI

x'
DRSS:I - Q T I
Everhart/ ) J oski s nneman

$/ 5'/93 f/ f/93 I/(/93
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FOURTEEN CAMBRIDGE CENTER. CAMBRIDGE, MA 02142 617-252 9200 . FAX 617 252-9617

3GSEN

January 14,1993

Via Airbome

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 I
475 Allendale Road
King of Prussia, PA 19406-1415

Re: Biocen. Inc. - Decommissioninc Funding Plan: License No. 20-19808-01

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, I enclose the following:

1. Revised Cost Estimate. In response to paragraphs 1,2 and 3 of your
letter, I enclose a revised Decommissioning Cost Estimate.

2. Revised Standbv Letter of Credit. In response 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. I 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. I 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 I
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. jj gojo

IOFFICIAL RECORD COPY I110
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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 Board 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 Coune.el the authority to 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 further 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,

f",

(_Iw 'Itgm Cwk\
Anne Marie Cook
Assistant General Counsel

ec. Susan Lee

cook.environtnreresp hr

2
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'

Showmui Bank, N.A.
P.O. Box 2176 Boston, MA 022112176, Tef. 617 292-2000

JANUARY 10, 1994
STAffDDY LETTER OF CREDIT AMENDHENT PAGE 03
SO40785W 010

ADVISED BY t1 AIL' DIRECT:

U S. NUCLEAR PEGULATORY C0hMISSION
UASHINGTON, D.C. 20555
REF- LICENSE 4 20-19000-01, 02-19006-02

GEf4TLErlEN-:

.$
I file ADOVE HENTIONED LETTER OF CREDIT, ISSUED BY ORDER AND FOR-
5 ACCOUNT OF DIOGEN, INC. 15 AMENDED AS FOLL0lJS:
5

2- CPEDIT Ah00tlT IrlCREASED BY FIFTY THOUSAND AND NO/100 DOLLARSa

I tlNJTED STATFS CURRENCY (USD 50,000.00)
00 A i4ELJ AVAILAULE AMOUNT OF SEVENTY-FIVE THOUSAND AtID '0/100'

f DOLLARS UNITED STATES CURRENCY (USD 75,000,00)

I DELETE:
5 "uE lJfLL EtIDEAVOR TO GIVE PRoliPT NOTICE TO .'E .h: 'NJL ++. THE

' YHE
4 'g . L i} DEPARTMENT OF A NOT]LE RECEIVED OR - ACTi ~'N f E

r4 Y VIOLATIONS) il 1
INSOLVENCY OR DANFRUPTCY OF THE DAiJ-5

0F REGULATORY PEQUIREHENTS UH1Cl 5d'L 'E VL L JUSPENSION ORf 9 7E i; r. 0 00 BUSINESS."'REVOCATION OF THE DANK'S CHARI.P L
{
d INSERT AND SUDSTITUTE: '

! " Tile DANF. SHALL GIVE . h i E. > , I r O 'ti" TO THE APPLICANT AND illE
s I% h '. ' T 10M ~ILED ALLEGING (1) THE''

i NRC DF ANY tJOTICE
INSOLVENCY OP ItANh 'O i ci t Fi ^4.'IAL INSTITUTION OR (2) ArfY-j ~ THAT COULD PESULT IN't gn s ' CHARTER OR LICENSE TO DO
VIOLATIONS o ~ HEGUL 'R -QU

p V( JK SSUSPENS * 11 'EVOCA ' t,

BUSI ,X' "N. ~3 NANLJ A ' t 1" l' ON - SO SHALL OIVE-IhMEDIATE'''

k NO E le 'l F 3 'JK , F> >t' L L O ', BECOMES UNABLE TO FULFILL

{ IT5 i L 't ; J N UNDER f ILT 1 L CREDIT."

i
t

] THIS AriENDt1ENT IS TO DE CUtJSIDEPED AS PART OF THE ABOVE hENTTONED

[ LETTER OF CPEDIT. ,

b

d *** ALL OTHER TERHS AND C0tlDITIONS REMAIN UNCHANGED ***
d
2
9

UERY 1RULY YOURS,
B

f

| AUT HORIZED SIGNATURE
e

j.

1

!

1

-i
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| AMENDMENT NO.1 TO TRUST AGREEMENT

THIS AMENDMENT NO.1 TO TRUST AGREEMENT is entered into as of this lith 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 "Tmst
Agreement") to conform to the applicable decommissioning regulatory guide; and

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

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

1. Amendment to Trust Agreement.

The Trust Agreement is hereby amended as follows:

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

(b) Section 7. The second sentence of Section 7 of the Trust Agreement is replaced in its
entirety with the followmg: 1

1

"The Grantofs 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."

;

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

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

(e) 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.

(f) &ction 19. Section 19 of the Trust Agreement is n:placed 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 circtunstances



.

.' a m.

* *
. .

.

then prevailing which persons of pmdence, 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 that:

(i) 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;

1

| (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 FHIR
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 trust 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 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
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.

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

(i) Soccimen Certificate of Events The Specimen Certificate of Events attached to the
Trust Agreement is amended by attaching thereto specimen msolutions in the form
attached as Exhibit C hereto.

.

2. Effective Date of Trust Acreement.

The parties acknowledge that the Trust Agreement became effective on July 20,1990 and ;

remains in full force and effect on the date hereof. !

It

2

_ _ _ _ _ _ _ _ _ _ _ _ _
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IN WITNESS WHEREOF, the panies have executed this Agreement as of this lith day of - 1

January 1994. . ]

.,

.- GRANTOR: TRUSTEE:
.:

- BI - SHAWMUT N.A.,

- By: Ndb By:

Title: aPao&a dun 0Accf Titie: AsaSTAN VICEP ESIDENT
, -

.

>

.i

- cook.environttnutamd. arc

,

&

E
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1

1
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ACKNOWLEDGEMENT

Commonwealth of Massachusetts

County of: M 64\e3ey

#On this U ' day of January 1994, before me, a notary public in and for the county *-d State
aforespidggonally appeared Yhene \ 3 AM c and he did depose that he is the
hvu ,0 do-ae s , of Biogen, Inc., which executed the above instrument, that he knows the seal ofi

I said company; that the seal affixed to such instrument is such corporate seal; that it was so affixed
f by order of such company; and that he signed his name thereto by like order.
t

,' O ^( "Cd /IT7m, s)/ '
[ Signature of notary publi6] /g

~ '

/
My Commision Expires ~

My Commission Expires 4-25-97

[Date]

l
<

>

\
;

- _ _ _ _ _ _
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ACKNOWLEDGEMENT
i

'|

:|
1

Commonwealth of Massachusetts
;
"

County of: SUFFOLK

:

l

- On this Hf day of January,1994, before me, a notary public in and for the county and State
aforesaid, personally appearedCHAREES E D00mdand he did depose that he is the

i $SISTANTVics pnrninnr[, of Shawmut, N.A., which executed the above instrument, that he lolows 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.

:

.\ nk . W
sig ature of notary (alic]

<

My Commission Expires O\ - LN~M
. [Date)

a

.

.

1

$' >

I

.

'

E
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Exhibit i

.

SGIEDULE A

NRC Licenses of Biocen. Inc.

Estimated
Perrentage of

Location License Numbge Total Cost

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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STANDBY. LETTER OF CREDIT AMENDHENT JANUARY 10, 1994
, ..

SO40785W' 010 = .PAGE.0ier
.

-

-
~ ' u . e c. .

.
, . .

'/ N-~. '

$. . [* - ADVISED BY H Il!DI'Eb'TEilN 'R
'

U.S. NUCLEAR RE00LATORY COMMISSION
' +'-

' WASHINGTON, D.C. 20555
~

; ,:. n .-

REF: LICENSE 4 20-19800-0i, 02-19808-02 '

| '

N'
- GENTLEMEN: '

f THE ABOVE HENTIONED LETTER OF CREDIT, ISSUED BY. ORDER AND f*0R'-
ACCOUNT OF BIOGEN, INC. IS AHENDED AS FOLLOWS: -

CREDIT 'AHOUNT INCREASED BY: FIFTY TOOUSAND ND NO/iOO DO ARS
UNITED STATES CURRENCY (USD'50,000.00)

.

*

TO A NEW AVAILABLE AHOUNT OF: SEVENTY-FIVE THOUSAND AND 10/100
DOLLARS UNITED STATES CURRENCY (USD 75,000.00) ' i.. '

f DELETE:
~

.

0 "WE WILL ENDEAVOR TO OIVE PROHPT NOTICE TO E *t - F THE.

DEPARTHENT OF A NOTICE RECEIVED OR ACT N E g. E l THE
INSOLVENCY OR DANKRUPTCY OF THE DAN' %L i a.Y VIOLATIONS

- OF REGULATORY REQUIREHENTS WHICI 4 L. 'TL ouSPENSION OR l'.-

REVOCATION OF THE DANK'S CHART T . E , .. O DO BUSINESS."

d INSERT AND SU11STITUTE: '

! "THE BANK SHALL OIVE 1 'E ) - TO THE APPLICANT AND THE
'

-~ NRC OF ANY NOTICE 'I' : TION ILED ALLEGING (1) THE
f INSOLVENCY OR BANK'O- F e 1'IAL INSTITUTION. OR (2) ANY

VIOLATIONS a EGUL R QU THAT.COULD RESULT IN.
SUSPENS - EVOCA i 4K CHARTER OR LICENSE TO DO >
BUS- S'. H TINAN I . ON SO SHALL DIVE IHMEDIATE '

NO - : 4K, F> E% i ~BECOH' ES 'UNABL.E TO FULFILL
'

3 ITS L % IIN UNDER t_
'

F CREDIT."
- ,.

I 'THIS A E'NDHENT IS TO BE CONSIDERED AS PART OF THE ABOVE HENTIONED.

LETTER OF CREDIT. ,

; ALL a n - NS - C0u - IOuS - - UucuA - D ...-

,
a

UERY TRULY YOURS,
D

, AUTHORIZED SIGNATURE
F t

.

|
t
!

,

m - _ M* * ==ew 8====a -ana====w---ene--.e.ssmee ===.a.== ===.sse e.=me,===me -e-- --%%%%__ _

_ _ _ _ _ _ _ _ _ _ _ _ . _ . . _ . _
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IRREVOCABLEfSTANDBY LETTER OF, CREDIT MA 'O 26,.1990
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U.S. NUCLEAR REGULATORY COMMISSION ;/ .. : .
*

WASHINGTON, 'i)C ,20555 . ' T' l' '
~

REF: LICENSE .0 20-19808-01, 02-19800-02

. .g " > :,u ..hpng. t .q;f . . ~ , < . ,e e',
'

. ..

' i.. . n f,'".Tl.N *5M ,Y ;?

% r .' ' * ' ^ ~~
-

.
' ,

DEAR SIR OR NA6 H '.' ' .I'.' f*- - .q ' ": ) .m .. . ; .: .
. .

: ..

WE HEREDY, ESTABLISH OUR IRREVOCADLE STANDBY LETTER OF CREDIT IN
YOUR FAVOR, AT THC REQUEST AND FOR THE ACCOUNT OF BIOGEN, INC., |

14 CAMBRIDGE CTR., CAMBRIDGE, MA 02142, UP TO THE AGC GATE
AMOUNT OF TWENTY FIVE THOUSAND AND 00/100 U.S. DOI'A Q' -*

**M*x***$25,000.00 AVAILADLE UPON PRESENTATION 'O YOUR.

DESIGNEEOF(: g
~'s -

,

(i) YOUR SIGHT DRAFT, DEARING REFER 1h R
OF CREDIT NUMBER SO40785W

,
,

|
. . ., ;,

AND
. |

(2) YOUR SIGNED STATEM E t LLOWS: |

"I CERTIFY THA F F TH. s FT IS PAYABLE i
PURS NT TO S a DER AUTHORITY OF. i

t OF. THE .S$ 0 $ (i SIONMNRC) FAN I!i .i SP NUC R GU
.I SUANTETO),THE M .s, .-

A ENERGY'AC -AMENDEDtAND-THE N C'. ,

i - sEORGANIZA 1974."*

THIS L_ R OF CREDIT IS IS IN ACCORDANCE WITH REGULATIONS IISSUED NDER THE' AUTHORITY OF THE U.S. NUCLEAR REGULATORYJ {COMMISSION (NRC), AN AGENCY OF THE'U.S. GOVERNMENT, PURSUANT TO |
THE ATOMIC ENERGY ACT OF 1954, AS AMENDED, AND THE ENERGY I
REORGANIZATION ACT OF 1974. THE NRC HAS PROMULGATED REGULATIONS 1

IN TITLE 10,' CHAPTER i 0F THE CODE OF FEDERAL REGULATIONS, PART
30, WHICH REQUIRE THAT A HOLDER OF, OR AN APPLICANT FOR, A. ;

LICENSE ISSUED UNDER i.0 CFR PART 30, PR.0 VIDE ASSURANCE'THAT-
FUNDS.WILL:BE3AVAILABLE'WHEN~NEEDED FOR DECOMMISSIONINGr;,W ./ .2"

y:-)Tygfp g g f W:g &*' " y i}fy i f q : _f f _.m
C

_
.

. THIS LETTER}0F.c REDIT- IS. EFFECTIVE AS .0FfJULY 26,<199.0iAND1R'.. Is

SHALL'EXPIRETON/ JULY;26iTi991'7BUT SUCH: EXPIRATION 1DATE-SHALL'BE' I
_

,

AUTOMATICAi'LTfEXTENDEDj FUR $A*PERIO'D OF.h UNLESS? ATi LEASTJ90 t DAYSc-ONELYEAR ONPJULY326}il1991de' AND ON EACHYSUCCESSIVE; EXPIRATION DATE
j !, BEFORE .THE.. CURRENT. EXPIRATION DATE,; WE . NOTIFY BOTH'.YOU JAND' Q'

DIOGEN,:INC.'IBY: RETURN RECEIPT' THAT WE HAVE-DECIDED 'NOT. TO ~=
- E EXTEND THIScLETTER OF. CREDIT ~BEYOND.THE. CURRENT EXPIRATION DATE.

.
~

IN1THE EVEliTEYOUfARE'SO NOTIFIED,fANYEUNUSEDLPORTION'0F3THEA '
CREDIT -SHALL$-B'E AVAILABLE UPON PRESENTATION ,0F YOUR. SIGHTc. DRAFT .

~

WITHIN 90. DAYS AFTER THE DATE OF RECEIPT OF NOTIFICATION.BY'BOTH
YOU ND BIOGENs INC. AS SHOWN ON THE LATER OF THE SIGNED'. RETURN l

(GQRTS AND;m DING AS FOLLOWS:REAmsinuctionsio tHI AD
. y.. ..' . - -. . .

,

P oo compiete ona torwo,d io bonerdory the assochod e@nor ocMee
lwhout odcrino yourceremou - ' CONTINUED
.
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IRREVOCABLE STANDDY. LETTER OF CREDIT . *.'l. ' JULY 26,~ 1990.
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.
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SO40785W 6
_ PAGE 02.

U.S. NUCLEAR REGULATORY COMMISSION -
'

WASHINGTONi DC 20555 .
.

REF: LICENSE ~ 6 20-19808-01, 02-19008-02 .
,

.

-

-

- -

. , .
.

.. .

"WE CERTIFY THAT THE LICENSEE HAS FAILED TO REPLACE THIS.
.

LETTER OF. CREDIT WITH OTHER COLLATERAL ACCEPTABLE
TO THE DEPARThENT WITHIN 30 DAYS OF THE BANK'S
NOTICE TO 'iERMINATE THE LETTER OF CREDIT."

UHENEVER THIS LETTER. OF CREDIT IS DRAWN ON, UNDER At i
COMPLIANCE WITH THE TERHS OF THIS CREDIT, WE A U i NOR
SUCH DRAFT UPON PRESENTATION TO US, AND W H L' F S ~HE
AMOUNT 0F THE DRAFT DIRECTLY INTO THE i d{{ fg O- IOGEN,
INC. IN ACCORDANCE WITH YOUR INSTR \>.,

WE WILL ENDEAVOR TO GIVE PP I E LICENSEE AND THE*

DEPARTHENT OF A NOTICE R . R 4' ILED ALLEGING THE
INSOLVENCY OR BANKRUP i <t ALLEGING AN? VIOLATIONS
OF REGULATORY RE, QUI - t S tal RN ULT IN SUSPENSION OR

''

HEBA'"\''i
~~ 0 QETODOBUSINESS.REVOCATION OF m

. , _
g. .s . c.-

.

.. .
-3,, .. , .. . ..

DRAF . i EUNDER HUS < "DR N UNDER SHAWHUT BANK,* ~

N.A. . SO40705W D ,~1990 ".
''

.

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

THIS CREDIT IS SUBJECT TO THE UNIFORM CUSTOMS AND PRACTICE FOR
DOCUMENTARY CREDITS (1983 REVISION) INTERNATIONAL CHAMBER OF
C0MME.RCE, PUBLICATION' NO 400. -

, . , . c.- .
- -

,

,. l'Le.- .
- ., q ' .. ., ..

,

f . - -' , . ;. . . *
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'

. . .

.y, ' y :.. j ;; % u.s: . . . ;.; .
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Exhibit C

SPECIMEN CERTIFICATE 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 Dhectors on . 19 ,

,

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

~

1
.

i

Secretary

l
1

RESOLVED, that this Board of Directors hereby authorizes the President, or such other i

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.

1
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FOURTEEN CAMBRIDGE CENTER. CAMBRIDGE MA 02142 617 252-9200. FAX 817 252-9617
.,

BGSEN
C

Dr
M '' ' I7 Januan/ 27,1992,

C'

gmpf(| U.S. Nuclear ReguloTory Commissioro Region i
gj

h}6"
(fW;') g' Nuclear Materials Sofety Section B

475 Allencale Roao
-' '

King of Prussia. PA 19406

To Whom it may Concern:

This e tc eauest renewc c' License numoer 20-1980S-01. which is due -
to expire Feoruary 29,1992. Enclosed (in duplicate) are:

. NRC Form 313 Application for McTenal License. ,

''

. A description of Biogen's current radiation safety program.

Also enclosed is:

. A check in the amount of $1100, the application fee.
r

if there are any questions about the program or this application, you .
may contact me directly at the above address or by phone at (617)
252-9236. Thank you for your attention to this matter.

Very.truly vours,

h@[
>

ISusan B. Lee., RSO, Manager 4

Environmental Health and SafeTv

+

wJewtav //2o7o
rm w, sCAS-''

,
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Financial Assuranco('] D0 commissioning ( ')
Due to the expansion of Bio 111, and increasing labor costs since the<

decommissioning funding plan was initially prepared, the site specific cost
estimate for decommissioning has been 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 total of

decommissioning cost at this time is $24,450. Attached is a single page
summary of the calculation.

Biogen maintains a letter of credit in the amount of $25,000 issued by
Shawmut Bank, N.A. to provide financial assurance of its ability to pay for
decommicioning under 10 CFR 30. Please refer to Mr. Frederic A. Eustis, lil's
letter of 2_ July P90. and its attacnments for additional information regarding
this financial assurance. This information continues to be consistent with
Biogen's Radiation protection proaram.
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BIO I,II,III; 1/92

1. PLANNING & PREP TABLE 1

DAYS
TASK SUPV. TECH /FOREN CHP CLERICAITOTAL DA $ COST
1. PREP DOCUMENTS 1 1 0.5 2.5 1572
2. SUBMIT PLAN 2 0.5 1 3.5 1343
3. DEVEL WORK PLA? 1 I 300
4. PROCURE EQT. ALL ON HAND
5. STAFF TRN 'G 1 1 2 1509
6. SURVEY FACILITIE 6 1 0.5 0 7.5 2595
7. OTHER

1. PLANNING & PREP. I1 1 3 1.5 16.5 7328

CRAFTSMAN
2.DECONTAM/DISMA 1 12 0.5 3 16.5 3201
LABCR EST(TABLE 3)

5. FINAL SURVEY 6 1 7 7326
LABOR EST(TABLE 9)

GRAND TOTAL LABOR 17855

NUMBER DIMENSIONS

GLOVE BOX 0 TABLE 2
FUME HOODS 9 LABOR ESTIMATEHOT CELLS 0 JOB S/YR X 217c OH S/ DAY
LAB BENCH (M) 45
SINK / DRAIN 8 TECH /FOREN 28000 33880 141
FLOOR SPACE (SQ.M) 12 CHP N/A 1200
VENT DUCT (M) 3 30 CLERICAL 25000 30250 126
WALL SPACE CRAFTSMAN C/4 200
OTHER SUPV/RSO 61000 73810 308

3. PACKING, SHIPPINO, DISP OF LLRW

NO. $/ UNIT 5EST..

DRUMS 17 35 595
STORE FOR DECAY 15 DRUMS 5000
DISPOSAL 1 DRUM 1000 1000

6595

4. RESTORATION N/A
5. FINAL SURVEY SEE ABOVE

. 6. SITE STABILIZATIC N/A

TOTAL SUPPLIES 6595
TOTAL LABOR 17855

24450
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BIOGEN RESEARCH CORPORATION>

In reviewing the coments the reviewer will note that there will be some -
overlap between ICF and OGC comment!.. The following coments should be
included in the basis for the deficiency letter:

1. ICF comments 1 through 13, plus last paragraph.

2. All 0GC coments.

All other comments and discussions are for reviewer information.
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February 6, 1991

Note to: Louis Bykoski, NMSS/LLWM

From: Mike Finkellitein, OGC/R&FC

Re: Review of ICF Comments in 5th Package dated 1/7/91

For each of the submittals listed below, the regional reviewers
must verify that the document is a signed copy of the original
and duly notarized.

4

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 com: rents are submitted on
Biogen's submittal.

..

.

_
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*/ Fairfax, Virginia
220311207

703/934 3000

ICF INCO R PO R ATED .

.

December 21, 1990

To: Dr. Lou Bykoski, NMSS/NRC

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

Subj ect: 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 i

labor hours and waste disposal costs; ;

(2) Submit additional detail to support estimated number of person- I

days required for planning and preparation;

(3) Incorporate a contingency " actor into the total decommissioning I
cost estimate and clarify ' hat 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;

l

(6) Delete 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:

;

J
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(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 I

(13) Submit a letter of acknowledgement with the standby trust
agree. ment.

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 documentation, it di<'. nos
sufficiently support its decommissioning cost estimates. In parti miar, the I

licensee's estimates of the total person-hours required to occ.acaminate its
facility and the cost to dispose of radioactive waste appear low compared to i

1estimates in NUREG/CR-1754 for a reference facility with similar facility
components.2 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 choose 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
planning 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 days' to~
conduct a final radiation survey (see Addendum 1, Appendix B). IC* recommends

1 NUREG/CR-1754, Addendum 1, Technolocv. Safety and Costs of
Decommissioning Reference Non-Fuel-Cvele Nuclear Facilities: Compendium of
Current Information, Pacific Northwest Laboratory, October 1989.

2 One factor contributing to the underestimation of disposal costs is
3the assumption that 10 radioactive waste disposal drums will hold 75 w (cubic

3meters) of waste, implying a capacity of 7.5 m per drum, The standard 55-
3gallon 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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that the licensee provide additional detail to support its estimate of the
number of person-days required for planning and preparation of its facility
for decommissioning and for conducting a final radiation survey.

(3) Incorporate a Contingency Factor into the Total Decommissioning Cost
Estimate and Clarify that No Credit Was Taken for Salvage Value

The licensee apparently has not made any allowance in its cost estimate
for contingencies. The draft Regulatory Guide " Standard Format and Content of
Financial Assurance Mechanisms Required for Decommissioning Under 10 CFR Parts
30, 40, 70, and 72," January 1990, recommends that a contingency factor be
included in the decommissioning cost estimate. Incorporating a contingency
factor in the cost estimate will help to ensure that the licensee is 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. ICF recommends that the licensee
incorporate a contingency factor of 25 percent into its decommissioning cost
estimates. The licensee may choose to use a lower contingency factor if it
can show why a lower factor is appropriate. Furthermore, the licensee should

clarify that it has not included in its cost estimate credit for any salvage
value that may be realized with the sale of potential assets after

,

decommissioning (see page 1-13 of the draft Regulatory Gulde).

(4) Submit a Signed Letter of Credit

The letter of credit does not have an authorized bank officer signature.
In addition the words "Not Negotiable Copy" are stamped across the letter.
Each of these factors would preclude NRC from drawing on the submitted letter
of credit. The "Not Negotiable Copy" stamp implies that NRC does not have the
original letter of credit, as required to draw on the credit under the terms
of the letter. The absence of a signature implies that the mechanism has not
yet been executed. ICF recommends that NRC require the licensee to submit the
original letter of credit signed by an authorized representative of the bank.

(5) Amend the Letter of Credit to Revise the Notification Requirements

The licensee changed or omitted certain provisions recommended in the
draft Regulatory Guide relating to the notification requirements from the end
of Paragraph 3. 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 *

[ insert "NRC" or name of State agency) 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 i

reason, becomes unable to fulfill its obligation under the letter
of credit. |

|
1

_ . . _ _ _ _ . _ _ _ _ _ _
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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 Standby 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 that. 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.3
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

3 " 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.
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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 Grantor 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 effective
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. In addition, the submitted Schedule B is incompl,ete,,

because it does not include the deposit of $100 referenced in Section 4 of the
istandby 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 j
attached specimen certificate of resolution. Without the specimen, NRC cannot i

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
'

1

" applicable law," " decommissioning," " grantor," " investment
grade," " investment securities," and " trustee". These l

definitions do not 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 j
prudence, acting in a like capacity and fmmiliar with

,

such matters, would use in the conduct of an '

enterprise of a like character and with like aims. e-

,

This provision has been replaced by language that "the Trustee may
rely upon [the instructions of the licensee] 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 flexibility to the trustee's
investment options. The agreement does allow 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 Crantor 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 to sign the specimen.

Finally, NRC should ensure that documents submitted by the licensee are
originally signed duplicates, as recommended in the draft Regulatory Gulde.
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

'

i
,

i
i
|

|
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REVIEW OF DECOBO(ISSIONING FUNDING PI.AN (DFP)

Name of company or institutions O A~

Number of licenses and j
applicable regulations: 10 CFR Part 30

10 CFR Part 40
,

10 CFR Part 70

10 CFR Part 72

.i

Isotopes handled and
possession limits
(specify units):

p
. .

.

-|

Total cost estimate for
licenses listed above: $ 23,B7b.OO

General conunents on DFPs,

i N54a. gkkS Nb ]N W N C.m6 M M ' O-
Aqgmg a obbMs.1 b M4 REG /c[-.175(;

'
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CHECKI.IST FOR REVIEWING DECOMMISSIONING FUNDING PLANS (DFP's) -

QUESTIONS COMMENTS

(1) Does the licensee provide I.

supporting documentation for '

its cost estimates?-
/

Y Yes No |

!

(2) -Does the licensee use the
jAppendix.F " Cost Estimating
i

Tables?"

, [ Yes
-

\v No

!
(3) Does the cost estimate

include the following major
cost elements?

. . . . . . . . . . . . . . . _ . . . . . . . . . . .

(i) Planning and Preparation? ~

Yes No
,

(ii) Decontamination and/or
Dismantling of Radioactive
Facility Components?

Yes No

. . . . . . . . . .

(111) Packaging, Shipping, and
Disposal of. Radioactive
Wastes?

Yes No

.......... _ _ . . . . . _ ,

(iv) Restoration of Contaminated b SL*- $ $ b k h is . hh
Areas on_ Facility Grounds? '$ Q ihg,

-res,,c' '

No NA.,

.i"y. ,

. .=-=
_ - .......-

(v). .FiA&f Mediation. Survey?
'

v' Yes' No

(vi) Site Stabilization,'Lo g-Te Uh50- bb 54' h
Surveillance? (s g h Q,

Yes No NA

a
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CHECKLIST FOR REVIEWING I'T*P's (continued)

QUESTIONS COMMENTS
.

(4) Is the total cost estimate < g,
reasonable for the type (s)
and size (s) of facility
licensed?

Yes No

Not Sure .

- I

|

1

'|

.

J

(5) Are the cost estimates for 5454n4%4( u>a<kcLays equivel %
individual facility decekmbit W f,5 pea. cf lab
activities and/or components % p%g
reasonable? i

Yes No $^ C"f *
% and OkW c( m S& Cm4mmfvtaM w , W,g @e_eh

cw
g ghNot Sure

N keh Sih p.th

79 of wa.5le- wil not M tw IO 65 alt

k ,(.zos.2 u d). 3GI d w s O "k
e.M8 6y * gM-w'.n mc-s. , , ,

g_y , ey_,%ys qbb|fh~, 54sian4tdc xxth da
a aa.5g

-

Sa-y.

.)
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CHECKLIST FOR REVIEWING DFP's (continued)

QUESTIONS COMMENTS

4

(6) Do the computations seem
correct?

Yes No

(7) Does the licensee taka credit Ltunsa derts not e4-O:r* .

for the potential salvage yY jvalue of recovered materials
or decontaminated equipnent?

Yes No

.

(8) Does the licensee include a (,;ms,c,4 M hoY mbA
contingency factor inithe A y'
cost estimate? fow D

Yes YoN

(9) Does the licensee provide a Es4%b ddl hL M5ad M UN
description of the methods isg % hJ ere M ,edof h 4
that will be used to adjust

4( g g jj ,44|<.cY c e (5
the, doccouaissioning cost e

-

estAmate periodically over a sf%4rrw, la 5P'c< , **b'"I* #'
theblifib of the f acility? gg ,,e.g ,J 4, ag,

$N Ontq d.No

_
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APPENDIX A
'

CHECKLIST FOR DECOM4ISSIONING FINANCIAL ASSURANCE

NAME OF LICENSEE OR APPLICANT 3iOc y ,\nC
MAILING ADDRESS

14 C_Jcowl,riC\Ge Cenkr
-

J
Cn m bX cla e- M A 0 3 \M1

J ;

A. Licensee Part (check one of the followino):
,

1

/ Part 30 Licensee or Applicant Part 70 Licensee or Applicant 1

Part 40 Licensee or Applicant Part 72 Licensee or Applicant !

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

dd u Ql .TQ900 ate of Financial Assurance Submission EMC MgN%01.
J Exp's ces : M3 a Aq9 \- !

2. Public Entity
1

/ Private Entity
'

i

-|

3. Certification of Financial Assurance .
,

1

/ 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 ,

, Letter of Credit 96,000 pe_e_ h os n e4- k>cr h !
Line of Credit dary ced.
Parent Company Guarantee / Financial Test

(c)e External Sinking Fund, Sinking Account and Surety /-

i 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

(d) StatementofIntent(publicentitiesonly), 4

*May not be used in combination with any other instrument.

A-1
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APPENDIX C

CHECXLIST FOR SUBMISSION OF SURETY / INSURANCE / PARENT COMPANY GUARANTEE,

A. Check Appropriate Form of Surety / Insurance / Guarantee

Surety Bond

t/LetterofCredit * # #' % ' N"
'

p es co e 4 n.A c ed3
Line of Credit d4ered. Mcm ksh n b c d d e h p ct
Parent Company Guarantee / Financial Test *

Insurance

B. Check Documents Submitted for Surety / Insurance / Guarantee

1. Surety Bond
Surety Bond
Standby Trust Agreement ~

Acknowledgement ,g,e,sg
2. Letter of Credit sped m n Ced E # **

!./ Letter of Credit -no+ S\yed >.' e'* @* !/ Standby Trust Agreement ceeMNch oC bcWC'- ty c.-- Acknowledgement |N
-nennt\cd eck

3. Line of Credit Schedu\e Ap

Verification _..g e mp \e. W
sewegwie, g

Standby Trust Agreement uc.o m p\e_k ,

I

Acknowledgement schedw\e. C g
~Troske%4eeS b" 00 34. Parent Company Guarantee be e.n a reed veen.Letter from Chief Executive Officer of pplicant or

Licensee
Letter from Chief Financial Officer of Parent Company
Financial Test: Alternative [I or II]
Auditor's Special Report and Attached Schedule
Corporate Guarantee

'
t.Standby Trust Agreement -

. Acknowledgement

5. Insurance
Certificate of Insurance
Standby Trust Agreement
Acknowledgement

May not be used in combination with any other instrument.

:

u
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EXHIBIT 3-5
.

CHECKLIST OF CRITERIA FOR REVIEW OF TRUST AGREEMENTSa

-5+c d k TroS h/e Copy of corporate by-laws or other evidencyindicating thak parties
signingthefinancialinstrument(forthpapplicant)areauthorized
to represent the organization in the tra saction.

\n c.Lude 5 b
Re> ed.clerce. k-\cMi cm d uh c3e s e' o c$ce m-h en .cd T s p<tcAe e J
Evidence that the fibwk.k instrument is an originally signedO A i s a_u% cv , cal .

Y[[*
ancia

duplic6te (e.g., an executed copy of the instrument).
@y,a_g - op; 0~ - u - h c qa nL- ._V,J

---

s

/* Evidence that the financial institution has authority to act as a
}

trustee. h \ h M ' j uo Igfhk % '

Du not WA c. c_ J a c a c c. + 6 \ h e r . g m 4 g
h o7 [ wner I N hi M
g.g , c " W - ^:r , % c 6.- w, v , % cWad i m e s. c x W !:r d
i t -1 r.

. t.

~ 'Descridioli Aiding." atrec<s, ahm p med is mea eac<1.
f> ct leHer or crece, &W sted% Wustsh W ustd 4ev. hcece.ipFc4 Sacb P%muhb 0 % -e n we ex.-y Grantor or grantors (intrbductory paragraph).

Ak. '. M3 3 0 ,\ M O
1. Names fwp , \n , w wwysy q 4
2. Addresses

/-* Trustee or trustees.

1. Names and addresses 3 bc^ " * V + b Y R ' C^o % re'5).

,

2. Bank or corporate trustee (introductory paragraph)

Identification of facilities and cost estimates (Section 2).b*

rec es % 5chtkJLra. A b c.c6t e5%Mts., wM cAA t

6ch_M A cloe s neA prom-L
aAdapted from 17A Am Jur Legal Forms 2d (Rev) 5251.94.
References are to recommended wording for trust agreements

provided in Section 4.

: ,

3-19
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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).ev M;h a $ em, (e.@ c cG c.rtdW 9 sec.% m Q rehr-s tot

AM 6 O t ?> scRd4 c6s weA g, pet A g % 3 % 4 o g .
.

g Duration of trust. gj
vb,|]Cr ~

?

Description of trust property.*

'

1. Property described in attached schedule (Schedule B) W|N L

E co2. Cash t

3. Stock and other securities O lvV
.

4 Additions to trust. cmc.ch w ecC e 9'h* N - ~
'

Distribution of trust principal (Section 5).*

hb w o <-
L4. Disbursement to licensee upon proper certification- 3

s Payment for activities at NRC's direction in writingv.
/ Refund to grantor at NRC's specification in writing after I

completion of decomeissioning activities
A W,%a.wd provsW3 must- MP u c.eed to peecAd . 5%)

Trust management (Sections 6-8).* cW
6G59 % Gowo.WcWM' 9 e

1. Discretionary powers

2. Fiduciary duty
/

.

3..!demningling and investment

4hhleorexchangeoftrustproperty
5. Scope of investments

/6. Express powers of trustee

7. Borrowing money and encumbering trust assets

(Optional provisions)*

:

3-20
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EXHIBIT 3-5 (continued),

8. Insurance

9. Operation of business

10. Compromise of claims

cdd.tCb, , * Taxes and expenses (Section 9). Luw c_.

2d + SC,e Annual valuation (Section 10). %
/

/* Advice of counsel (Section 11). p k h m

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

.

/. Trt.stee compensation - abcl phr m1

C~2. Successor trustee iMu_d g owtlO,cLc9
/3. Instructions to trustee <wic,si, 9% (c wcJp

~* Amendment of agreement (Section 15). mbethm
'

i Irrevocability and termination (Section 16). m be & m

Immunity and indemnification (Section 17). celd.o_ck \CWpy, %0-s*

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

W Interpretation and severability (Section 19). \rtibedbYN y
-

r
otonecsMe O N^AAA.ed.' <w.cMew.s.'. " A c ce eb a oS h uW),h "3 "C. cm du ti cws, *%

u~.
Date (signature block). WM cA \nstres.*

% bhY Y Sk m , chte)e fI

vs Signatures (signature block).

j Acknowledgements, seals or attestations, if necessary or desired'

(witness by notary public). tihe ss e s, , b ut no sec~0o,
QWeg., wc4 ickeJ@ed u Mobries ?obGc. .j

'
L* Acceptance of trust by trustee or trustees (acknowledgment).

f bd$Q hhhhhdcy $cchm 6(cA ) bA

" Accecah e4 Tr** 3.n uo d ,
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EXHIBIT 3-7
'

.

CHECKLIST OF CRITERIA FOR REVIEW OF LETTERS OF CREDIT

,

Copy of corporate by-laws or other evidence indicating that parties*

signing the financial instrument (for the applicant) are authorized
to represent-the organization in the transaction. J

ex: e v e t ~c - c y m. a c mi b.p r o % ~_keye J .

Ehdnc'e~tla't'The filian"cW Tn'st'riiiEEnt. is a|n originally signed
s g q_ , w ,.- - - ~ -

'u
^

*

duplicate (e.g., an executed copy of the instrument).

No S't gncdurto, .4 Rc+ MgoMee C.upg 5% hp.
Evidence that the financial institution is regulated by Federal |or- *

;

State agency (e.g. , member of FDIC,- Federal Rgse,rve System, etc. )'. -

w N25 & nuS Y ,N R.
* The instrument must be entitled a letter of .redit.

* \rce vcado\e SM% Lolkr oQ C_re$d ' ,

'

f The letter should be limited in amount.
i3Ci,000

y The letter of credit must contain a specified expiration date or be q
written for a definite term.

C. y (Aces hd3 %\DI)dudomc3 ted% tKbM MN LgecW' -
.

f The issuer's obligation to pay the beneficiary should arise only
upon presentation of a draft or other documents specified in the I

letter of credit.
w%,,a% er.\ b eg% &Sh =&, g

v* The bank must r.ot be called upon to determine a question of fact or 1
-

law at issue between the licensee and the Commission or State
regulatory agency.

0
% (+7 The licensee should have an unqualified obligation to reimburse the

issuer for payments made under the letter of credit.

* LM o Q . CSEdib ib d e h OL % d kb
yea .

,

*
.
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NRC posu 218 v.s. NucLtaa ntout.Avo Av couuissioN DATE

TIME -

TELEPHONE OR VERBAL CONVERSATION RECORD .

. O INCOMING CALL S OUTGOING CALL O viSir
PE N CALLING OF FICE/ ADORES $ , h NUMBE R EXTENSION

G

PiMSON CALLED OFFICE /ADORESS PHONE NUMBER | EXTENSION

Ora k 0. (v 6i7)2 7 2-3ro6c
CONVERSATION
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..
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"
DAT1E*

,.

ACTION TAKEN INITIALS

DATE

NMCFORM 218 64 73)
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FOURTEENCNABROGECENTER.CAMBRDGE,MA02142 617-864-8900 FAX 617-4911228

3GSEN

30 July 1990

U.S. Nuclear Regulatory Commission
Region 1
Division of Radiation Safety & Safeguards
Nuclear Material Safety, Section B
475 A11en' dale Rd.
King of Prussia, PA 19406 ;

Re: Biogen Inc. License 1:20-19808--01 and 20-19808-02
Financial Assurance

Dear Sir:

As additional support for the Shavmut's Bank capacity to act as
trustree, 1 enclcse a certificate from the bank.

If you have any questions about our application, please call or
write.

Very truly yours,
f QJ L l c d ,, Q'

.

Frederic A. Eustis, III
Vice President - General Counsel

FAE/mh
Enclosure

.

&

'

mu
O,'

AUG 061990
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I fua ther certify that the Of ficer-in-Charte of the Trust Division.

ncting pursuant to section 9.2 el the Br-Laws and the af urementir.med vot es of " * " ' " " " ' #" # " *

the Rosed cf Direct is. has celeested to ttte individuals nseed heluw. acting Hark A. Forgetta Authorized Officer

sinsty, full r*>wer and ' authority In the name smi art behalf ut the N6aeut Rank. * * #"*
, _

Kational Association. as trustee. adelnistrator, t egistrar of stocks and tuon " " " " " * * C" ^ ' '

cr in or,y other fiduciarv carecity administered in its Tnist Divis,1on. under
_

* " "# #"

sent of the ossociation or otherwise. by manoni signeut e over t he cenern t U "" "#" "
's

/Gs

deslenat iot:s of " Authorized Of ficer". "Authortred Of ficial* "Authotized ""' """ " ^" ' " #" ' , b" }/

Sfcosture* or such other title set forth opposite his names II' * * * * " * " * " *" " #"

To authe.sticare bonds. and to execute and deliver contracts. checks and "

drafts: f oreciosure and other deeds of real est ate. nnd disciutrees' j

gelenses, extensic4:s. and assignments of sot tr.ves certificates of Michael M. Unpkins Authorized Officer
doork. reelstered txwids and proxies by shish stock held or oww i by the #

assnelatinet as fiduciary or af.ent shall be scoresented at corporate Vitu lacoverri Authorized Officer / /t-
--meettues: declarations of trust to tre executed by the associat ion es Jmet r. Halkasfan Authortred Officert e sis t ee, ond. genetally. e1I other issst eement s <.r don ument s relet lug to go.f r Jfff f[qWpencerty or rights of all kinds held or reecd by the assocle: im. as jFrank Mc!*nnsid. Jr. Atathitired Officer

- i
4Mtrustee or egent.

Willina HuntoeI fusther certify that the following is a specimen of encte such person's Authorized Officer J/{/DMArm4
-

Isinne C. Nrphy Authorized Officerslenatute. and that seid Articles of Associetfou. Ry-inws. Votes amt
Rachc11 J. Spalding Authorized Officer

,
/y-f

3** t ef eestlaus of Sientng Authority are all in full fne ce owl ef fect. f W
Phy t tis ThampsonNnee Office S ice r ut e Authorized Officer

[ . [w; j~
.

bavid Torres Authorized Officertsaw r:nidseitti Vice President
_ gQ '

Analt en F. Turlo Authcrired Officer *Robert J. Dunn Vice President j _ _ m /*
,-- - , Phillip R. Welsher Authorized Officer .

,jf!Clark M. Whitcomb Vice Freeldent u -

'' / Kathleen O. Woods Authorized Officer IhJohn J. Flynn Assistant Vice Fresident
_ _

raol C. Crenier - Assistant Vice Fresident L efa
/ IN WITNESS WHEREOF, I have hrseunto set my howl a. the seal of ShowmutCferles E. Mooley Assistent Vice President / V

//4teth_/m Bank. National Association.Natalie S. Forrest Assistant Vice President d
Bathora A. Clowino Assistant Vice Fresident MEr/A U/h/)
Lee E. MneDonald Assistant Vice treeldent b

valerie Latkins Senew Aveistant Vice President f if 1/_ d[M *
-

# * 4
Samuel McMurtrie. Jr. Corporate Trust Officer *

- / i
Arthur Blakeslee Authorized Officer '

Rint te Bouchard Authorized Officer O 'p . 9
Stephante S. Bunnett Authorized Officer RM EMM AkI8d**CSec
St yen R. Calder Authorized Officer

_

IAisn . C-frey Authorized officer

bue/At.*ur. Cr w ier Authertred officer 41A

Anthony t.. taten. Authorized officer , _/F[ _

d

sr

_ _ , ||A.. . . _ - .
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I. Arnold I. Kappel. Assistant Secretary of Showmut Benk National Dirision any Executive Vice Fresident, and any Senior Vice President
respectively, acting singly, are hereby authorized to delegate to

Association (the** Bank"), hereby certify that the follecing is a true and of ficers or employcer of the Bank or, in a particular transaction. to
such other person or pctsons. khether or not such person or persons are

- corplete copy of Article First of the Articles of Association of the Bank: otficers or esplayees of the Bank, selected by him on such conditions as
he may determine authority to sign and deliver in the name und on behalf

*r1RST. The title of this Association shall bc 'Shawmut Bank. National of the Bank. under its corp., rate seal wherever appropriate, any
Association', the Association in conjunction with its said legal name may instruments and documents required in the ordinary operation of the
also use, as a trade name. 'Shawmut Bank, N.A.' and its forace name, Investment Services and Private Banking Division, facluding the
"Shawmut Bank of Boston, N.A.'" authentication of bonds, for which the Bank acts as Trust.ec. Such

dciegation shall be in writing and signed by the delegating officer and
further certify that the following is a true and complete cope of countersigned by the Cashier, or in his absence, by an Assistant-

The Secretary sha.il keep the records of such delegations andCashier.
Sect 1 a 9.2 of the By-laws of the Bank: shall report on tnc same to the Board of Directors when requested. All

delegations heretofore executed under the prior existing and existing
*Section 9.2. Trust Division Signing Authoritt. The Chairman of the Sy-laws are hereby ratified and affirmed and shall continue in effect

the P'csident or the until amended or revoked.Board, each Vice Chairman of the Board, r
Of ficer-in-Charge of the Trust Division shall have full power and
authority, in the name and on the behalf of the association as trustec. I further certify that the following is a true and complete copy of Vote .%

administrator, executor, registrar of stocks and bonds, or in any other
fiduciary capacity administered in the Trust Division, under seal of the f the Eoard of Directors, adopted at a meeting duly called and held on
association or otherwise, to authenticate bonds, and to execute and
dellwer contracts, checks, and draf ts; foreclosure and other deeds of November 10. 1938:
resi estate, and discharges. releases, extensions, and assignments of
mortgages; certificates of stock. registered bonds, and proxies by which Further Voted: Ihat, to the extent votes and documents adopted or
stock held or owned by the association as herein stated shall be executed prior to November 10. 1983 remain in effect and with respect to
represcnted at corporate meetings; declarations of trust to be executed cach action thercunder af ter said date each document previously executed
by the association as trustee; and. generally, all other instruments or by the Officer-in-Charge of the Trust Division. the Of ficer-in-Charge of
documents relating to property or rights of all kinds held or owned be the Financial Management Division or the Officcr-in-Charge of the
the association as herein stated; all subject to such limitations as the Imesment Senices and Private Banking Division shall continue in force
Board of Directors may impose. The Board of Directors may from time to and effect as a document executed by the Officer-in-Charge of the
time, subject to such limitations as it may impose, authorize othec Imestment Senices Division and each reference to the Officer-in-Charge
of ficers or designated individuals to act as aforesaid in the name and on f the Trust Division, the Officer-in-Charge of the Financial Management
behalf of the association. or authorize the Chairman of the Bootd. cacli M Visi a r the Of ficer-in-Charge of the Investment Services and Private
Vice Chairman of the Board. the President or Of ficer-in-Charge of the E m.ing Division in any such previously adopted vote of the Board of
ru ' Division to so delegate such authority. Signing authority Directors of this Bank or any committee of the Board or in documents

- hert ader delegated may, in the case of checks and in other instances netctofore executed by or on behalf of the Bank or by the
specifically authorized by the Doord of Directors, be exercised cither by Officer-in-Charge of the Trust Division, the Officer-in-Charge of the
manual or facsimile signature and either such signature may be over the Financial Management Division or the Of ficer-in-Charge of the Investment ,

titic of the signing cf ficer or o"cr the gencial designations of Services and Private Br.nking Division shall be deemed to be a reference
' Authorized Officer', ' Authorized Official' or ' Authorized Signature'. to the Of ficer-in-Charge of the Investment Services Division; and the

words " Trust Department" or * Trust Division" or " Financial Management
I further certify that the fcilowing is a true and complete copy of a Divisicn" or " Investment Services and Private Banking Division" or words

f similar import in any such votes or documents shall be deemed to be a
Vote of the Board of Directors, adopted at a meeting duly called on July 13. reference to and include the Investment Services Division of this Bank

wherever the facts and context so permit."
1%3; ns amended by votes en May 18. 1972 cnd July 27. 19S8:

" Voted: That, as permitted by Section 9.2 of the By-lo.<s, the Chairman
of the Board. the Vlec Chairman of the Board, the President, the
of ficer-in-charge of the Investment Serviccs and Private Banking

i

!
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FOUMEENCAMBROGE CENTER,CAMBROGE MA02142 617 864-8900 FAX 617 491-1228

t.og {A0 f b_. | & . ...-

Remitter __ d_N _h_ _.
)Check No.f _ wt4

Amount _8_f_Qf_ 8 ?

'lf" g.Sk.k 70k:Fee Category 3 [ .

July 27, 1990 Type of Foe __
Date Check flec'o.. A

p
/ .

Date Cos f_ _ .
/$/ ; id -

Dys ./.p;npleted.. XNd
.

8''Mr. John Kinneman, Chief ______...y.
/Nuclear Materials Safety Section B

Division of Radiation Safety and Safeguards
U.S. Nuclear Regulatory 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 20-19800-02, enclosed please find
Biogen's decommissioning funding plan (DFP).- The DFP includes:

* a site specific cost estimate for decommissioning,

a description of the method (s) of assuring funds for' .

decommissioning. -

.d-s

c::2 -

For license 20-19808-01:- ~

EE:| 5
,

Although guidance for estimating time and cost of [ d: S-
decommisioning components of research laboratories using d M ;

Cradionuclides. vere taken from NUREG/CR-1754 Addendum 1, October o

staffandconsultants,actualperdrumcharges.forradioactive@..
''

1989, current cost estimates are based on actual labor costs

vaste disposal, and actual time required ~to do the cleaning M.
necessary to bring surface contamination to the level: acceptable
for unrestricted-.use. These cost estimates vill-be revised at'the
time of amendment or renewal, and at the(3 psyfvigg) Tjbggvishes .tt

to terminate activities under the. license. The revision of cost.
estimate vill reflect changes in. inflation, increase or' decrease
in laboratory space and/or use of. radionuclides. change S i,i
disposal. options and costs, and changes in' techniques used.for,-

e

decommissioning.
. .

The format of the' site specific cost estimate 1.s ,

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

113030J
'

& D 1990
OFRCIAL RECORD COPY Ali. JO . . . ..
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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 tor $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,

' W
Susan B. Lee, RSO, Manager
Environmental Health and Safety

cc: Eustis

. _ .
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Biogen, Inc.

Decommissioning Funding Plan
July 27, 1990

Cost Estimating Tables

1. Planning and Preparation

Table 1
Work Days and Cost ($)

Task Supervisor C.H.P. Clericr.1 Total Total ($)

Preparation of
Documentation for 1 1 .5 2.5 $ 1563
Regulatory Agencies

Submittal of Decommissioning
Plan to NRC vhen required by
10CFR 30.36(c)(2) 2 .5 1 3.5 1321

Development of Vork 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 5.5 2110

Totals 8 5.5 1.5 14.5 6798

Table 2
Unit Cost for Vorkers

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
C.H.P. (consultant) 1200
Clerical 20,000 21 24,200 121

i
|

|

|

Biogen, Inc. )
Decommissioning Funding Plan July 1990 |

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

Item No. Dimensions * Notation

Glove Box 0
Fume Hood 10 5 and 6 ft hrods
Fume Hood 1 5 ft hood *

Lab Benches 125 linear feet
Sinks 7 12 ft'
Cup sinks & drains 4 10 ft drain pipes *

Drains 7 10 ft drain pipes *
Contaminated floor space

100 f t' *

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

Table 3
Vork Days and Cost

1. Decon/ Dismantle Major components and/or Processing and Storage
tanks: N/A

2. Decon/ Dismantle Labor cies, Fume Hoods, Glove Boxes, Lab
Benches, etc.:

S.u pv . Tech. Crafts. _Cf1P Total Total (S)

2 10 3 1 16 $ 3767

3. Decon/ Dismantle Vaste Areas: included in 2. above.
4. Decon/ Dismantle Service Facilities: included in 2. above.
5. Decon/ Dismantle Vaste 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 reelean and remonitor, if
necessary: included in 2. above.

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

Table 4
Equipment and Supplies

Item Quantity Cost ($) Total Cost ($)
Rad vaste drums 10 31 $ 310

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

Biogen, Inc.
4 Decommissioning Funding Plan July 1990
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3. Packaging, Shipping, and Disposal of Radioactive Vastes

Nate: 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.(m') No. Type Unit Cost Total Cost

Dry solids 75 10 drum $608 $6080

*
4. Restoration of Contaminated Areas on Facility Grounds I

Table 8: 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
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FOURTEEN CAMBROGE CENTER. CAMBRDGE MA 02142 617-864-8900 FAX 617-491-1228

30SEN
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 Shavmut bank is regulated by a Federal agency;

4. Letter from Ms. Susan Lee regarding estimated cost of
deco- issioning as part of a decommissioning funding plan
toge mr with a check for license amendment.

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

If you have any questions regarding the foregoing, please give me
a call or write.

/

Very t dly yours g 'e

J d

,%. kid
Freperic A. Eustis, III
Vicb President - General Counsel

FAE/mh
Enclosures (6)
cc: J. Catterall

S. Lee
D. Voonton - Shawmut

L
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APPENDIX A
. .

CHECKLIST FOR DECOMMISSIONING FINANCIAL ASSURANCE

NAME OF LICENSEE OR APPLICANT
Biogen, Irc. [20-19808-01, 20-198084)2]

MAILING ADDRESS
14 Cmin&e Cmter

!

Cmtri@, m 02142'

:

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

x 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)

Date of Financial Assurance Submission1. _ n ,1 y 1990

2. Public Entity

y Private Entity

3. Certification of Financial Assurance
!

.
x Decommissioning Funding Plan

i
4. (a) Prepayment Option (See Appendix B)

Trust Fund
Escrow Account
Certificate of Deposit
Government Fund
Deposit of Government Securities

(b) x Surety / Insurance /0ther Guarantee (See Appendix C)
Surety bond

y Letter of Credit
Line of Credit x |

Parent Company Guarantee / Financial Test

(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

(d) Statement of Intent (public entities only)

*May not be used in combination with any other instrument.

OFBCIAL RECIlRD COPY /4JO11acao
,
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IRREVOCABLE STANDBY LETTER OF CREDIT JULY 26, 1990

SO40785W PAGE 01

h; U.S. NUCLEAR REGULATORY COMMISSION
5 WASHINGTON, DC 20555
5 REF- LICENSE ? 20-19800-01, 02-19008-02
9

5
5
2
8 DEAR SIR OR MADAM:
I
@ WE HEREBY, ESTABLISH OUR IRREVOCABLE STANDDY LFTTER OF CFEDIT IN
y YOUR FAVOR, AT THE REQUEST AND FOR THE ACCOUNi 0F BIOGEN, INC.,
j 14 CAMDRIDGE CIR., CAMBRIDGE, MA 02142, UP TO THE AGGREGATE
g AMOUNT OF TWENTY FIVE THOUSAND AND 00/100 U.S. DOLLARS
6 ****H*xt25,000.00 AVAILADLE UPON PRESENTATION DY YOU OR YOUR

j DESIGNEE OF
8
[ (1) YOUR SIGHT DRAFT, DEARING REFERENCE TU THIS LETTER

$ OF CREDIT NUMBER SO40785W
8

| AND |*
(2) YOUR SIGNED STATEMENT READING AS FOLLOWS: i

,

a' ,

'g !
"I CERTIFY THAT THE AMOUNT OF THE DRAFT IS PAYABLE i

e PURSUANT TO REGULATIONS ISSUED UNDER AUTHORITY OF
S THE U.S. NUCLEAR REbULATORY COMMISSION (NRC), AN

E{
AGENCY OF THE U S. GOVERNMENT, PURSUANT TO THE
ATOMIC ENERGY ACT OF 1954, AS AMENDED AND THE

j ENERGY REORGANIZATION ACT OF 1974."
b
8 THIS LETTER OF CREDIT IS ISSUED IN ACCORDANCE WITH REGULATIONS
Q ISSUED UNDER THE AUTHORITY OF THE U.S. NUCLEAR REGULATORY
$ COMMISSION (NRC), AN AGENCY OF THE U.S. GOVERNMENT, PURSUANT TO.

8 THE AT0 HIC ENERGY ACT OF 1954, AS AMENDED, AND THE ENERGY
f REORGANIZATION ACT OF 1974. THE NRC HAS PROMULGATED REGULATIONS
{ IN TITLE 10, CHAPTER 1 0F THE CODE OF FEDERAL REGULATIONS, PART
9 30, WHICH REQUIRE THAT A HOLDER OF, OR AN APPLICANT FOR, A
$ LICENSE ISSUED UNDER 10 CFR PART 30, PROVIDE ASSURANCE THAT l,-

$ FUNDS WILL BE AVAILABLE WHEN NEEDED FOR DECOMMISSIONING. I

E

! THIS LETTER OF CREDIT IS EFFECTIVE AS OF JLILY 26, 1990 AND i

{ SHALL EXPIRE ON JULY 26, 1Y91, BUT SUCH EXPIRATION DATE SHALL BE^
a AUTOMATICALLY EXTENDED FOR A PERIOD OF ONE YEAR DN JULY 26, 1991

c 5 AND ON EACH SUCCESSIVE EXPIRATION DATE, UNLESS, AT LEAST 90 DAYS |

2} DEFORE THE CURRENT EXPIRATION DATE, WE NOTIFY BOTH YOU AND
: E BIODEN, INC. DY RETURN RECEIPT THAT WE HAVE DECIDED NOT TO
Ef EXTEND THIS LETTER OF CREDIT DEYOND THE CURRENT EXPIRATION'DATE.

IN THE EVENT YOU ARE SO NOTIFIED, ANY UNUSED PORTION OF THE
CREDIT SHALL DE AVAILADLE UPON PRESENTATION OF YOliR SIGHT DRAFT
WITHIN 90 DAYS AFTER 'iHE DATE OF RECEIPT OF NOTIFICATION DY DOTH
YOU AND BIOGEN, INC. AS SHOWN ON THE LATER OF THE SIGNED RETURN
RECEIPTS AND READING AS FOLLOWS: |

CONTINUED

I

L-. _ _ _ _ - ._ _ __ _ .. _ _ _ _ _ . . _ _ _ _ _ ._
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QjShawmut Bank,N.A. ||&*32a7133
PO Box 2116 Paston MA022112176.7e: 617 292-2000 S.W,1 F T. ADDRESS: NASH US 33

IRREVOCADLE STANDDY LETTER OF CREDIT JULY 26, 1990

SO40705W PAGE 02

U.S. NUCLEAR REGULATORY CUMMISS]DN,

S WASHINGTON, DC 20555
E REF LICENSE ? 20-19008-01, 02-19000-02
8

h
3
d'

8
s "WE CERTIFY THAT THE LICENSEE HAS FAILED TO REPLACE THIS
I LETTER OF CREDIT WITH OTHE'i COLLATERAL ACCEPTABLE
O TO THE DEPARTMENT WITHIN 30 DAYS OF THE BANN'S
} NUT]CE TO TERMINATE THE LETTER OF CREDIT,"
y
2 WHENEVER THIS LL'TTER OF CREDI'i' IS DRAWN ON, UNDER, AND IN
$ COMPLIANCE WITH THE TERMS OF THIS CREDIT, WE SHALL DULY HONOR
8 SUCH DRAFT UPON PRESENTATION 'i0 US, AND WE SHALL DEPOSIT THE-
I AMOUNT OF THE DRAFT DIRECTLY INTO THE STANDBY TRUST OF BIOGEN,
j INC. IN ACCORDANCE WITH YOUR INSTRUCTIONS.

.

7
$ WE WILL ENDEAVOR TO GIVE PROMPT NOTICE TO THE LICENSEE AND THE
$ DEPARTMENT OF A NOTICE RECEIVED OR ACTION FILED ALLEGINO THE
y ItJSULVENCY OR BANKRLIPTCY OF THE BANK OR ALLEGING ANY VIOLATIONS
} OF REGULATORY REQUIREMENTS WHICH SHALL RESULT IN. SUSPENSION OR
i REVDCATION OF THE DANK'S CHARTER OR LICENSE TO DD DUSINESS.
O

\ r
2
y DRAFTS DRAWN HEREUNDER MUST DE MARKED " DRAWN UNDER SHAWMUT DANK,,

I g N.A , CREDIT NO. SO40705k' DATED JULY 26, 1990 "
.

|
S

i n
1 8

6 Q
}b'j-

D.C. FENNYl!ANER ASJ:ISTANT VICE PRESIDENT JULY 26, 1990g

8
d THIS CREDIT 11 SUBJECT TO THE UNIFORM CUSTOMS AND PRACTICE FOR
E DOCUMENTARY CREDfTS (1983 REVISION) INTERNATIONAL CHAMBER OF
$ C 0 time RCE , fUDLICATION NO 400.
:>

?
?
U
D
5 |

e
.-. -[jb
1 ?

0
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.

E
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' '
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IRREVOCABLE STANDBY LETTER OF CREDIT JULY 26, 1990

SO40785W PAGE 01

U.S. NUCLEAR REGULATORY COMMISSION
i WASHINGTON, DC 20555

REF: LICENSE # 20-19808-01, 02-19808-02

DEAR SIR OR MADAM:

WE HEREDY, ESTABLISH 00R IRREVOCABLE STANDBY LETTER OF CREDIT IN
YOUR FAVOR, AT THE REQUEST AND FOR THE ACCOUNT OF BIOGEN, INC.,
14 CAMDRIDGE CIR., CAMBRIDGE, MA 02142, UP TO THE AOC JGATE
AMOUNT OF TWENT( ("IVE THOUSAND AND 00/100 U.S. D0l._A M
********$25,000.00 AVAILABLE UPON PRESENTATION Ot YOUR

,

DESIGNEE OF g
(1) YOUR SIGHT DRAFT, DEARING REFERr E 3 1 hL '' R~

OF CREDIT NUMDER SO407B5W

AND,

(2) YOUR SIGNED STATEM- iE, i fi '. LLOWS:
-

"I CERTIFY THA (L 'V U fF TH. 3 FT IS PAYABLE
PURS INT TO 'G _T .kS .aj " DER AUTHORITY OF
T1 NUC ' % s-GU - -%L1t-QUTON (NRC), AN
/ i t kS .0F THE 4 .S 0) '' L ' t ' , F1 SUANT TO THE
A- 'l ENERGY AC

~

91, U AMENDED AND THE
! .

~ t . t 't :EORGANIZA C )F 1974."

THIS L \'.R OF CREDIT IS ISS 4R IN ACCORDANCE WITH REGULATIONS
? ISSUED NDER THE AUTHORITY OF THE U.S. NUCLEAR REGULATORY
i COMt11SSION (NRC), AN AGENCY OF THE U.S. GOVERNMENT, PURSUANT TO

h' THE ATOMIC ENERGY ACT OF 1954, AS AMENDED, AND THE ENERGY
? REORGANIZATION ACT OF 1(774. THE NRC HAS PROMULOATED REGULATIONS
' IN TITLE 10, CHAPTER 1 0F THE CODE OF FEDERAL REGULATIONS, PART

30, WHICH REQUIRE THAT A HOLDER OF, OR AN APPLICANT FOR, A
LICENSE ISSUED UNDER 10 CFR PART 30, PROVIDE ASSURANCE THAT
FUNDS WILL BE AVAILABLE WHEN NEEDED FOR DECOMMISSIONING.

THIS LETTER OF CREDIT IS EFFECTIVE AS OF JULY 26, 1990 AND
SHALL EXPIRE JN JULY 26, 1991, BUT SUCH EXPIRATION DATE SHALL BE
AUTOMATICALLY EXTENDED FOR A. PERIOD OF ONE YEAR ON JULY 26, 1991
AND ON EACH SUCCESSIVE EXPIRATION DATE, UNLESS, AT LEAST 90 DAYSe

i DEFORE THE CURRENT EXPIRATION DATE, WE NOTIFY BOTH YOU AND
: BIOGEN, INC. LY RETURN RECEIPT THAT WE HAVE DECIDEL) NOT TO
$ EXTEND THIS L.ETTER OF CREDIT BEYOND THE CURRENT EXPIRATION DATE.

It4-THE EVENT YOU ARE SO NOTIFIED, ANY UNUSED PORTION OF THE
CREDIT SHALL BE AVAILADLE UPON PRESENTATION OF YOUR SIGHT DRAFT
WITHIN 90 DAYS AFTER THE DATE OF RECEIPT OF NOTIFICATION DY BOTH
YOU AND EtIOGEN, INC. AS SHOWN ON THE LAIER OF THE SIONED RETURN

.NstRuctioNstotHE ADG JQf|TS AND READING AS FOL. LOWS
h 0se COmgWe orid for wcyd to tw3neficory the atidChed mg60! Od stCe0 CUN,IINUEDj
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IRREVOCABLE STANDDY' LETTER OF CREDIT JULY 26, 1990

SO40785W PAGE 02

U.S. NUCLEAR REGULATORY COMMISS]GN
WASHItlOTOtl, DC 20555
REF' LICENSE ? 20-19008-01, 02-19800-02

''UE CERTIFY THAT THE LICENSEE HAS FAILED TO REPLACE THIS
LETTER OF CREDIT WITH OTHER COLLATERAL ACCEPTABLE
TO THE DEPARTMENT WITHIN 30 DAYS OF THE BANK'S
NOTICE TO TERMINALE 1HE LETTER OF CREDIT."

UHENEVER THIS LETTER OF CREDIT IS DRAWN ON, UNDER At ) 1

COhPLIANCE WITH THE TERMS OF THIS CREDIT, W E .a i .L 'ULY fDNOR'

SUCH DRAFT UPON PRESENTATION TO US, AND W- THD L' ) F 1S HE

MIQ Tg5AMOUNT OF THE DRAFT DIRECTLY INTO THE " D- IOGEN,
INC. IN ACCORDANCE WITH YOUR INSTRt- J Ja . \>

WE WILL ENDEAVOR TO GIVE PP 'l ') 1 "E 1 .) E LICENSEE AND THE'

DEPARTMENT OF A NOTICE Rc L .. r .R 1.'l : N ~ILED ALLEGING THE
INSOLVENCY OR DANKRUP - i. 'h t )R ALLEGING ANY VIOLATIONSs

OF REGULATORY REQUIh 't '

't S oLL Rh ? ULT IN SUSPENSION OR
'

REVOCATION OF HE B Ai K ' . h 1 c 1 GP " t. (f. E 10 DO DUSINESS.
\ h

DRAF' Y'4 i''EUNDER tiUS, D~ t "i < > " D R,. N UNDER SHAWriUT DANK,
~

N.A. .-) 1. SO4 0'705W b ;D .- ~$, 19 tPO "

N.

D . C ., PENNYBAKER ASSISTANI VICE PRESIDENT JULY 26, 1990

THIS CREDIl 15 SUDJEC1 TO 1HE UNIFORM CUSTOMS AND PRACTICE FOR
DOCUt1ENTARY CREDITS (1903 REVISION) INTERNATIONAL CHAMDER OFI COMMERCE, PUBLICATION NO 400.
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CLERK'S CERTIFICATE

I, Frederic A. Eustis, 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-lavs are in full force

and effect.

VITNESS my hand and the seal of Biogen, Inc. this 96 th day cf
July 1990.

!
( f4
M. /b+ ' k' M3

FredericA.Eustis,III
Clerk
Biogen, Inc.

|

< . . _
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PROVISIONS OF ARTICLES OF ORGANIZATION
OF

BIOGEN, INC.

I. NAME
The name by which the Corporation shall be known is:

BIOG EN, 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 generally 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, exploit, 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, pledge, or otherwise, and generally to make and perform agreements and
contracts of every kind and description;

To purchase, receive, take by grant, lease, or othemise 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 fmance and refmance the same;

To guarantee to the fullest extent permitted by law the payment of principal, premium (if any), interest,
or dividends with respect to bonds, debentures, bills of exchange, notes and other etidences ofindebtedness,
stocks and other securities, and to guarantee the performance of any contract or obligation, entered into by any
corporation, part nership, association, trust or any other entity or natural person whether established or domiciled
within or outside the Corporation's jurisdiction ofincorporation;

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. CAPITAI.lZATION
The total 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 With Par Value
Class of Stock Number of Shares Number of Shares Par Value

Preferred . 0 20,000,000 5.01.. . ... .

Common O' 55,000,000 5.01. . . . .

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 .I
of any other payment thereon. '

C-1
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(a) Each holder of Common Stock shall at every meeting of stockholders be entitled to one vote in persor) ,

or by proxy for each share of Common Stock held by Hm. The holders of the Common Stock shall be entitled
to such dividends as may from time to time be declared by the Board of Directors out of any funds legally available
for the declaration of dividends, subject to any provision of these Articles of Organization, as amended from time
to time, and subject to the relative rights and preferences of any shares of Preferred Stock authorized and issued
hereunder. No share of Common Stock shall entitle its holder to have any preemptive right in or preemptive right
to subscribe to any additional shares of Common Stock or any shares of any other class of stock which may at any
time be authorized or issued, or any bonds, debentures or other securities convertible into shares of stock of any
class of the Corporation, or options or warrants carrying rights to purchase such shares or securities.

(b) The Board of. Directors is authorized, subject to limitations prescribed by law and the provisions of
this Anicle 4, to provide for the issuance of the shares of Preferred Stock, with or without series, and, by filing
a certificate pursuant to the applicable law of the Commonwealth of Massachusetts (the " Certificate of Desig-
nation"), to establish from time to time the number of shares to be included in each such series and to fix the
designation, preferences, voting powers, qualifications and special or relative rights or privileges of the shares
of each such series. In the event that at any time the Board of Directors shall have established and designated
one or more series of Preferred Stock consisting of a number of shares less than all of the authorized number
of shares of Preferred Stock, the remaining authorized shares of Preferred Stock shall be deemed to be shares

-

of an undesignated series of Preferred Stock until designated by the Board of Directors as being a part of a series
previously established or a new series then being established by the Board of Directors. Notwithstanding the fixing
of the number of shares constituting a particular series, the Board of Directors may at any time thereafter author-
ize the issuance of additional shares of the same series except as set forth in the Certificate of Designation.

The authority of the Board of Directors with respect to each series of Preferred Stock shall include, but not
be limited to, determination of the following:

(i) the number of shares constituting that series and the distinctive designation of that series, and
whether additional shares of that series may be issued;

(ii) whether any dividends shall be paid on shares of that series, and, if so, the dividend rate on the
shares of that series; whether dividends shall be cumulative and, if so, from which date or dates, and the
relative rights of priority, if any, of payment of dividends on shares of that series;

(iii) whether shares of that series shall have voting rights in addition to the voting rights provided by
law and, if so, the terms of such voting rights;

(iv) whether shares of that series shall be convertible into shares of Common Stock or another security
and, if so, the terms and conditions of such conversion, including provisions for adjustment of the conver-
sion rate in such events as the Board of Directors shall determine;

(v) whether or not the shares of that series shall be redeemable and, if so, the terms and conditions
of such redemption, including the date or dates upon or after which they shall be redeemable and the amount
per share payable in case of redemption, which amount may vary under different conditions and at different
redemption dates; and whether that series shall have a sinking fund for the redemption or purchase of shares
of that series and, if so, the terms and amount of such sinking fund;

(vi) whether, in the event of purchase or redemption of the shares of that series, any shares of that
series shall be restored to the status of authorized but unissued shares or shall have such other status as shall
be set forth in the Certificate of Designation;

(vii) the rights of the shares of that series in the event of the sale, conveyance, exchange or transfer
of all or substantially all of the property and assets of the Corporation, or the merger or consolidation of
the Corporation into or with any other comoration, or the merger of any other corporation into it, or the
voluntary or involuntary liquidation, dissolution or winding up of the Corporation, and the relative rights
of priority, if any, of shares of that series to payment in any such event;

(viii) whether the shares of that series shall carry any preem ptive right in or preemptive right to subscribe
for any additional shares of Preferred Stock or any shares of any other class of stock which may at any time
be authorized or issued, or any bonds, debentures or other securities convertible into shares of stock of any
class of the Corporation, or options or warrants carrying rights to purchase such shares or securities; and

(ix) any other designation, preferences, voting powers, qualifications, and special or relative rights or
privileges of the shares of that series.

C-2
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5. RESTRICflONS
. .

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 l'otefor Certain Business Combinations. In addition to any aflirmative 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 defmed) with
(a) any Interested Stockholder (as hereinafter defmed) or (b) any other corporation (whether or not itself
an Interested Stockholder) which is, or after such merger or consolidation would be, an Amliate (as here-
inafter defmed) of an Interested Stockholder; or

(ii) any sale, lease, license, exchange, mortgage, pledge, transfer or other disposition (in one trans-
action or a series of transactions) to or with any Interested Stockholder or any Afliliate of any Interested
Stockholder of any assets of the Corporation or any Subsidiary having an aggregate Fair Market Value (as
hereinafter defmed) 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 aggregate Fair Market Value equal to 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 Comoration, or any merger or consolidation of the Corporation with any ofits Subsidiaries
or any other transaction (whether or not with or into or otherwise involving an Interested Stockholder) which
has the effect, directly or indirectly, ofincreasing the proportionate share of the custanding shares of any
clacs 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) the adoption of any plan or proposal for the liquidation or dissolution ofthe Corporation proposed
by or on behalf of an Interested Stockholder or any Amliate 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 to 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 defmed in Article 4 of these Anicles 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 Iligher 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 aflir-
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)(!) 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 Board of Directors (the " Board") who are Disinterested Directors (as hereinafter
defmed),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 Requiremen/S. All of the following conditions shall have been met: 4 .

(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 to be received per share by the holders of Common
Stock of the Corporation in such Business Combination shall be at least equal to 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 ofits 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.

(ii) 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)(ii) 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 ofits 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 to 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 to appropriate adjustment in the event of any stock dividend, stock split, combination ofshares 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 holGers of such class of
Voting Stock shall be either cash or the form used to acquire the largest 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 any 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
(II) 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 cutstanding shares of the Common Stock, unless the failure so to increase such annual rate is approved
by a majority of the Disinterested Directors; and (C) neither such Interested Stockholder nor any ofits Affiliates
shall have become the beneficial owner of any additional shares of Voting Stock except as pan 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 fmancial 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 aubsequent 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
to the Exchange Act or subsequent provisions). Such proxy or information statement shall contain, if a 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 sersites 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 Stockholder).

(c) Certain Definitions. For the purposes of this Article 6A:
(1) A " person" shall include 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) is the beneficial owner, directly or indirectly, of more than fifteen percent (15%) ofthe voting power
of the then outstanding Voting Stock; or

(ii) is an Affiliate of the Corporation and at any time within the two-year period immediately prior
to 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) is an assignee of or has otherwise succeeded to any shares of Voting Stock which were at any time
within the two-year period immediately prior to the date in question beneficially owned by any Interested
Stockholder, if such r.ssignment 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 Securides Act of 1933.

(3) A person shall be a " beneficial owner" oi any shares of Voting Stock:

(i) which such person or any ofits Afliliates 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 ofits 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 ofsecurities tendered pur-
suant to 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 to vote such
security (1) arises solely from a revocab!e proxy or consent solicitation made pursuant to, and in accordance
with, the Exchange Act and (11)is not also then reportable on Schedule 13D under the Exchange Act (or

!a comparable or successor report); or
l

(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 ofits
Affiliates or Associates has any agreement, arrangement or understanding for the purpose of acquiring, hold-
ing, voting (except to the extent permitted by the proviso of subparagraph (c)(3)(ii)(B) above) or disposing |
of any shares of Voting Stock;
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prosided, however, that in the case of any employee stock ownership or similar plan of the Corporation 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
ofsuch capacity ofsuch 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 to subpara-
graph (c)(2), the number of shares of Voting Stock deemed to be outstanding shallinclude 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 Generd
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 defmition ofInterested
Stockholder set forth in subparagraph (c)(2), the term " Subsidiary" shall mean only a corporation of which a
majority of each class of equity security is owned, directly or indirectly, by the Corporation.

(7) " Disinterested 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 herinitial assumption ofoffice is recommended for appointment or election 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 ofa share ofsuch 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
exchange 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 to 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) In the event ofany Business Combination in which the Corporation survives, the phrase " consideration
other than cash to 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 Anicle 6A, on the basis ofinformation 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 Stockholder, then a majority
of Disinterested Directors shall have the power and duty to determine for the purposes of this Anicic 6A, on
the basis ofinformation known to them after reasonable inquiry, (i) the number of shares of Voting Stock ben-
eficially owned by any person,(ii) whether a person is an Affiliate or Associate of another,(iii) 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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, Subsidi. aries and (iv) whether all of the applicable conditions set forth in subsection (b)(2) shall have been met
with respect to any Business Combination, any ofwhich determinations by a majority of the Disinterested Direc-
tors shall be conclusive. A majority of the Disinterested Directors shall have the further power to interpret all
of the terms and provisions of this Article 6A, which interpretation shall be conclusive,

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

(f) Amendment, Repeal, etc. 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 amtmative
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 TIIE 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 majority 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 ofits 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, lease, exchange, merger or con-
solidation shall have been approved by a majority of the members of the Board of Directors.

6C. BOARD OF 1)lRECFORS

(a) Mandate andNumber. 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) Tenn. Subject to the rights of the holders of any series of Preferred Stock then outstanding, the direc-
tors 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 ofoffice to expir: 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 Cicated 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

i

sentence shall serve for the remainder of the full term of the ' lass in which the vacancy occurred rather than Jc

until the next Annual M eeting 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 (ii) the
newly created or eliminated directorships resulting from such increase or decrease shall be apportioned by the
Board of Directors among the three classes ofdirectors so as to 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 to those classes whose terms of office are to expire at the latest dates following such allo- I

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 Directers, the remaining directors, except as otherwise provided by law, may exercise

z
the powers of the full Board of Directors until the vacancy is filled.
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(d) Removal. Subject to the rights of the holders of any series of Preferred Stock then outstanding, arry .

director, or the entire Board of Directors, may be removed from office at any time (i) only for cause and (ii) only
by the amtmative 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 aflirmative 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.

(e) Amendment, Repeal, etc. Notwithstanding anything contained in these Articles of Organization to
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 Artide entitled " Board of Directors".

6 D. INDEMNIFICATION

(a) Right tolndemnyication. 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
Corporation or is or was sersing 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 Corporat on (a " Subsidiary") or any Afliliate of the Corporation as suchi

term is defmed in Rule 12b-2 of the General Ruks and Regulations under the Securities Exchange Act of 1934,
as amended, or of a partnership, joint venture, trust or other enterprise, including service with respect to an
employee benefit plan (hereinafter an " indemnitee"), whether the basis of such proceeding is alleged action in
an oflicial 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 ofinves-
tigation and preparation ofdefense 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 (c) hereof
with respect to proceedings to enforce rights ofindemnification, 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 ofExpenses. The right to indemnification conferred in Section (a) of this Article 6D shall
include the right to be paid by the Corporation the expenses incurred in defending any such proceeding in
advance ofits 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 "undenaking"). by or on behalf of such
iriemnitee, to repay all amounts so advanced ifit shall ultimately be determined by finaljudicial 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 ofIndemnitce to BringSuit. If 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 thereafter b*ing 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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. Directors, independent legal counsel, or its stockholders) to have made a determination prior to the commence-
ment of such suit that indemnification of the indemnitee is proper in the circumstances because the indemnitee
has met the applicable standard of conduct set forth in the Massachusetts Business Corporation Law, nor an
actual cW ermination by the Corporation O ncluding its Board of Directors, independent legal counsel, or its stock-
holder . hat the indemnitee has not met such applicable standard of conduct, shall create a presumption that
the indemnitee has not met the applicable standard of conduct or,in the case of such a suit brought by the indem-
nitee, be a defense to such suit. In any suit brought by the indemnitee to enforce a right to indemnification or
to an advancement of expenses hereunder, or by the Corporation to recover an advancement of expenses pur-
suant to the terms of an undertaking, the burden of prosing that the indemnitee is not entitled to be indemnified,
or to such advancement of expenses, under this Article or otherwise shall be on the Corporation.

(d) Rights Not Exclusire. The rights to indemnification and to the advancement of expenses conferred
in this Article shall not be exclusive of any other right which any person may have or hereafter acquire under
any statute, these Articles of Organization, the Corporation's By-Laws, or any agreement, vote of stockholders
or disinterested directors or otherwise.

(e) Insurance. The Corporation may purchase and maintain insurance, at its expense, to protect itself
and any director, ofEcer, employee or agent of the Corporation or another corporation, partnership, joint ven-

| ture, trust or other enterprise, including, without limitation, any Subsidiary or AfEliate or any employee benefit
plan, against any expense, liability or loss, whether or not the Corporation would have the power to indemnify
such person against such expense, liability or loss under the Massachusetts Business Corporation Law. The Cor-
poration's obligation to provide indemnification under this Anicle shall be offset to the extent of any payment
received by the indemnitee from any other source ofindemnification or pursuant to any otherwise applicable
insurance coverage under a policy maintained by the Corporation or any other person.

(f) Employces and Agents. The Corporation may, to the extent authorized from time to time by the
Board of Directors, grant rights to indemnification and to the advancement of expenses to any employee or agent
of the Corporation or any Subsidiary or Affiliate to the fullest extent of the provisions of this Article with respect
to the indemnification of and advancement of expenses to directors and officers of the Corporation.

(g) Jgreements. The Corporation may, to the extent authorized from time to time by the Board of Direc-
tors, enter into agreements with any director, officer, employee or agent of the Corporation or any Subsidiary
or Affiliate to the fullest extent of the provisions of this Article with respect to the indemnification of and advance-
ment of expenses to such person.

(h) Amendment. Without the consent of a person entitled to the indemnification and other rights pro-
vided in this Article (unless otherwise required by the Massachusetts Business Corporation Law), no amendment
modifying or terminating such rights shall adversely affect such person's rights under this Article with respect
to the period prior to such amendment.

(i) Savings Clause. If this Article or any portion hereof shall be invalidated on any ground by any court
ofcompetentjurisdiction, then the Corporation shall nevertheless indemnify each indemnitee as to any liabilities
and expenses with respect to any proceeding to the fullest extent permitted by any applicable portion of this Arti-
cle that shall not have been invalidated and to the fullest extent permitted by applicable law.

6 E. LIMITATION OF LIABILITY OF DIRECTORS

No director of the Corporation shall be personally liable to the Corporation or its stockholders for monetary
damages for breach of fiduciary duty as a director notwithstanding any provision oflaw imposing such liability;
provided, however, that this Article shall not eliminate or limit any liability of a director (i) for any breach of
the director's duty ofloyalty to the Corporation or its stockholders, (ii) for acts or omissions not in good faith
or which involve intentional misconduct or a knowing violation oflaw,(iii) under Sections 61 or 62 of the Mas-
sachusetts Business Corporation Law, or (iv) with respect to any transaction from which the director derived i

an improper personal benefit. !

I The provisions of this Article shall not eliminate or limit the liability of a director of this Corporation for
any act or omission occurring prior to the date on which this Article became effective. No amendment or repeal |

| of this Anicle shall adversely affect the rights and protection afforded to a director of this Corporation under
j this Article for acts or omissions occurring while this Article is in effect.

I

If the Massachusetts Business Corporation Law is subsequently amended to further eliminate or limit the
personal liability of directors or to authorize corporate action to further eliminate or limit such liability, then
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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 orlimited to the fullest extent permitted by the Massachusetts
Business Corporation Law as so amended.

6 F. INTERCOMPANY DEALINGS

The Corporation may enter into contracts or transact business with one or more ofits directors, omeers or
stockholders or with any corporation, organization or other concern in which one or more ofits directors, omeets
or stockholders are directors, o$cers, stockholders or are otherwise interested and may enter into other contracts ,

or transactions in which one or more ofits directors, omcers 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 that such
one or more of the directors, oflicers 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, omeers 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 necessarily 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 sumcient disclosure as to the interest of such director or omeer with respect
to all contracts and transactions with such corporation or other concern. No director shall be disqualified from
holding omce as a director or an officer of the Corporation by reason of any such adverse interest, unless the
Board of Directors shall determhe 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, omcer or stockholder be
accountable on such ground for any gains or profits realized thereon.

6G. MAKING, A31ENDING AND REPEALING 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 pan 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, who shall also have power to make, alter, 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 II 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.

4

C-10

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



& A
w '4F, . . . ,

, ,

BIOGEN, INC.*'

BY-LAWS

ARTICLE I

STOCKIIOLDERS

1. Place ofMeetings. All m;etings of the stockholders shall be held either at the principal office of the
Corporation or at such other place v.ithin 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. AnnualMeetings. 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 to be held, in addition to those prescribed by law, by the Articles of
Organization and by thest 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.

3. Special Meetings. Subject to the rights of the holders of any class or series
of preferred stock 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 who 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 ofMcctings. 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
ifgiven 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 entitled 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 piior 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. At any meeting of stockholders, the holders of a majority in interest of all stock issued, out-
standing and entitled to vote at 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 ofeach such class, a quorum shall consist
of the holders of a majority in interest of the stock of that class issued, outstanding and entitled to vote.

6. Adjournments. Any meeting of the stockholders may be adjourned to 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. Votes 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 light to vote unless othenvise provided therein, but
if scrip provides for the right to vote, such voting shall be on the same basis as fractional shares. Stockholders-
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may vote either in person or by written proxy. No proxy which is dated more than six months before the meetit g
at which it is to be used shall be accepted, and no proxy shall be valid after the fmal adjournment of such meeting.
Proxies need not be sealed or attested. Notwithstanding the foregoing. a proxy coupled with an interest sumcient
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 ifit 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 s alid 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
from 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 to its exercise.

8. Conduct ofBusiness. 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 appointed 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 to him in order.

9. Action at a Mccling. 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 to 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 to 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
ofits stock. Nothing in this section sliall be construed to limit the right of the Corporation to vote any shares ,

of stock held.directly or indirectly by it in a fiduciary capacityc
_

- i

ARTICLE II i,,e

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, to 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 Comoration, 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
ofdirectors. The Board of Directors or such officer or committee as the Board of Directors shall designate, may
determine 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 fifteen directors, 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 ofstockholders or special meeting in lieu thereof following 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 ofstockholders 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 ofthe Board, shall hold office until the next annual meeting ofstockholders
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.

.p
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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 othee at any time (i) only for cause and (ii) only
by the afhrmative vote of the holders of at least 80% of the voting power of all of the 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 sening. 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 i

by a majority vote of the directors then in office even though less than a quorum, 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 ofhce even though less
than quorum, or by a sole remaining director.

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

(a) Regular 3 feelings. 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 stockholders.

(b) Special Alcetings. Special meetings of the Board of Directors may be called by the Chairman 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 m ust be given orally, by telephone, or by telegraph, telex, telecopy or cable orin 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 to 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
to any director ifsuch 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 lack of
notice to him. A notice or waiver of notice need not specify the purpose of any special meeting.

7. Quorum ofDirectors. At any meeting of the Board of Directors, a majority of the number of directors
then constituting a full Board of Directors then sersing 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 ofDirectors,
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. Acrion at a Afecting. 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 vcte 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 written consents are filed with
the records of the meetings of directors. Such consents shall be treated for all purposes as a vote at a meeting.

10. Committees ofDirectors. 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 ofits mem-
bers as it may from time to time determine (but in any event not less than two), and delegate to any such com-
mittee or committees some or all ofits 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 ofits 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.

I1. Tc/cphone Con (crence Mcctings. 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.

C-13



A & -

w w ,<, ,
, ,

ARTICLE Ill
. .

OFFICERS

1. Enumeration. The omeers of the Corporation shall be the Chairman of the Board of Directors, the
President, the Treasurer, the Clerk and such other o$cers 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 omcers 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. Quah]ication. No omeer 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 omeer need be a director. Two or more omces may be held by any one person. If required by vote of the
Board of Directors, an omcer 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 omcer elected or appointed by the Board of Directors shall hold omce 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 omcer. Each officer
appointed by the Chairman ofthe Board shall hold omce 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 omcer. Any omcer 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.

5. Removal. Any officer elected or appointed by the Board of Directors may be removed from omce with
or without caust by vote of a majority of the directors then in oflice. Any omeer appointed by the Chairman
of the Board may be removed from omce with or without cause by the Chairman of the Board. An omcer 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 ofthe Board. The Chairman of the Board shall preside at all meetings of the Board of Direc-
tors ar+d stockholders at which he is present and shall have such authority and perform such duties as may be
prescrioed 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
of the Board.

9. Treasurer and Assistant Treasurers. The Treasurer shall, subject to 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. All 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 wheneverthc 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 Assistant 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 i

any meeting of stockholders, an Assistant Clerk, if one be elected, otherwise a Temporary Clerk designated by
the person presiding at the meeting, shall perform the duties of the Clerk.

I 1. Secretary and Assistant Secretarics. 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 Directon 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 Scientine 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
ofhce 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 Scienti6c 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 Scienti6c Board, or the entire Scientific Board, may be removed from
ofBee 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.

5. l'acancies. 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 ser ing, 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. Mcctings. 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 to 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 is 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
ofits meetings. The Board of Directors may nominate, with the consent of the Scienti6c 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.
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ARTICLE V
. .

CAPITAL STOCK

1. Certyicates ofStock. 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 ofshares of the Corporation shall be uncertificated
shares, to the extent permitted by law. All certificates for shares of stock of the Corporation shall state the numlrr
and class of shares esidenced 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 ofcenificates of stock except insofar as prescribed by law or by these By-bws, and may proside
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 certincate is

issued,it may be issued by the Corporation with the same effect as if he were such officer at the time ofits issue. Every
certificate for shares which are subject to any restrictions on transfer pursuant to the Articles of Organization, these
By-bws 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 thereofeither 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 cenificate issued while the Corporation is
authorized to 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 ofeach class and series,
ifany, authorized to be issued as set fonh in the Articles ofOrganization, or a statement of the existence ofsuch pref-
crences, 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 ofStock. The transfer of all shares of stock of the Corporation, so as to 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 ofRecord. 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 to 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 ofeach stock-
holder to notify the Corporation of his post otTice address. The Corporation shall not be bound to recognize any
equitable or other claim to or interest in shares ofstock of the Corporation on the part of any other person except
as may be otherwise expressly provided by law.

4. Lost or Destroyed Certyicates. 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 place of any certificate alleged to have been
lost, destroyed or mutilated.

5. RecordDate. The Board of Directors may fix in advance a date not more than sixty days preceding the
date of any meeting ofstockholders or the date for the payment of any disidend or the making of any distribution,

I to stockholders or the last day on which the consent or dissent of stockholders may be effectively expressed for any
l

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

i 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 ofor to vote at a meeting ofstockholders 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 respect thereto.

| 6. Issue ofStock. 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 pan of any capital stock of the Corporation

'

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. ,

MISCELL.ANEOUS PROVISIONS

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

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

3. Execution ofInstrmnents. All deeds, leases, transfers, contracts, bonds, notes, checks, drafts and other
obligations authorized to be executed by an omeer of the Corporation 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. Voting ofSecurities. 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 othenvise 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 copics, 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 omce of the Corporation, or at an office ofits 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 ofAuthority. 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 o$cer 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 andReports. Each director or officer of the Corporation shall be enti-
tied to rely on information, opinions, reports or records, including fmancial statements, books of account and
other fmancial records, in each case presented by or prepared by or under the supervision of(1) one or more
omeers or employees of the Corporation whom the director or omcer reasonably believes to be reliable and com-
pctent in the matters presented, or (2) counsel, public accountants or other persons as to matters which the direc-
tor or officer reasonably believes to be within such person's professional or expert competence, or (3) in the case
of a director, a duly constituted committee of the Beard of Directors upon which he does not serv'e, as to matters
within its delegated authority, which committee the director reasonably believes to merit confidence, but he shall
not be considered to be acting in good faith if he has knowledge concerning the matter in question that would
cause such reliance to be unwarranted. The fact that a director or omeer so performed his duties shall be a com-
plete defense to any claim asserted against him, except as expressly provided by statute, by reason of his being
or having been a director or omcer of the Corporation.

I 1. 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 Acquisition. 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.

C-17
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13. Interpretation. The Board of Directors shall have the power to interpret all of the terms and provi. .

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 part, by vote of a majority of the Board
of Directors, except with respect to any provision thereof which by law, the Articles of Organization, or these
By-Laws requires action by the stockholders, in which case these By-Laws may be amended in whole or ' 'It

by the stockholders at any annual or special meeting by vote of the holders of a majority in interest c
issued and outstanding and entitled to vote, except as otherwise provided in the Articles of Organizatium e

nature or substance of the proposed alterations, amendment or repeal shall be stated in the notice of the meeting.

A true copy.

.

ATTEST:

Clerk

C-18
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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 o'f 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 Trustee to be the trustee

under this Agreement, and the Trustee is willing to act as

trustee,

f
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NOW, THEREFORE, in consideration of the premises, of'

the acceptanco 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 6 hose 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

i
1
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'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
1

bearing money market fund of the Trustee used for its corporate ;

trust customers.

Trustee shall mean the trustee who enters into this |
1
i

Agreement and any successor Trustee.
|

Section 2. Costs of Decommissioning. This Agreement

pertains to the coct of decommissioning the materials and

activities identified 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

I

l

l
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' 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

4
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' 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 not 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
I

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 b'e held by the Trustee in its name aslowner of
L record. At all times, the Trustee shall be entitled to

+
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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 nature or sufficiency of any payment received

by it or as to the authenticity of any certificate or noti'ce

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

eventa, and in the form set forth in the attached ,

1

Specinen Certificate, and

b. A certificate attesting to the following

conditions: !

,

6
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(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, and

(3) that the NRC has been given 30 days' prior

notice of the Grantor's intent to withdraw

funds from the Fund.

The Grantor'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

7
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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, uithout-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 toLtime any

or all of the assets of the Fund to any. common, commingled, or.

collective trust fund created by the Trustee in which theLFund

d

s
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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 instruments 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

9
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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;

(d) 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 ather

banking institution affiliated with the Trustee,

to the extent insured by an agency of the Federal

government; and

(e) 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.

10
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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 fro'm 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 i

Grantor has appointed a successor Trustee and this successor i

accepts the appointment. The successor Trustee shall have the

12
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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. If 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 to 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

13
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' orders, requests, and instructions. The Trustee shall have the
*

right to assume, in the absence,otf 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 Agreement 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

14
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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 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.

15
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IN WITNESS WHEREOF the parties have caused this*

Agreement to be executed by the respective officers duly

authorized and the incorporate seals to be horcunto affixed and

attested as of the date'first written above.

ATTEST: BIOGEN, ifD .

bV By:

f(cduch w/ Tit 1c1 ofp_ [ g g g
,

n/
SHAWMUT SANK, N.A,__.ATTEST: f -

,

,/ N'N. /Ad e By:
' '

Title: ttARK M. WillTCOMB, YiCE PRESIDEtlTS. McMurtrie, Jr.
Corporate Trust'Officor_

|
.
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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.

Date

___
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Schedule A

NRC LICENSES OF BIOGEN, INC.

20-19808-01
20-19808-02

1
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Schedule B

LETTER OF CREDIT
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1RREVOCABLE STANDBY LETTER OF CREDIT JULY 26, 1990

SO40785W PAGE 01

U.S. NUCLEAR REGUL.ATORY COMMISSION
WASHINGTON, DC 20555
REF' LICENSE ? 20-19808-03, 02-19G00-02

DEAR SIR OR MADAM:

WE HEREDY, ESTABLISH DUR IRREVOCABLE STANDBY LETTER OF CREDIT IN
YOUR FAVOR, AT THE REQUEST AND FOR THE ACCOUNT OF BIOGEN, INC.,
14 CAMBRIDGE CTR., CAMBRIDGE, MA 02142, UP TO THE AGGL~ GATE
AMOUNT OF TWENTY FIVE THOUSAND AND 00/100 U.S. DO Ad
*** m **$25,000.00 AVAILADLE UPON PRESENTATION 't 'O YOURi-

DESIGNEE OF g
(1) YOUR SIGHT DRAFT, DEARING REFER' t

. I k J-R
OF CREDIT NUMBER SO40785W

AND
(2) YOUR SIGNED STATEM iEt I. i i _LLOWS:

"I CERTIFY THA ' (E VJU F TH 3 TFT IS PAYABLE
PURS NT TO - GL i 'rS a ~ LI DER AUTHORITY OF
T4 S. NUC Ek i GU i ' ) ~%C R 1 TSION (NRC), AN
/ t "i CF THE .S O> 'l13 Fl SUANT TO THE,

Ai 9 JNERGY AC 2 9 ~,1, " ' AMENDED AND THEi

't 'n REORGANIZA -C~ - 1974."

THIS L.' R OF CREDIT IS ISS . IN ACCORDANCE WITH REGULATIONS
ISSUED JNDER THE AUTHORITY OF 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. THE NRC HAS PROMULGATED REGULATIONS.
IN TITLE 10, CHAPTER i 0F THE CODE OF FEDERAL REGULATIONS, PART
30, WHICH REQUIRE THAT A HOLDER OF, OR AN APPLICANT FOR, A
LICENSE ISSUED UNDER 10 CFR PART 30, PROVIDE ASSUR/iNCE THAT
FUNDS WILL BE AVAILABLE WHEN NEEDED FOR DECOMMISSIONING.

THIS LETTER OF CREDIT IS EFFECTIVE AS OF JULY 26, 1990 AND
SHALL EXPIRE ON JULY 26, 1991, BUT SUCH EXPIRATION DATE SHALL BE
AUTOMATICALLY EXTENDED FOR A PERIOD OF ONE YEAR ON JULY 26, 1991
AND ON EACH SUCCESSIVE EXPIRATION DATE, UNLESS, AT LEAST 90 DAYSe

i BEFORE THE CURRENT EXPIRATION DATE, WE NOTIFY BOTH YOU AND
: DIOGEN, INC. BY RETURN RECEIPT THAT WE HAVE DECIDED NOT TO
E EXTEND THIS LETTER OF CREDIT BEYOND THE CURRENT EXPIRATION DATE.

IN THE EVENT YOU ARE 50 NOTIFIED, ANY UNUSED PORTION OF THE
CREDIT SHALL DE AVAILABLE UPON PRESENTATION OF YOUR SIGHT DRAFT
WITHIN 90 DAYS AFTER THE DATE OF RECEIPT OF NOTIFICATION BY BOTH
YUU AND DIOGEN, INC. AS SHOWN ON THE LATER OF THE SIGNED RETURN

s smuenonsioist Anft$MEK'M AO EMlW Id Md@M ;y -

PieO50 COrtplete and forward to benefcory the C+toched crQnal advice
without odding your conflrmohon CON.FINUED
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IRREVOCADLE STANDDY LETTER OF CREDIT JULY 26, 1990

SO40785W PAGE O2

U.S. t1UCLEAR REGULATORY COMMISSION
WASHINGTON, DC 20555
REF L1 CENSE ? 20-19000-01, 02-19800-02

"WE CERTIFY THAT THE LICENSEE HAS FAILED TO REPLACE THIS
LETTER OF CREDIT WITH OTHER COL. LATERAL ACCEPTABLE
TO THE DEPARTMENT WITHIN 30 DAYS OF THE BAr4K'S
NOTICE TO TERMINATE THE LETTER OF CREDIT."

UHENEVER THIS LETTER OF CREDIT IS DRAWN ON, UNDER, Ar .1
COMPLIANCE WITH THE TERMS OF THIS CREDIT, WE a- L SULY fONOR
SUCH DRAFT UPON PRESENTATION TO US, AND U- JH 'L' 9 'I S 1 'HE
AMOUNT OF THE DRAFT DIRECTLY INTO THE " tIf Fg 0 (IOGEN,

INC. IN ACCORDANCE WITH YOUR INSTR - )L.

WE WILL ENDEAVOR TO GIVE PP il r I 'l E LICEt1SEE AND THE~'

DEPARTMENT OF A NOTICE R~ - R il .N ~ILED ALLEGING THE
' '

INSOLVENCY OR DANKRUP .' - 1 hi E ALLEGING ANY VIOLATIONS
OF REGULATORY REQUI : (T~ . I S sLl R.;7 ULT IN SUSPENSION OR-

REVOCATION OF llE DAi'K ' .b OP
' E TO DO DUSINESS.t

.

h
DRAFTS l '/ N I 'EUNDER HUS i

h )(.I cD 4 'E
he i' "DRt N UNDER SHAUMUT DANK,

N.A., ~ 4L . SO40'/05W N ' 5, 1990 "
. .

\
I

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

THIS CREDIT IS SUDJECT TO THE UNIFORM CUSTOMS AND PRACTICE FOR
DOCUMENTARY CREDITS (1903 REVISION) INTERNATIONAL CHAMDER OF
COMMERCE, PUBLICATION NO 400.

e

::

IN51RUCilONS TO THE ADVISlNG BANK

P>eche comple'e ond forword to bv'eherary the o'ioched ong noi occce
without Oddrng you confechon

* jr

-J
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f %, UNITED STATES
y. g NUCLEAR REGULATORY COMMISSION

*Q*****]p
2 e- - W ASHING T ON, D. C. 20S55

m
DEC 121900

BIOGEN
ATTN: Susan B. Lee, RSO
Fourteen Cambridge Center
Cambridge, MA 02142

REFUND OF APPLICATION FEE

1. BACKGROUND:

Check Received August 2, 1990

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 being refunded in accordance with Information Notice 90-38,
Supplement #1.

NOTE: ENCLOSED IS A COPY OF THE MAY 23, 1990 FEDERAL REGISTER fl0TICE
CONTAltilf1G THE COMMISSION'S REVISED FEE REGULATIONS 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. 1

|| /R pQ j
Maurice Messier '' ! PN
License Fee and Debt Collection Branch
Division of Accounting and Finance
Office of the Controller

Enclosure: May 23, 1990
Federal Register notice



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

A O
x w

: (FOR LFMS USE),

: INFORMATION FROM LT5
g gy gg g y. . ____________________

:
LICEN$i FEE MAN".GEMENT BRANCH, ARM : PROGRAM CODE: 03610

4ND : STATUS CODE: 0
R EGI0fi AL LICENSING SECTIONS : FEE CATEGORY: 3M

: EXP. DATE: 19920229
: FEE COMMENTS: ____________________c
:::::::::::::::::::::::::::::::::::::;

LICENSE FFC T?ANSMITTAL

[A. REGION

1. APPLICATION ATTACHED j
A P PL IC A'J T / L ! C E N 5 E E : SIOGEN RESEARCH CORP. '

IPECEIVED DATE: 903727
COCKET No: 3019265
CONTROL No.: 113030
LICENSE NO.: 20-17803-01
ACTION TYPE: AMEN 0 MENT,

!

2. FEE ATTACHED . .O gg
AMOUNT:
CHECK N3.: [[[[MMd 7,

i
l
- 3. COMMENTS

- 7 ,

: . ?

SIGNED /

DATE 2 - S t? #fl
i

3 LICENSE CEE MANAGEMENT 3 RANCH (CHECK WHEN MILESTONE 03 IS ENTERED / ;/)
Y -e,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ N_ _ " b_ Y_ _ _'1. FEE CATEGORY AND A!!OU N T :
7__ 9

.

ff/^J/ /
2. CORRECT cEE PAIO. AP PLIC ATION MAY B E PROCESSED FOR: /;

AMENDMENT ____ V________ '
<

RENEd4L ______________

L1 CENSE u______________

!
3. OTHER , , , , , _ _ _ _ _ _ _ _ _ , , , , _ _ _ _ _ _ _ _ _ _ _ , , _ _ _ _ _ , , _ _

. _______________________________

| SIGNED >

, _____________y.__ ____________

: OATE ______________p_ f,_* y</___________
'

,

I

H
r

i I

i

i
i

__ _ _ _ _ _____.__ __ _._ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _


