
Mallinckrodt 
Pharmaceuticals 

April 22, 2014 

Ken Kline 
Attn: Document Control Desk 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555 

RE: Mallinckrodt Inc., CT Phase ll Decommissioning- STB-401 
Financial Assurance Reduction 

Dear Mr. Kline: 

Karen Bulke 
Director Environmental Remediation 
karen.bulke@covidien.com 
Phone 314-654-5838 
Fax 314-654-6486 

In accordance with the Nuclear Regulatory Commission (NRC) approved CT Decommissioning 
Financial Assurance Plan dated January 11, 2002 (2002 Plan), the purpose of this letter is to 
notify the NRC that Mallinckrodt LLC formerly known as Mallinckrodt Inc. (Mallinckrodt) will 
reduce the financial assurance it cutTently has in place for the CT Phase II Decommissioning 
project under NRC license number STB-401 due to the completion of the majority of the work 
required under the approved decommissioning plans. 

This letter is a follow up to a November 2012letter requesting a reduction of the financial 
assurance currently in place for the Mallinckrodt CT Phase II Decommissioning. Although an 
official letter was not issued by NRC denying Mallinckrodt' s request, Mallinckrodt received an 
email from NRC's John Buckley providing guidance as to the additional cost estimate details 
necessary for a NUREG-qualified decommissioning cost estimate. The attached 
Decommissioning Cost Estimate (Cost Estimate) meets the requirements ofNUREG-1757, Vol. 
3, Rev. I. 

The 2002 Plan, stated that "Mallinckrodt may revise and/or reduce the amount of financial 
assurance as the project progresses." (See attached 2002 Plan, pg. 5, as Exhibit 1). Because 
Mallinckrodt's existing LOC is nearly four times greater than the cm1·ent estimate for completion 
of decommissioning activities, Mallinckrodt intends to reduce its fmancial assurance to a total of 
$5,660,337. Mallinckrodt will provide a copy of a new Letter of Credit (LOC) and Standby 
Trust Agreement to the NRC upon issuance of your approval to reduce the amount of the current 
LOC. 

Mallinckrodt's current financial assurance- a LOC covering Phase I and Phase II 
decommissioning activities- totals $21.1 MM. Phase I decommissioning has been fully 
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completed and approved by NRC. Phase II remedial field work has been completed and Draft 
Final Status Survey Reports have been submitted to NRC for review. At the time of the 
November 2012 reque·st for the reduction in financial assurance, our contractor Energy Solutions 
estimated the remaining decommissioning work to cost $5.6 MM (See attached Exhibit 2). 
This detailed estimate includes contractor and consulting fees through the preparation, submittal 
and approval of Final Status Survey reports by the NRC as well as oversight costs and 
contingency as required by NUREG Vol. 3 Part II. 

Please contact me with any questions. 

Sincerely, 

Karen Burke 

cc: Eric Berry, Vice President Legal 
Yolande Norman, NRC 



EXHIBIT 1 

Mallinckrodt Inc., St. Louis, Missouri 
C-T Decommissioning Financial Assurance Plan 

Revised January 11, 2002 



. 
I .. 
~ 

. . . 
·.· .. . . . . 

MALLINCKRODT INC. 

ST. LOUIS, MISSOURI 

C-T DECOMMJSSJQNING FINANCIAL ASSURANCE PLAN 
• • '• • 0 . . . . . . . . ... ·. : · . 

. . .· _.,. '. .. ~ . .· ....... · .. ' .. - .· ... :_: .. ·_ ... :·. . . . . ·_.. ·. . . . . . ... ' ... ... . ..: . . . .... . . . . . . . . . . . •' . . . . . ~ . . . . . .. ; .: : ... : : ~- . . ' . -:. : . ~ .. · . 
. .. 

. . 
. • 

Revised_ Januacy 11~ 2002 · 

. ·.:· 
.. : . . . . . 

:. . . .... . . . . . . ·-

.. , 

, . 
. . . . . . ·. \ . . 

' ' · . ./ 
.. . · ... . ·_ \ 



i 

I 

....... ··-··-- . ·--·······--··-·-·---· 

I. GENERAL INFORMATION 

. .1.1 INTRODUCTION 

Malllnckr~dt Inc. ("f.4althtckrodt~') h~ had a li~~se~ N~ber STB~Ol, docket number 40·6563,. · 
since 1961, issued by the Atomic Energy Coiiunission, and later the NRC, to extract·columbhun 
and tantalum from natural ores and tin slags. This license is currently a possession·only license. 
A license was required because the ores and the by-products of processing contained uranium 
and thorium isotopes. Mallinckrodt has designed the Columbium-Tantalum (Cw1) 
decommissioning project to decontaminate and decommission the areas of Mallinckrodt's St. 
Louis Plant involved with the processing, storage, and handling of radioactive materials 
associated with the extraction of columbium and tantalum from ores and slag. The C-T 
production plant and associated support facilities are located within the boundaries of the 
Mallinckrodt site. 

The ultimate goal of the C-T decommissioning project is to remediate the radiological 
constituents associated with C-T production to the extent required to terminate license STB·40 1. 
Remediation of radiological constituents in other areas of the St. Louis Plant is being perfonned 
under the Formerly Utilized Sites Remedial Action Program (FUSRAP) by the U.S. Army Corps 
ofE~eer (USACE). . 

.... : 

Th~ C~T "Proje~~-· D~~~~i~slonfug. Pi~· miL-.b~ .. s~~mi~ed ·in:rivo ;~s. beca~~e-the -:c-r.· .. '_:. 
decommissioning project will be conducted in two phases. Phase I will ·decommission the · · 
buildings and equipment to the extent that whatever remains on"site will be released for 
unrestricted use based on an industri~d use scenario. Phase II will complete the 
decommissioning of the building slabs and foundations, paved surfaces, and all subsurface 
materials to the extent that they can be released for restricted use. 

Mallinckrodt submitted the Phase I C-T Decommissioning Plan (hereafter, "Phase I Plan"), 
which described only the activities involving above-grade decommissioning of the buildings and 
equipment to the Nuclear Regulatory Commission (NRC) on November 11, 1997. The NRC 
provided comments on the Phase I Plan on February 12, 1999. Mallinckrodt has prepared 
r.esponses "to NRC's comments. and has i'~vise4.certain aspects of the Phase I Plan, A revised 
Phase !"Plan was submitted""to NRC on.:~4arch ?,7; 200(). SuJ>sequent meetfugs ~d. discuSsions·. 
have been held between NRC· and Mallinckrodt to finaiize ·the tenns of the· Phase I Plan. · Theis 
revised Phase I Plan is being submitted January 2002. The Phase ll C-T Decommissioning .Plan 
(hereafter, "Phase ll Plan") will cover the decontamination and decommissioning of the grade
level and below-g~ade facilities including the unreacted ore (URO) l;mrlal pits, pavement and 
building slabs, wastewater basins, and other subsurface materials. Mall!nckrodt has obtained an 
extension to submit the Phase ll Plan in 2002. 

The two-phase decommissioning approach provides Mallinckrodt the flexibility necessary to deal 
with the inherent complexities of the site and to take immediate steps to reduce the amount of 
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I residual radioactive material at the St. Louis Plant. The advantages of a two-phase 
decommissioning plan are as follows: 

• A two~phase decommissioning plan follows a logical sequence. The removal of above-grade 
· contaminated equipment and the. commissioning of the buildings in the C-T project site must 

·be accomplished.prior t9 addre~sin~ the ~ubsurlace ma~rial. . . . · · · 

• There are limited staging areas available for use during decommissioning. The St. Louis 
Plant is an ongoing operational facility which manufacturers a variety of bulk 
pharmaceuticals and specialty chemicals. Manufacturing will continue during and after the 
decommissioning of the C-T project site. The decommissioning project must be carefully 
planned and staged to allow the ongoing operations to continue with minimal impact. 

• . The approval of the Phase I Plan allows physical rem~ation work to conunence in those 
areas where on-site workers have the greatest chance of being exposed to residual radioactive 
material. Building surveys indicate that the majority of residual radioactive material is fixed 
and~ although there are no immediate health and safety issues, the priniary process buildings 
and equipment have not been in use for several years and are starting to physically 
deteriorate. Subsurface radioactive materials, by comparison, are not easily accessible to on
site workers due to the physical barriers presented by the paved surfaces and building slabs. 
. . . . 

· • The g9al of the :Phase I Plan i~ ·straigh#'oi'Ward: . decoll1lriission the facility for _releas~. fQr. 
: unrestricted industrial use. .Approval· of *e Phase·· I ·Plan Will ·ail.Q~ ·M:allirtckiodt· ~o :in~~ 

progress toward license termination in a timely manner. · · · · · · · ~. 

• Plan approval and implementation in phases will allow·progress toward decommissioning, 
and allows decQmmissioning to proceed while NRC develops guidance for subsurface 
remediation. · 

Mallinckrodt submitted fmancial assurance information along with the submittal of the Phase I 
Plan. Further detail on the cost estimates was provided by letter. These submissions have been 
revised in accordance with NRC comments. Detailed cost information js attached as Exhibit A, 
entitled "Phase I!Phase II Plan. Cost Estimates". The Phase I Plan includes characterization 
results md information fQ:~: the buildings and equipJllent. C4arac~eJ;ization results for the URO 
burial pits, pavement and slabs, wastewate.r basins, and subsurface. materials .will be presented in . 
the Phase II Pian. · . . · ·. · : · · · · · · · 

·t;2 LICENSE INFORMATION 

The name of the STB·40 1 licensee is Mallinckrodt Inc., a Delaware corporation, a subsidiary of 
Mallinckrodt Inc., a New York corporation, which has its principal offices at 675 McDonnell 
Boulevard, St. Louis, Missouri 63042. Mallinckrodt Inc. is responsible for site operations. The 
mailing address of the St. Louis Plant is: Mallinckrodt & Second Stre~ts, P.O. Box 5439, St. 
Louis, Missouri 6314 7. 
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1 .3 SITE DESCRIPTION 

The St. Louis Plant has been in operation since 1867 and has produced a wide range of products, 
including metallic oxides and salts, ammonia, .organic che~cals, and various uraniiun 

· compounds under ~n~act to .the lo4atlhattan."Enginee$,g .Dis~ct and ·the .Atomic :~nergy 
Commission (MED-AEC). The plant currently produces a variety of products priinaii~y f~r the 

· pharmaceutical and specialty chemical industries. 

In addition to production facilities, the St. Louis Plant includes support facilities such· as 
maintenance shops, re8earch and q~lity control laboratories, warehouses, steam boilers, and a 
permitted facility for dnun storage of hazardous waste. 

1.3.1 The St. Louis Plant 

The St. Louis Plant is a 43-acre site located adjacent to the west bank of the Mississippi River in 
an area zoned and developed for industrial use. The plant is bounded by: Angelrodt Street on 
the south; Salisbury Street and the McKinley Bridge on the north; Broadway Street on the west, 
and Wharf Street on the east, except for the small Plant 7E area just east of the railroad tracks. 

. The St. Louis Plant currently contains more than 50 buildings in an area of approximately twelve 
·. _"City_. b~oc~: : A ·~ore .·4eta~l~d :Sit~ <les~ription ·· df th~ ~t. · Loui_s Plapt, . in<?l:udjng ..figures ~~ 
· drawings, is included in the Phase I Plan; .. but has n9t been d~plicated in this :Fin~c~al AssUi~c~ .. 
Plan.· · · · · ··' 

1.3.2 The C-T Process and Support Buildings 

·The fonner C-T Process and Support Buildings within the St. Louis Plant encompass 21 
buildings on approximately 4.2 acres, primarily within one area of the plant called Plant 5. A 
mox:e detailed description of the processing history of the various bUildings is given in the 
PhaselPI~. . . 

. n. · · FIN~ciAL A.ssURANc:E .. 

The work required to reduce the level of residual radioactive material within the area of the 
Mallinckrodt St Louis Plant where C-T operations were performed has been divided into two 
phases. As. stated previously, Phase I is the above-grade decommissioning of the buildings and 
equipment ?hase II_completes the decommissioning of the C-T Project by addressing the grade 
·and ~low-grade structures and soil. Mallinckrodt bas prepared cost estimates based on 
:anticipated cleanup activities. The estimates were prepared \ISing characterization data and NRC 
cleanup criteria as guidance for detennining the extent of the remedial activities. These estimates 
may be revised as work is implemented. 

Malllnckrodt lnc. -Q:phd:NRCCT Dccom. Fin A,sur Plan · Page 4 . 
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Malllnckrodt presently bas in place financial assurance in the amount of $750,000. It estimated 
that the cost of decommissioning activities' without certain contingencies described by the 
Phase I Plan is $9,043,000. · 

Atta:ched hereto as.Exhibit A is Mallinclqo~t's De.CQnu¢ssioning Cost.Estill?-ate which p.royides 
a total approxiniat~ cost of.$2.1,113,009 for.boUl Phase I and Phase 11 activities. Mal1inc~odt 
will provide a total of $21,113,000 in the fotin of a Letter of Credit attached hereto and marked 
Attachment 1 a,nd a Standby Trust Agreement attached as Exhibit B'. Mall~ckrodt may revise 
and/or reduce the amount of fmancial assurance required as the project progresses. '!'1$ amount 
of fmancial assurance covers both the Phase I and II decommissioning activities. 

2.1 Fonn of Financial Assurance 

Mallinckrodt will provide a total of $21,113,000 in the form of a Letter of Credit which meets 
the criteria required by the NRC and an Amended Standby Trust Agreement attached hereto as 
Exhibit B. The Letter of Credit (LC) and supporting documentation will include,. but not be 
limited to,' the following information: . 

• Evidence of corporate authorization; 
• Original execution copy of the LC; 

· · ·. :. • Evi4~tice that LC obtained from ·an· puthoriied fmanc~a.l .. institution; . 
. . . •· . : Sp.~cific dollar amouni 'identified by· terms· of LC; · ·; . :. · .. _: · : :. · . .-. 

• Include a definite tenn along with automatic renewal provisions;· ·. 
• Specific instructions regarding obligation to pay beneficiary; and 
• Language regarding licensee's obligation to reimburse issuing 

withdrawals from the LC 
institution upon 

The Standby Trust Agreement will include a specimen corporate certificate of resolution 
regarding· decommissioning activities (Exhibit C) and. a Specimen Certificate of Events 
(Exhibit D) along with the LC. · Mallinckrodt believes these docwnents meet the NRC 
requirements for appropriate fmancial assurance instruments. 

¥~inclo:odt ·~as obt~ined both the Letter ·of C~dit and Standby Tt:tJSt Agreement. for the 
decommission4J.g activities ancl provide origin~l executed ·cop~es to· NRC prior to commencement 
of decommissioillng activities.' Once· the new LC and Standby Trust Agreement are· obtained 
Mallinckrodt will request that NRC approves termination of the current LC in the amount of 
$750,000. 

2.2 Review of Financial Assurance 

Mallinckrodt will proceed with implementation of the Phase I Plan when NRC issues final 
approval of the Phase I Plan. The Phase I Plan will be managed through a Mallinckrodt project 

Malllnckrodt Inc. -Q;phd:NRC-CT Decem. Fin Assur Plan. · Page 5 ", . ~ 
Rev. Jan ll. 2002 

. . . . . . ·· .. ,· .. 
•! ·, 

·: .. , ·. '· 



team which will work from a defined scope of work and schedule. As work proceeds, the cost 
estimates previously provided in this Financial Assurance Plan will be reviewed at least 
annually. As work is completed, Mallinckrodt will reduce the amount of financial assurance 
based upon money spent and work completed to date in accordance with the Phase I Plan and 

· sche4ule. This will occur,after ~s~uss~on tJD,d revie~, if necessary, with the NRC. Mallinckroat 
· · wili .periQdically rep~rt to the ~C on ~~ sta~ of the proj~ · ~d ·nec~sary revi~ioris to. the 
fmancial assurance package.' . . . . . . . . : ·: . . . . . . . . . . . 

Mallinckrodt will also update the cost estimates dunng the preparation and implementation of the 
Phase II Plan. If changes to the scope of the Phase II Plan. occur, Mallinckrodt will evaluate the 
need to revise the financial assurance instruments. 

ill. . CONCLUSION 

Mallinckrodt plans to proceed with the decoinmissioning activities upon approval of the Phase I 
Plan by NRC. Mallinckrodt has· obtained a Letter of Credit and Standby Trust Agreement in the 
amount of $21,113,000 and is submitting the original LC and a copy (unexecuted) of the 
Amended Standby Trust Agreement along w_ith this Financial Assm:anc~ Plan. · 
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-----~-----___,___:_:____ ___ _____.__ __________________ _ 

.. Bldg & Equip (Phase1) 
.. 

Scope Number Description Mhrs Labor Rate $ Total Labor$ TotaJ Material $ Total Equipment$ Total Price 
crafiiibor 

General Laborer (4} 
... 

"6,088 r---
30 man-weeks $64.35 $391,762.80 

~~~~ll!f~n (1) 30 man-weieks '.·1,520 $71.50 $108.680.00 
General laborer Superintendent (1) . · . . 30 man-weeks ·------~!!_52() $70.20 $106,704.00 
ECjijlpnienioperitar(6) -··--··· .. ·---·---·- --. - 1---·-·- .... man-WeekS""' --· ·-·-$64.35 -$586:872.00 ---30 ._.9.~20 .. 
Plumbers (2) 8 man-weeks ' 320 $65.00 $20,800.00 ·' 
Electricians {2) '. 8 man-weeks . ··-: 320 $65.00 $20,800.00 
Field Rad Tech .(6) 38 man-weeks . 9,120 $54.95 $501,144.00 . 

lab SCientist (1) 38 man-weeks ·1,520 $88.15 $133,988.00 ... 
lab Rad Tech (1) .. 38 man-weeks :··.1520 $54.95 $83,524.00 

SUbtotal 31,0lQJ $1,954,274._80 $1,954,275 I 

. ' 

Management SUpport 

Contractor Project' Director (1@50% for 9 months) -4.5 man-months 720 $128.43 $92,469.60 

Conttac!Or Adm/Data Mgr (1) 9 man-months . '1,440 $10U4 $156,153.61) ' . 

Industrial Safety lOA (1) . , 9man-mo~ M40 $128.26 $184,694.40 
' 

Health Physics Profea;lonal (1 J 9 man-monlhs 1·,700 $128.26 $218,042.00 

Field Engineer (1@50% for 9 months) 4.5 ma~ths .: . 720 $108.44 $78,076.80 

Reid Supervisor (1) 9 man-months . ·1,-440 $80.45 $115,848.00 

Field Cieri( (1) 9 man-months : 1,440 $40.81 $58,766.40 
Rad Tech Reid Supervisor (1) 9 man-months .. :1,440 $87.98 $128,®1.20 

Temporary LMng Expenses (4.5 people for 9 months) · · · -40.5 months $2,000.00 $81,000.00 

HP Consultant (1 @25% for 9 months) 2.25 man-months ... '360 $104.00 $37,440.00 

SubTotal 9,980 $1,149,182.00 $1,149,182 
.. 

Equipment Costs Units Unit Type Cost/Unit 
-'OOHD Long Aim--·· -'0 days $1,800.00 $72,000.00 

300 Gr,apple .. 50 days $1,312.00 .. $65,600.00 

· 300 Grapple ... 50 days .. $944.00 $47,200.00 
Rit,bei;iire LOader ··-·-·-.. 50 days 

. 
$864.00 $43,200.00 

Slcid Steer 80 days $236.00 $18,880.00 

Concrete Crusher (triple roller 30x18) 1 months .. $6,675.00 $6,675.00 

Compressor (dleseJ-190 cfm} 4 months $590.00 . .$2,380.00 

Jadehammer-2 unlls 6 months $305.00 $3,660.00 

Boom Manllft (JLG40H40) ~ monlhs .. $2,470.00 $14,820.00 

Scissors·Ufts (electric, self propelled to 30") 3 units 
.. 3 monUls 

.. 
$670.00 $2,010.00 

Durrq1 truck .(4.51) 200 days $100.00 $20,000.00 

Rad H&S laboratory in process coun!er-1 unit 1 months :- ·. $15,000.00 . $15,000.00 

Rad H&S Laboratory-Tenele<l counters M1 owns : . · months ... $300.00 $0.00 .. 
Rad H&S RacfiOioglcal Monitors 12 units. 15 months . . $2,400.00 : $38,000.00 

Rad H&S ~cal and lnd Hygiene Monitors -4 units · 15 months '· $2.400.00 $36,000.00 
... 

·Sub-Tatal $383,405.00 $383,405 

'. .' ___ .. :,..__ -- -··-
Description Mhrs .·· Labor Rate$ Total Labor$ Total Material $ Total Equipment$ -

Materials Cast Units UnJtType Cost/Unit 

small tools @$40/day 1,010 maTH!ays · .. $40.00 $40,400.00 
F>f>E'@-$60i08y·-. ··- 1,010 ma!Kiays $60.00 $60,600.00 

Pressurewasilef imoOiiis ----1 eac;;---· --·-\--
$2.295.00 

r--
' . ' $16,065.00 .. 

---



Air Filtration Device (AFD) 3 months 2 each $2,600.00 $15,600.00 ... 
Waste WalerRetainage/Tceatment System (Non ACM) 6 r;nonlhs 1 each 

.. 
.. $15,000.00 $90,000.00 

Subtotal $222,665.00 $222.665 .. . . . . . 
CONTRACTOR DIRECT COSTS: : $3,709,527 
Contractor Overhead and Profit of 13.4%'is buDt Into hourly rates 

.. 
. . .. . ... 

--· Sub-Contracts (MI Issued) Units Unit Type Cost/Unit 
Transp011ation and Disposal and Handling of Waste to WCS . 125880 a.~blcfeet 

.. 
$8.75 $1,101,450.00 . •'. 

B 235 Roof demolitlon{replacement 1 sat . $500,000.00 $500,000.00 
B 235 ~oar Debris Disposal •. 7,700 cubic feet $8.75 $231,000.00 
Radiological laboratory .. 1,000 sample $125.00 125,000.00 
CiiemiCBitaboratory 100 sample ... $1,000.00 100,000.00 

Subtotal $2,057,450.00 $2,057,450 ... 
TOTAL DIRECT COSTS: . I $5,766,977 ; ... . . 

NRC COSTS $600,000.00 •' .. $600,000 
MALUNCKRODT SITE COSTS: $250,000.00 $2.50,000 

.. 
I 

GRAND·T~TAL: $6,616,977 i .. . . 
. . ... Phnell .. 

. . 
Scope Number Description Mbrs ·.· tabor Rate$ Total Labor$ Total Material $ Total Equipment $ Total Price 

Total Labor Costs .. 
General Laborer (3) 

.. 43 man-weeks ·. 5160 $57.20 $295,152..00 

General Laborer Foreman (1) 43 man-weeks .. .f720 $71.50 $122,980.00 

General Laborer Superintendent (1} 43 man-weeks · .. 1720 $70.20 $120,744.00 

. Equipment Operator (3) ... 43 man-weeks . . "5160 $64.35 $332,046.00 

FieTd Rad Tech (2) 47 rnati-WI!eks '.3760 $55.97 $210,447.20 

Lab Scientist (1) 47 man-weeks ·'·1880 $88.15 $165,722.00 

I Lab Tech (1) 
.... --- 47 man-weeks ... 1880 $55.97 $105,223.60 - SubTotal: 219 17520 $1,081,359.20 $1,081,369.20! 

ProJect iani9eiTient Support .... .I -
Project Manager half time 23.5 man-weeks .. 940 $128.43 $120,724.20 

ProJ. Adm/Data Mgr. '47 man-weeks . ·.; 1880 $108.44 $203,887.20 

' Health Physics Professional 47 man-weeks ·1880 $128.26 $241,128.80 I 

·· Industrial safety Professlonai/QA 47 man-weeks ··. -1880 $128.26 $241,128.80 

· field Engineer half time .. 23.5 man-weeks 940 $108.44 $101,933.60 I 

Aeld Supei'VIsor 47 man-weeks .1880 $80.45 $151,246.00 

Field Cle.X ' 47 man-weeks 1880 $40.81 $76,722.80 .• 

Temporary Uving Expenses(3.5 people for 11 monttis) . · 36.5 man-months $2,000.00 rn.ooo.oo ' ~Consultant (1@25% for 1~ months) 2.75 man-months 400 $104.00 $41,600.00 

SubTotal: 282 .. 11280 $1,213,751.40 . $1,213,751 ! 
. •, 

' .. •. 



________ __,__ __ ---'----'-'---------·--·--·····-" 
Equipment Costs ·. Units Unit Type Co sf/Unit 

Shear (Cat 235C w/MSD70R shear head) 2 months $23,000.00 $46,000.00 
TraCk aaddme (Cat 330L·1.6 CY} ... 6 months .. $7,800.00 . . $46,600.00 

Dozar(2CY) 6 months . ; $8,000.00 .. ~.000.00 
. -· Bobcat 81111 Accessories : 9 months $1,400.00 $12,600.00 . 

Concrete ausher (biple roller 30x18) 2 months ... $6,675.00 $1"3,350.00 
Frontend Loader (Cat IT18B dlesel-1.5 Y bucket) 8 months $2,910.00 $23,280.00 
Compressor (diesel-190 cfm) 10 months . $590.00 .. $5,900.00 

Jackhammer-2 lrits 10 months ' .. $305.00 -$3,050.00 
i::iismp truck (4.5T) 2 units ·- 10 .. months $2,400.00 ' $24,000.00 ,. 
Sheet Pile Driver (V5 vibratofy .hammer') 2 months ' 

.. $5,600.00 $11,200..00 
Hydraulic Hammer (tnlckhoe mount) 2 months $10,800.00 $21,600.00 
Rad H&S Laboratory In Processx Counter-1 unit 11 months ... $15,000.00 $165,000.00 
Rad H&S Laboratory-Tenelec Counters-MI owns . . .... $0.00 
Rad H&S Radiological Monitors-12 units 11 months .. . · .. ·.· $2,400.00 $318,800.00 
Rad H&s Chemical and lnd Hygiene Monltors-4 units : : 11 months $2.400.00 $1D5,BOO.OO 

SubTotal: .. 
$B43.180.00 $643,180 -- - Units Unlt!Type . .. Cost/Unit 

sma11 tools ® $40/man-day ····--.. 1292 man:days -·-s.w:oo $51.680.00 
· pPE-@ $60hnan-day - 1292. man-days $60.00 $77,520.00 
Pie$'$iire washer (2) · . .. 10 '!!?~--

... $2,595.00 $259,500.00 I 
s'heei' Piieiiiii(z Panels 1.6x16xOi5r -·· --- --16 ·---~ ·---·-$625.00 ·---ton ... $10,000.00 
Bacldill 11111 cubk:yanf ... $25.00 S277,m.7s 

.. 
waste Water Retalnagelrreatment System {Non ACM) 11 months ,· $15,000.00 $165,000.00 
oemarcali0ii1ianier ----- - .. 

40,000 
i-• 

$2.00 sq. ft. ' $80,000.00 
SubTotat .. $921,477.78 $921,478 

.. .. $4,059,778 1 
SUb-Contracts Unlts Unit Type Cost/Unit ' 

' 

WCS Waste -Transportation, Disposal, & Hat;'dllng . . · 300000 cubic feet .. 8.75 $2,625,000.00 
I URO Burial excavation & disposal 1 contract · .. $370,000.00 $370,000.00 

Phase II Plan Prep 1 contract - ·. $300,000.00 $300,000.00 

Final Status Survey 1 set $500,000.00 $500,000.00 

i.Utltusionat controls 1 set .. $100,000.00 $100,000.00 
Phase 2 characterization Sampling (proposed) 1 set $70.000.00 $70,000.00 

Racftologlca! Laboratory 2500 sample. $500.00 $1,.250,000.00 

Chemical Laboratory 150 sample .• $1,000.00 $150,000.00 .. 
Sub"Total: . $5,365,000.00 $5,385,000 ... 

. ',; 

' 

TOTAL DIRECT~STS: .. $9,424,778 
. . . . 

NRC OVERSIGHT COSTS: $600,000.00 .. 
$800,000 

Ml OVERS1GHT-COSTS: $250,000.00 .. $250,000. 
. . . . . . 

P~nTotal .·. $10,274,778 

' Phase I Total .. $6,616.977 
. . 

Estimated Remediation Costs 
. . 

$16,891,755 . 
-- .. 

I - -·-·---· .. 
. ·- ·-·-------·---···- ... ~ontln.~ency -- ' ····--

___ ..... .,. ___ 
·--·· ,_.,._ ._._ $4,222,939 • -.I . --·-- """'"' '"'""""clal Assurance Costs $21,114,694 
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EXHIBIT2 

NUREG Compliant C-T Phase II 
Decommissioning Cost Estimate 



Columbium-Tantalum {C T) Phase ll Decommissioning Cost Estimate 
Facility Description Summary 

NRC license numbers and types (i.e., Parts 30, 40, 70, and 72). · 

Mallinckrodt LLC (Mallinckrodt) is a Delaware Corporation with its principal place of business located at 675 
McDonnell Boulevard, St. Louis, MO, 63042. Since 1961, Mallinckrodt has held U.S. Nuclear Regulatory 
Commission (NRC) Radioactive Material License STB-401, Docket Number 40-6563, which is applicable to 10 
CPR 40 (Domestic Licensing of Source Material). 

Types and quantities of materials authorized under the licenses listed above. 

Mallinckrodt used the license for the extraction of columbium and tantalum from natural and synthetic ores and 
slags, which was originally issued by the Atomic Energy Commission (ABC). The license was required because 
processed raw materials and by-products contained sufficient quantities of natural uranium and thorium isotopes. It 
is currently a possession-only license. 

Descriptions of how licensed materials are used. 

Mallinckrodt has held NRC Radioactive Material License STB-401, docket number 40-6563, since 1961. From 
1961 to 1989 Mallinckrodt extracted columbium and tantalum compounds under NRC License STB-401 from ores 
in the C-T processing buildings formerly located within the city block identified as Plant 5. The C-T feed materials 
included ore and tin slag; process products included tantalum oxide, potassium fluotantalate, and columbium oxide. 

On March 22, 2012 the license was amended to authorize deconunissioning of C-T process area building slabs and 
foundations, paved surfaces, and all subsurface materials in accordance with the C-T Phase II Decommissioning 
Plan 

Description of facility, including buildings, room, grounds, and description of where particular types of 
materials are used. 

The licensed facility is the Columbium-Tantalum (C-T) Plant, which is located within the Mallinckrodt St. Louis 
Plant at 3600 North Second Street, St. Louis, Missouri, 63147. The Mallinckrodt Plant is a 43-acre (174,016 square 

meter [m2
]) site located near the west bank of the Mississippi River in the northeastern section of the City of St. 

Louis. The site is located in an urban industrial area, zoned and developed for industrial use, in the northeastern 
section of the City of St. Louis. The C-T Plant boundaries are located within Plant 5 and Plant 7W of the St. Louis 
Plant. Within Plant 5, the C-T project remediation area boundaries have been defined as: areas south of the south 
edge of Destrehan Street, and areas north of a line drawn along the south sides of Building 200, and areas west of a 
line drawn on the east side of Buildings 222 and 223 (excluding the footprints of the buildings), and areas east of a 
line drawn along the west sides of Buildings 240 and 250. The sewerage from Plant 5 extending downstream to the 
wastewater handling facilities in Plant 7W is also included. 

Mallinckrodt's St. Louis Plant currently contains more than 50 manufacturing and support buildings in an area of 
approximately twelve city blocks. Mallinckrodt currently produces a variety of products for the food, drug, 
pharmaceutical, and specialty chemical industries on a 24/7 operational schedule. 

4/18/2014 A.3.4 Facility Description Summ Page 1 of 18 



Columbium-Tantalum (C T) Phase II Decommissioning Cost Estimate 
Facility Description Summary 

Quantities of material or waste accumulated before shipping or disposal. 

Phase I Decommissioning efforts included the decontamination and removal of above-grade buildings, surfaces, and 
equipment and was perfonned in accordance with the Phase I DP. The Phase I FSSRs were reviewed and approved 
by NRC. Phase II Deconunissioning eff01ts include C T processing building slabs, sewerage, wastewater 
neutralization basins, and soil affected by C T processing. 

Characterization of subsurface materials was achieved by soil core sampling. Samples of soil were collected from 
cores and analyzed by alpha or ganuna spectrometry. Sampling was conducted during 11 separate characterization 
studies and is described in detail in Chapter 4 of the C-T Phase ll DP. 

Based on the analytical information obtained from the characterization studies, some soils in the Plant 5 area 
contained radionuclide concentrations exceeding the release limits. The locations of samples exceeding the release 
limits were shown in C-T Phase II DP Figures 4-7 through 4-16. The extent of the contaminated soils in Plant 5 
based upon this characterization data is presented in the next section. 

Volume of contaminated material, including that in the subsurface, containing residual radioactivity that 
will require remediation. 
The contaminated area has been divided into 28 Survey Units. Provide to June 2010, Phase II Decommissioning 
effort were iniated to a point where only 4 Survey Units contained contaminated soil and debris that require 
remediation in June 2010. They are as follows, including their respective volumes. 

SU 19 58,000 Cubic Feet 
SUIO 29,000 Cubic Feet 
SUII 25,000 Cubic Feet 
SU12 31.000 Cubic Feet 

Total to be Excavated 143,000 Cubic Feet 

In addition to these four Survey Units, approximately 31,000 CF of Soil and Debris were previously excavated and 
staged awaiting loading and disposal. 

4/18/2014 A.3.4 Facility Description Summ Page 2 of 18 



Columbium-Tantalum (C T) Phase II Decommissioning Cost Estimate 
Components (Contaminated Material) 

Del~onttanllin;aticm Areas 
Other (Soil and Debris) 

4/18/2014 

Previous 
SUI9 
SUlO 
SUll 
SU12 

31,000 
58,000 
29,000 
25,000 
31,000 

A.3.5 Components 

CF of Soil/Debris 
CF of Soil/Debris 
CF of Soil/Debris 
CF of Soil/Debris 
CF of Soil/Debris 
CF of Soil/Debris 

174,000 
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4/18/2014 

Colwnbiwn-Tantalwn (C Tl Phase ll Decommissioning Cost Estimate 
Planning and Preparation (Person Work Days) 

Included Above 

(8 Hour Man Days) 

10 

Included 
Above 

Included Above I Included Above 

A.3.6 Planning and Prep 

5 

Included 
Above 

NA NA 2 

NA NA Included Above 
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4/18/2014 

Columbium-Tantalum (C TI Phase ll Decommissioning Cost Estimate 
Decontamination and Dismantling Of Radioactive Facility Components (Soil/Debris) 

(8 Hour Man Days) 

A.3.7 D&D Soil and Debris Page 5 of 18 



4/18/2014 

Columbium-Tantalum (C TI Phase ll Decommissioning Cost Estimate 
Restoration Of Contaminated Areas on Facility Grounds 

(8 Hour Man Davs) 

A.3.8 Restoration Page 6 of 18 



Status Survey of Site 

4/18/2014 

Survey Report ORISE 
and NRC Review 

Columbium-Tantalum <C Tl Phase IT Decommissioning Cost Estimate 
Final Radiation Survey and Report Preparation 

(8 Hour Man Davs) 

20 20 0 15 

A.3.9 Final Rad Survey 

0 0 0 
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4118/2014 

Columbium-Tantalum (C T) Phase II Decommissioning Cost Estimate 
Site Stabilization and Long Term Surveillance 

(8 Hour Man Days) 

Note 1 Site stabilization and long-term surveillance (i.e., institutional controls) will not be required because the site will 
be released for unrestricted use. Costs associated with maintaining site controls after GLE CF operations cease, 
but before license termination are contained in the Total Labor Costs Table. These costs include critical 
programs such as Nuclear Criticality Safety, Radiation Protection, Environmental Monitoring, Material Control 
and Accountability, and Items Relied For Safety (IROFS) maintenance. 

A.3.1 0 Site Stab & Surveillance Page 8 of 18 



4/18/2014 

Columbium-Tantalum (C Tl Phase II Deconunissioning Cost Estimate 
Total Work Davs by Labor Category 

C8 How Man Days) 

A.3.11 Total Work Days Page 9 of 18 



4/18/2014 

& Fringe ($/year) 

+SG&ARate (%) I 

Cost Per Work Day* I 

Note: 

Columbium-Tantalum (C T) Phase II Decommissioning Cost Estimate 
Worker Unit Cost Schedule 

lOS% 105% lOS% lOS% lOS% 75% 

$307,500 $338,250 $358,750 $225,500 $123,000 $118,300 

$1,182.69 $1,300.96 $1,379.81 $867.31 $473.08 $455.00 

* Based on 260 work days per year 

A.3.12 Worker Unit Cost 

75% 105% 

$166,250 $225,500 

$639.42 $867.31 
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4/18/2014 

Columbium-Tantalum (C T) Phase II Decommissioning Cost Estimate 
Total Labor Costs By Mafor Decommissioning Task 

$61,500 

$7,096 

$11,827 

A.3.13 Cost By Task Page 1.1 of 18 



Columbium-Tantalum CC T) Phase ll Decommissioning Cost Estimate 
Paclcaging, Shipping, and Disposal of Radioactive Wastes (Excluding Labor Costs) 

Assume aU shipments are going to Energy Solutions 

l.Assumed all shipments are going to Energy Solutions 

4/18/2014 A.3.14 Pack,Shlp,Bury Page 12 of 18 



4/18/2014 

Columbium-Tantalum (C Tl Phase II Decommissioning Cost Estimate 
Eauipment/Supply Costs 

A.3.15 Equlp_supplies Page 13 of 18 



4/18/2014 

Columbium-Tantalum {C Tl Pbase II Decommissioning Cost Estimate 
Laboratory Costs 

Samplin_g Included 
Transport Of Sam_ples Included 
Testing & Anal~s $160,000.00 
Other (soecifv) .to.oo 

TOTAL= $160,000.00 

1. Assumes on site mobile and off-site Labs. 

A.3.16 Lab Costs Page 14 of 18 



4/18/2014 

Columbium-Tantalum (C Tl Phase ll Decommissioning Cost Estimate 
Miscellaneous Costs 

~~f:i;;!~1ii~},1}~~'A:C".B.VltYl"lli1r:~m;i~~;;;~iii!J i¥.r'r~~~~~i:¥icWi;I®.IC~Mt}!i~j!fF.\fi~:1;i 
Fees - Broker $2,500.00 
Fees- License $10,000.00 

TOTAL= $12,500 

A.3.17 Mise Costs Page 15 of 18 



4/18/2014 

Columbium-Tantalum (C TI Phase IT Decommissioning Cost Estimate 
Total Decommissioning Costs 

;m.tltlm~g~~~ililH~.:~m~HWJiirm~~~~J~~mH~;1ll~im~~WJ~!£.~~m~~~f.~~~m~~H~llii~~WiJIDmm~m~m~FHilll!:iW~~ii~liH~rm~~ ir1~:~)!1~J:~~~i~f~;;:_~l~ii~HJ~liitii!i~~~~1~1{~~!fiWt1~1t.~ 

Planning and Preparation $243,730.77 

Decontamination and Dismantling Of Radioactive Facility Components $662,982.69 

Restoration Of Contaminated Areas on Facility Grounds $74,799.04 

Fmal Radiation Survey $102,657.69 

Site Stabilization and Long Term Surveillance $0.00 

Packing Shipping & Disposal Costs $2,436,000.00 

Equipment/Supply Costs $835,600.00 

Laboratory Costs $160,000.00 

Misc. Costs $12,500.00 

SUBTOTAL= $4,528,270.19 

25% Q2ntingencx ~1,132,067.55 

TOTAL= $5,660,337.7 4 

A.3.18 Total Decom Costs 

;lH:iiHil~!Hlm:;li~~:~~~~*~~~ie~f~~~~&1i~~~m~~J§~~ 

5.4% 

14.6% 

1.7% 

2.3% 

0.0% 

53.8% 

18.5% 

3.5% 

0.3% 

100.0% 
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Columbium-Tantalum (C T) Phase ll Deconunissionfng Cost Estimate 
Key Assumptions 

I All cost data used in this study is current as of 2014. 

-----2 subtot~i;~-.;d";~~-i{;;e b~~~-;.~;;~d;i"i~·;rg~ir~~;t·iig;;;;.··------------------------------------------------

------3 All ~~;;;;;p~rt~i~-20 i4-ctoll~;;~-------··---------------------------------------------------------------

---·- 4 1lh~-d~~~~rnissi~-.;b;g-~iJt;;j;;;f~~-~~d~;i~~~~-.;t;~ji~i;ti~~~~-------------------------------------··· 

·····:s-1fh~-d~~~~m~i~~~-~1ii"~;j;~;i~~-~~~ji~~~~~tly-;~~iiihi~-t~~~~i~gi~:-···-----------------------------· 

------------------------.. --.. --... ·-------------------.. ·-----------------------------.. -----------------------------------.. 
6 1lhe volume estimate is based onavailable chacterization data. -------------------------------.. ----------------------.................................................................. _ ...... ______________________________ _ 
7 No Hazardous , PCB, Asbestos, or Mixed Waste 

---... ---------------.. --------------------------------------------------------------------------------------------.. ----
8 No PCBs will be on site at shutdown. 

-----------------------------------------------------------------------------------------------------------------9 All waste is assumed to be disposed of at EnergySolutions' facility in Clive, Utah as LL W NORM SoiVDebris. 

-----------------------------------------------------------------------------------------------------------10 Final site restoration effortds assume clean suitable backfill, road base gravel, and 6" of Asphalt in all areas 
excavated. 

·----------------------------------------------------------~-----------------------------------------------------11 Craft laborer and heavy equipment operator rates have been assumed as prevailing wages and supplied by the 
local union hall. 

12 This study follows the occupational exposure principles of As Low As Reasonably Achievable (ALARA) 
through the use of productivity loss factors that incorporate such items as the use of respiratory protection and 
personnel protective clothing. These factors have been considered in this estimate. 

13 1lhe costs of all required safety analyses and safety measures for the protection of the general public, the 
environment, and decommissioning workers are included in the cost estimates. 1lhis reflects the requirements 
of: 

I 0 CFR 20 Standards for Protection Against Radiation 

lO CFR 40 Domestic Licensing of Source Material 

10 CFR 71 Packaging of Radioactive Material for 1lransport 

29 CFR 1910 Occupational Safety and Health Standards ............................................................... ________________________________________ ... ________________________________________ _ 
14 Activity labor costs do include allowances for delays for rain and adverse weather, but does not account to Acts 

of God events. 
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Columbium-Tantalum (C Tl Phase II Decommissioning Cost Estimate 
Means for Adfustlng the Cost Estimate 

Mallinckrodt will continue implementing the Phase II Decommissioning Plan. On an annual basis, Mallinckrodt plans to 
adjust this cost estimate (and associated funding levels) as work progresses. The cost estimate will be updated with current 
prices of goods and services (including transportation and disposal cost), work completed, and adjusted volumes and types 
of material at the facility. 

4/18/2014 A.3.2 Means of Adjusting Page 18 of 18 


