
Fluor Fernald, Inc. 
P.O. Box 538704 
Cincinnati, OH 45253-8704 

March 16, 2006 

Fernald Closure Project 
Letter No. C:CPD:2006-0059 

006259 

FLUOR 

Mr. Johnny W. Reising, Director 
U. S. Department of Energy 
Ohio Field Office - Fernald Closure Project 
175 Tri-County Parkway 
Cincinnati, Ohio 45246 

Dear Mr. Reising: 

CONTRACT DE-AC24-030H20115, DOWNGRADE OF SILO 3 

Reference: 1 ) 

2) 

Quality Evaluation Plan No. 2030083, Inspection of Silo 3 to Estimate 
Inventory, March 14, 2006 
SA-Calc-0060, Determination of Inventory for Silo 3 That Permits 
Downgrading to Less Than HC3, March 14, 2006 

Fluor Fernald, Inc. (Fluor Fernald) submits for your concurrence the documentation for 
downgrading the Silo 3 structure, from Hazard Category 3 t o  Less Than Nuclear, per the 
criteria specified in Department of Energy (DOE) standard DOE-STD-1027-94. The 
associated Technical Safety Requirements (TSRs) and Hazard Analysis Reports will be 
deactivated to  reflect this downgrading. 

Silo 3 retrieval activities have been completed, and the waste has been transferred t o  IP-2 
packages. The hazards for this transferred material are addressed in the Silo 3 Retrieval 
and Disposition Nuclear Health and Safety Plan (N-HASP). 

The Silo walls have been cleaned with a wire brush. Any remaining residual waste in the 
Silo has been verified by independent inspection (Ref. 1) t o  be less than the Hazard 
Category 3 Threshold Quantity (TQ) of 15,159 pounds. Note that the residue in the 
hopper, as recorded' in Reference 1, is not Silo inventory. It is part of the retrieval facility 
inventory. Rinsing of the interior walls of the Silo will occur soon, further reducing the 
inventory. The TQ was determined (Ref 2) based on the isotopic distribution of the Silo 3 
waste material as documented in the RFlS document, the same distribution that was used 
in accident analyses in the Silo 3 N-HASP. Therefore, the residual material inventory has 
no potential for significant localized consequences. 

Downgrading will result in the deactivation of: 1) 40000-HS-0001 , Technical Safety 
Requirements Document for the Operable Unit 4 (OU4) Silos, 2) 40000-RP-0028, Hazards 
Analysis Report (HAR) for Operable Unit 4 Silos, and 3 )  RMR-0445-0056-002, Preliminary 
Hazards Analysis Report for Silo 3. 
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Upon downgrading, Fluor Fernald will transfer the safety basis for Silo 3 from Nuclear 
documents (HAR, PHAR, TSRs, N-HASP) t o  the Facilities Decontamination and Demolition 
(D&D) Projects Integrated Health and Safety Plan (I-HASP) 60400-PL-0011. An 
Unreviewed Safety Determination Question (USQD) documents this request for 
downgrading and document deactivation, in USQD-2006-0001 , Downgrade of Silo 3, and 
Deactivation 40000-H&S-0001, TSRs, to Reflect Downgrade (enclosed). 

If you have any questions or concerns, please contact Pat Fisk at (51 3) 373-5610. 

Closure Project Director 

CMM:PF:jmb 

Enclosure 

C: With Enclosure 

Dennis J. Carr, MS 77  
Mark J. Cherry, MS 77 
Joseph Desormeau, DOE-OH/FCP, MS 2 
Patricia L. Fisk, MS 99 
Timothy L. Jones, DOE Contracting Officer, DOE/EMCBC 
Dennis Sizemore, Fluor Fernald, Inc. Prime Contract, M S  1 
Steven J. Wentzel, MS 77 
Administrative Record (w/2 copies of Enclosure), MS 6 
File Record Subject: Downgrade of Silo 3 
Letter Log Copy, MS 1 
Project Number: 40430 

Without Enclosure 

Christina Carr, DOE-OH/FCP, MS 2 
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ItemlTitlelDescription: 

INSPECTION OF SILO 3 TO ESTIMATE INVENTORY 
ProjectlTask 3. SpecificalionlDrawinglPOIReq.: 

10430) Silo 3 Project Reference: SA-CALC-060 Revision 0 

Division Tnle and Number/Oepanment Tltle 15. Approved For Use (When Rewied): 

ilo's (430000)/ Silo 3 Project 

6. 
:har. Criteria) 
No. 

7. Evaluation Characteristic (CdelSpecification, lnspection/TesUExamination Techniques, Acceptance 

1. 

2. 

Verify the walls are visibly clean. 

Verify the inventory of Silo 3 is less than 15,159 Ibs, which is about 
four bags by current techniques. Note that a uniform layer of 1 inch 
of material affixed t o  the Silo walls would be 34,557 pounds. 

I Date: 
N IA 

I I 

8. Status 9. General Remarks 

INSAT - 
The inside of S i6  3 was inspected to estimate the quantitv 
of residue material that was left on the walls of this 
structure. From my impectbn, the wall surfaces have 
been adequateiy cleaned using a wire brush. However, 
there were srnail areas that did not show evidence of bein( 
ckaned. These areas accounted tor approximately 10% o 
the S ib  wall area. Also. along the corner of the silo where 
the wall abuts t o  the floor there was about a 2-inch strip 
on either stde of the corner that could not be completely 
cleaned. The thickness of the residue in this area was 
reduced to approximately W inch. The hopper feeding the 
inclined conveyor had approximately 4000 Ibs of residue i r  
it. Below is an estimate of the q u a n t i t y  of residue in Silo 3 

3500 Ibs 10% Unclean walls 
4000 Ibs Residue in hopper 
2000 Ibs 
9,500 Ibs Total Residue 

The estimated total residue that is on the walls of Silo 3 ii 
approximately 9.500 Ibs. This quantitvis less than 15.1 5! 
Ibs. 

Residue in silo corner 

[Date: , , 
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S&H CALCULATION 

Determination of Inventory for Silo 3 That Permits 
Downgrading to Less Than HC3 

REV. 0 

MARCH 2006 
1 .O lNTRODUCTlON 

The purpose of this calculation is to determine the residual inventory levels that must be 
achieved to permit downgrading of the facility to Less Than Hazard Category 3, by 
comparison to Threshold Quantities (TQs) from DOESTD-7027-92. 

2.0 ASSUMPTIONS 

Isotopic distribution and material inventory numbers are from the Silo 3 NHASP, Appendix 
8, Table B.31. 

Silo is 80 feet in diameter, 33 feet tall, for a wall surface area of 8293.8 square feet, or 
1 ,I 94,307.9 square inches. Pssuming a density of 50 pounds per square foot, a unifam 
1 " layer on the silo wall would be 34,557 pounds of material. 

Density is the same as was used in accident analyses in the NHASP (Appendix G, Section 
G-2.3 Common Assumptions, bullet 2). 

3.0 CALCULATIONS 

See Attached Excel Spreadsheet. 

4.0 RESULTS 

The inventory of Silo 3 must be less than 15,159 pounds, which is about four bags by 
current loading techniques. Note that a uniform layer of 1 " of material affixed to the Silo 
walls would be 34,557 pounds. Therefore the silo walls must be visibly clean 

5.0 REFERENCES 

1 . 40430-PL-OOIO, Silo 3 Retrieval and Disposition NHASP. 

2. DOE STDlO27-92, Hazard Categorization and Pccident Analysis Techniques for 
Compliance with DOE Order 5480.23, Nuclear Safety halysis Reports. 



Fluor Fernald, Inc., Safety and 
Health'Calculation Worksheet . .  

DEPARTMENT: 

Safety 
Analysis 
Team (SAT) 

C ALC ULATlO N 
NO: 

SA-CALC- 
060 
Revision 0 

PROJECT: 

Silos 

Determination of Inventory for Silo 3 That Permits Downgrading 
to Less Than HC3 

Signature 

P. L. Fisk 
Print Name & Title 

REVIEWED BY: *e * DATE O ! & b  

Jim Barber, Silos Lead Radioloaical Enaineer 
Print Name & Title 

ADDITIONAL DATE 
REVIEW BY: 

Signature 

NA 
Print Name & Title 

SUBJECT: The purpose of this calculation is to determine the residual inventory levels that must 
be achieved to  permit downgrading of the facility to Less Than Hazard Category 3, by comparisoi 
to Threshold Quantities (TQs) from DOE-STD-1027-92. 

CONCLUSION/SUMMARY: 
Using the sum of the ratios method the inventory of Silo 3 must be less than 15,159 pounds, 
which is about four bags by current loading techniques. Note that a uniform layer of 1 " of 
material affixed to the Silo walls would be 34,557 pounds. Therefore the silo walls must be 
visably clean. 

5 9  



S&H CALCULATION 

Determination of Inventory for Silo 3 That Permits 
Downgrading to Less Than HC3 

REV. 0 

MARCH 2006 
1 .O INTRODUCTION 

The purpose of this calculation is to  determine the residual inventory levels that must be 
achieved to permit downgrading of the facility to Less Than Hazard Category 3, by 
comparison to Threshold Quantities (TQs) from DOESTD-1027-92. 

2.0 ASSUMPTIONS 

Isotopic distribution and material inventory numbers are from the Silo 3 NHASP, Appendix 
B, Table B.31. 

Silo is 8 0  feet in diameter, 3 3  feet tall, for a wall surface area of 8293.8 square feet, or 
1 , 194,307.9 square inches. Assuming a density of 50 pounds per square foot, a unifam 
1 " layer on the silo wall would be 34,557 pounds of material. 

Density is the same as was used in accident analyses in the MHASP (Appendix G, Section 
G-2.3 Common Assumptions, bullet 2). 

3.0 CALCULATIONS 

See Attached Excel Spreadsheet. 

4.0 RESULTS 

The inventory of Silo 3 must be less than 15,159 pounds, which is about four bags by 
current loading techniques. Note that a uniform layer of 1 " of material affixed to the Silo 
walls would be 34,557 pounds. Therefore the silo walls must be visibly clean 

5.0 REFERENCES 

1. 40430-PL-0010, Silo 3 Retrieval and Disposition NHASP. 

2. DOE STD-1027-92, Hazard Categorization and Accident Analysis Techniques for 
Compliance with DOE Order 5480.23, Nuclear Safety Alalysis Reports. 
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From N-HASP, total Silo 3 inventory is 7.99E6 pounds, 370 curies 

To determine curies at which inventory is Less Than HC3, divide Fraction of HC3 by Sum of Fraction (527) 

Result is 0.702 curies 

To determine inventory in pounds divide 0.702 by total curies (370), then multiply by total pounds (7.99E+6) 

Result is 15,159 pounds (about four bags by current loading techniques) 

FYI-a uniform 1” layer of material on the Silo wall would be 34,557 pounds, so this must look clean 
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FACILITY AND LoCA’I’ION Enter bullding or iscllliy. lncludlng number. w%re i 9 w e  ertlstg or issue w~ii bel. 
Silo 3 I 

I 
I 

_ j 
AUTHORIZATION BASIS DOCUMENTS 8: REFERENCE DOCGMENTS !Enter the D O E - O D ~ K W J ~  , 
s3!ary basis documentation such a8 DSAIHARIBlOlSER~SRlSBRlNHASP. Identity addirionat :eCerenc6 documents. If  NO ! 
DOE-tjDDcoved safety docurnentatlon exigts ihat addresses the k i l e ,  activity or i z  , go t D  NS-0003 to initiate i! aafety ! 
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Ref.: SA-CALC-0060, 

BRIEF DESCRlPTION dF ISSUE iObtaln and present a brief daacriptian uf i h a  iYj3U6 ro be eva~ueled. Anazn L;r 1 
reference hera a oopy of xhe iwue package, such 8s a prop09eb work plan): 

-.-- __ __-- - . . ~  ._.._ .I 

i 
I 

The TSR will be deactivated 8nd Silo 3 downgraded to  refJect completion of waste retrieval in ! i Silo 3. This will ellow D&D work t o  progress. 

is  not required; a potential US0 does not exist. A YES answer to any OT rile questions 1. 3-7 sharl require B i 
safety evaluation. If question 1 IS answered NO. and qucstlon 2 is answcrcd Y‘, thcn thc Issuo Is 
excluded from furthor screenhg and a safety ewaluatlnn is 

0 

I 
1 

i roquired. 

1 

i TSR/SBR Change Required. [Perfom a USQDlSE arid oblaln DOE Approvzl) 

Safety Evaluation Required. (Qkrssrton 2: is 

Safety Evaluation Not Required. (Ether item ’1 is 

end et LWWT one qveation 1- 3-7 is YES) 

B r e  plol - - I  
L 1 a and m m  2 is yEs, OR 

_ _ _ _ _  - -  

Patricia I. Fisk 

auallfltd Safety Evaluator 

Tulanda Brown 

Manager. Nuclear & System Safety 
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JSQ SCREEN PREVENTS UPJMECESSARY SAFETY NALUATIORI.~: !Use NS-f0.32 13 aid dmerrninarion of respsnres.; 

I. Does this issue Ghsnge. or add 'to, the descr~ptionrldi6cisrsions GI bcrivities of rlearby or adjactiiit 
facilitieshctivities addressed in any buE-approveU documented 534wy 8ndysiS? 

YES 
'This h a m  doer not change the descri~donsldiscussions or ectivitks of stir adjacent fac;):ties/acVlwlple~: It 
irnpscte only Silo 2. 

?do Errlaln tbclrdc the nvmbsr and title 01 the document bsing inrpacrsdl: 

t YE6 is the nn8wer to  item 7. skip itom 2 [the ilsue oannot ba aacludad) end continue the screen. 

2. IF the msbvar 40 item 1 ir E. 'WEtJ ie this h u e  E x d d e a  from tne USrtDiSE Syotent? IGO to 
NS.0002, Attachment 1 ) :  

NO 

YES. list t h i  erCIuelon: 

If questlon 1 is answered 54, and mestion 2 is airawered YES, then the isme is oxciuded rrom ttlrthbt screenlng and B 
safety cvduation la NOT required. Refer tu NS.0002, Section 7.5, for instriidons f w  completing the Results Summary 
and Slgnmures blocks. If quartbn 2 Is snswbrcd NO. continur the $CreeIt. 

3. 

1. 

6.  

6.  

7 

Does the Issue involve chenges fa the facility descriptlan/dfscusslon. including equipment, 
apsnPtionsl~cPivities, alid buildirig cuntentu, ill 'rtre applica bic DOE-epomved documented safety 
analysis? 

YES 0 NO Explain: Sib 2 will be dblotd frum 40000-HS-0007 V., reflect itr atatus as a Less 
Than Huclesr facility. 

Does the issue involve significant changes to the pmcedures described in the sppllcoble 
DOE-approved documented safety analysis? (An a reminder. incowe~usntiol changer JMCh nB spelling or 
typographicmi cwrectlons. grsrnmstlcsl changes. clerificsrlonr, or nata referancee, ore not eansldored signiffcant 
changee.) 

YES 0 NO Explain: Tho silo dome OCCWDI permit will be revlaed PO reflect the downgrade of 
Silo 2 to Lcxt Than Nuolsar. 

Does the Issue involve teete, experiments, or processes 
applicable DOE-epproved documented safety snaiysis? 

described and considered in the 

0 YES 
activity. 

Doe8 the issue involve non-radlolcgioal hazardous rnctcrials MOf described and ctnsldered in the 
appliwble WE-approved documented safety eoaiysit? 

IYD Explsln: No new t b f t s ,  cxfmrimemts, of process& arn trrvoked wlth this dowrlwding 

0 YES NO kplein: 7 6 s  isscra does not oonwrn 6ny new n 4 r ~ r d d o g l c e i  hazardous matsdsl. 

Could the issue affect nuclear criticality safety in o way 

0 YES 

previously evalustod? 

N O  Explein; This issue bo6 no Impact en nuclew criticolitv safstv. 
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CONCLUSIONS: 

I1 

R Propwed ActivitylClmitOe M&S-oOor Rov 

SIGNATURES: [Print neme/signatureI 

- __ Tulsnde Brown Date: 
Manager, Nuclear & System Safety 

If E USO. SRC REVIEW RESULTS: Concur 

Date: 
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i 

i 
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additional reference docurnenis.). i RMR.0445-0056-002, Preliminary H8zerds Analysis Report for Silo 3624P622-50. Rev. 0 ,  PHAR for tncl Silos 1 and 

2 Accelerated WRW? RPffi&v&/ P/Djl'Lt 
40000-HS-0001, Rev. ti. Technical S a h v  Rc'quireiitertts DoCurrlei,f f o r  :he Qswrabfo Cinir 4 KWJi Sitas 
40000-AP-0026. Rev. 0. HezerdAnsly+k Sepon h r  Uflerebte h k  4 !@M! S!!?? 
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i 
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i 
! Ref.: SA-CALC-0060, L C _ _ _ / . _ . _ -  __- 
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USQDISE .DOCUMENTATION SPIEFTW 
Log No.: iJSQD-2306-GO01 Page cis -'i of 2 . 

Complete the  discussion and justification as described in NS-bC02 ~ h e  USQD/SP Systern 
procedure. Ensure that the justification fcr tbm rzspctnse is suffieiar,:-!.; dstailed and tJr;derSiaridan;e 
tha t  others, such 8s members of the SRC, could corne to ths same response gr et least Llnderst3air 
why you chose the response you aid. This table is 6n eiectwaic fowl and will expand tu  iiowgviii 
many number of pages are needed. to ad€KpJat€+lY address t h e  reqwred responses for each ques:ior;. 

. -  

NO I previously evaluated in applicable DOE-appkav6d documented safety analysis7 
The safety analy6e6 for Silo3 are doGumenteU in the OU4 H A R ,  the Silo 3 PHAR and the Sflo3 Rerrleval and Oippw&ioo 
W A S P .  The Evaluation Basis Accidents 4EBAe1 associated with the Silo 3 prokc! iron) the PHAR (111 concern 
iufficient nuclear matedal to  hewe the potentid for dgnlticanr tocellred consequentes. 

;ufficlent harardoua material has been removed from SI:O 3 fa jucrity downgraoing ?i the Silo from Hazard Cetegorv 3 IO 
-e86 Than Nuclear. Downgrading thg Silo and dsao?ivating the TSP. to reflrst :h8 rfhv~njrading is an >dnii?i-,trativo l t ~ ~ ~ i  

md therefors will not incressa the probabilitv of xz idan ia  pitivlo&ly svalilated. 

of 1 
I 

I 
-_ 

2 
NO 

Cauld the issue increase the conseauences O f  an accident previously 
evaluated in applicable DOE-approved documented safety analysis? 

The safety analyses ! Silo 3 ere documented in the OU4-HAR. thv Silo 3 PHAR and the Silo 3 Retrieval and Disposition 1 
'4-HASP. The Evaluetion Easi9 Accident8 (EBAa) esaociaied buhh the Silo 3 project tram the PHAR all concern rebees@ of 
3vfflcient nucleer material 10 have the poterrtial for  significan! locslized ccnsequences 

Sufficient hazardoue material has been removed from Silo 3 ts justifv downgrading of :he Silo from Hazard Category 3 10 
Less Than Nuclear. Oowngreding lhe Silo a n d  deactivating the TSR t o  reflect the downgrading i s  en administl-etive is?ue, 
which will not increase the cansequence Of accidents pfoViCUEly OV8lUated. 
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3 
NO 

Could the issue increase the probability cf occurrence of a malfunction of 
equipment important to safety previously evaluated in applicable 
DOE-approved documented sstuty analyeis? 

The Silo Contalnment Structure is identified in Chaptar 4 of the Silo 3 PWAR 8s the r d y  Safatv-Sianificant Srructclre. 
Malfunction af the Silo Containment Structure is anslyred B E  S R F - 8 .  

Sufficient hazardous materiel ha3 been reiiioved tron'i silo 3 to justify dswrigrs0ing LT T ~ G  Si13 f rom Hazard Category 3 IO 
Less Than Nuclear. Downgrading the Silo 8nd deecliverion rha TSF) TO reilRc1 ?he d5wnQrad\n(J i s  an edmlnistrerlvs issue, 
which will not increaze the probebilih/ of rnalfurlction ct aciuip!.ntfnt i r n p ~ r t w t  t o  sofa+. 

__ - _. - 
4 

NO 
Could the issue increase the cons&&m88 of a malfunction of equipment 
important t o  safety grewiorrsly evaluated in applicztbk DOE-amroved . .  I documented safety enelysls? 

The Silo Containment Sttutturs is ideirtifiad in Cheofer 4 of the Silo 3 P H h R  e6 t h o  uclv Safetw-Siand;cant S?ructu<e , - "  
Maltunctlon of the Silo Contalnrnent Structure is enalyred as SRF-8. 

Sufficient hazardous material has been removed from Silo 3 to  justify domnngtading of the Silo from Hazard Category 3 TO 
Lets Than Nuclear. Downgrading the Silo nnd deaclivat!ng tha TSH t o  reflerr :he oo:rigradlng is en edmlni'rtratwe '3511e. 

which wilt not increase the mnsoquences of maHunation of eq~lprnent irnporteni In 5aFety. 
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I 5 Could the issue create the posvibility of an mxidcm of a different type than 
NO any previously evaluated in applicable DOE-approved documented safety ! 

--..-...-___--__ ----- .. I ana1v~is7 
The safety ~nalyse9 for Silo 3 618 docurnenthd in the OU4 MAR. the Silo 3 PHAR erid the Silo 3 Retrigvpl and OispOriIloil 
U-HASP. The Evaluation 8 8 ~ 1 %  Accident8 ( E U k d  atsociared v&h rtte Silo 3 orojac! i r w  tho PHAR al; c0nc6rn rrla'isa c r C  .. I! rufflcicnt nuclenr material to have the potential for Rignificsm localized consequancoc 

Sufficient hazardous Inaterlal h w  been removed from Silo 3 IC jilstifv dowriyradirlg o f  (ha Silo from Hazard Category 3 IC 
-ow Than Nuclear. Downgrading'thc Sib ond deactiva:ing rho TSR t D  rofloct tho downaroding i3 nn adrnini:trstivo ;:sue 
ahich will no1 create 1h0 porsibliity of an ecciaenr of a 6:fferenr rype than any previousiy evcrluated. 

I! 
i; 

I 

I 
Does the kaue reduce the margin of safety as dsnnbd In ths basis for any i 

6 
NO 

Could the Issue create the poxsibility of a malfunction of equipment important 

DOE-approved documented safety analysis? 
to  safety of a $iffsfant W e  then1 any previolidy tivaluated in appticabk II 

ii - - - . - - __ 
The Stlo Containment Structure is Idenrlfied In Chapter 4 of the Silo 3 PHAR as the oniy Safel;-Signlficai;t Structure. 
Melfunction of  the Silo Containment Structure iq .analyzed as SRF-e. ii 

Surrtciant hazardous material has been ternoved from SUO 3 to Jurilty JownOradlrty cr rha SI10 from Hazard Caregory 3 to  
Less Than Muclear. DownOradlng the Silo end deactivating tho TSR t o  reflect the Qowngreding la en edrniniatratim issue 
whlch will not create the poeslbillty of a malfunction of eqiiipmanr Impanant t o  safit:y of a dlfferent type than any 
previously evslubtaU. 

7 
NO 1 Technical Safety Requirement (TSR) or DOE-sppioved Safety Basis 

Requirement (SBR)? 
The TSR for Siloa does not include a 'beds' mction, arid dues nor defina a speclllc mergln of safery for the  Limiting 
Conditions of Opcratloni (LCOe). However, it is understood thet tho morgln of asfety ig the range of acr;cptonce limits 
reviewed and approvsd by DOE. The analysis presented in Referoncs 6 d&w\On6ttS!63 that aufficienr hazardous material 
hes been removed from Sllo 3 t o  demonstrate that I C  Is now Cess Then Nuclear. ?herefore, this issue does not reduce the 
margin of ~ e f e t y .  

FS-F-4041 
REV. 8 ,  03l17103 S A - D P T - 0 8  

RECORD COPY 
Pege 4 ot 4 




