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UNlTED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION 

BEFORE THF ATOMIC SAFETY AND- 

In the Matter of 1 
1 

LOUISIANA ENERGY SERVICES, L.P. ) Docket No. 70-3070-ML 
1 

(Claiborne Enrichment Center) ) 

) 

AFFIDAVIT 

1, Yawar H. Faraz, being duly sworn, do hereby sta!e as follows: 

1 .  I am employrtl b y  h e  U.S. Nuclear Regulatory Commission, Office of Nuclear 

hlaterial Safely and Safeguards. hly business address is: 

Yawar H.  Faraz 
Division of Fuel Cycle Safety and Safeguards 
Office of Nuclear Material Safety and Safeguards 
U. S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

2. 1 am currently assigned ro serve as the Project Manager in the Enrichment Branch, 

Division of Fuel Cycle Safety and Safeguards, Office of Nuclear Material Safety and Safeguards 

for the staff of the Nuclear Regulatory Commission's (Staff's) review and processing of the 

application to construct and operate the Claiborne Enrichment Center, submitted by Louisiana 

Energy Services, L.P.. to be located near Homer. Louisiana. 



3.  1 arn certified i n  the co~nprrt~ensive pracllcc of health physics by the American 

Board of Health Physics and familiar with the regulations in 10 C.F.R. Part 61 and with the 

Staffs review of LES's decommissioning plan. A summary of my professional qualifications 

and experience is at~ached hereto and incorporated herein by reference. 

4. I have reviewed "Citizens Against Nuclear Trash's Petition For Waiver of 

10 C.F.R. # 61.55(a)(3) and 10 C.F.R. 8 61.55(a)(6) And For Classification of Depleted 

Uranium Tails As Greater T h ~ n  Class C Radioactive Waste," dated January 17, 1995. 

5 .  The purpose of this affidavit is to explain differences between hazards associated 

with disposal of depleted uranium and TRU waste isotopes. 

6 .  TRU waste, which is a waste type produced primarily in activities conducted by 

the Depanmc:~t of Energy (DOE), includes alpha emitting transuranic radionuclides with half- 

lives greater than 20 years, and concentrations greater than 100 nCi/g. Radioactive waste 

containing less than 100 nCiIg of TRU alpha contamination is classified and managed by DOE 

as low-level waste (LLW). hlust TKU rc'asle exists in solid form (e.g., items such as protective 

clothing. paper trash, rags, glass, miscellaneous tools, and equipment that have become 

contaminated with TRU radionuclides), 

7.  The potential hazards associated with disposal at the WIPP facility of DOE'S 

retrievably stored TRU waste inventory as of 1992, are significantly higher than those for 

depleted uranium tails. The reasons are as follows: 



7a. Inventory 

For deep radioactive waste disposal facilities such as the one anticipated by the staff for 

hails generated at the CEC and the WlPP facility, the primary mechanism by which an individual 

may be exposed to waste radionuclides in the absence of human intrusion is transpon via 

groundwater to a well or stream down gradient from the disposal facility with subsequent 

ingestion of the well or stream water. Groundwater transport, to a large extent is dependant on 

the radionuclide inventory. Between 1970 and December 1992, DOE had placed in retrievable 

storage. approximately 106,000 ~ n '  of TRU waste i n  a variety of packaging (metal drums, 

wooden and metal boxes). This volume of TRU waste containing about 1,000,000 Ci of TRU 

activity, and newly generated TRU waste from defense-relatd activities, is destined to be 

disposed of at the Waste Isolation Pilot Plant (WIPP) which has been designed to emplace about 

175,000 m3 of waste material 650 meters below ground in a mined salt formation. Operation 

of the CEC at 1.5 million SWU pcr ycnr for  t h i r t y  years would result in the generation of about 

30,000 mJ of DU,O, containing ahout 30,000 curies of uranium activity. 

7b. Activity Corlcer~t ral iorl 

The specific activity or the highest attainable uranium radiological concentration in pure 

DU,O, is about 350 nCiIg. This activity concentration applies to separation cascade product and 

fails assays of 5.0 and 0.2 percent U-235, respectively. The cumulative radioactivity 

concentration of DOE'S retrievably stored TRU waste at the end of calendar year 1992 was 

17,500 nCi/cm'. Disregarding the byprnduct radionuclides contained in TRU waste, the average 

concentration of TRU radionuclides in retrievably stored TRU waste is more than 6,@)0 

nCi1cm'. Assuming a density of 2 glcm' for the TRU waste (see Petition at 19) would res~llr 



in a TRU waste activity concentration ?:iiich is about 10 times greater than the activity 

concentration of DU,O,. It should be noted that a significant fraction of the entire TRU volume 

of 106,000 m1 containing Pu-238, Pu-239 and Am-241 will have concentrations much higher 

than the average of 6,000 nCi/cm3. Theoretically, the concentration could be as high as the 

specific activities of  the three radionuclides which range from 6.0x107 to 1 .7~10 '~  nCi/g. 

7c. Internal Dose 

Table 1 provides intrr~ial dose conversion faclors for U-238, Pu-238, Pu-239 and Am- 

24 1 .  

E[)E Inlltrlrrtio~r I)051* Firclo~. (S\/IIq) L.:I)I< Itrgcslion Dose Fnctor (Sv/Ilq) 

W Class \!' Class j' f , d  fl=Y f 1 5 2  

When comparing the equivalent inhalation and ingestion dose conversion factors of 

uranium with Pu-238. which cc~nstitu[ss about 44% of TRU waste inventory, Pu-239, which 

constitutes about 1 1  % of TKU \ sme  inventory, and Am-231, which constitutes about 9% of 

TRU waste inventory, i t  is apparent that for equivalent radiological intakes, Pu-238, Pu-239, or 



Am-241 would result in significantly higher committed effective doses than for intake of uranium 

(from about a factor of 2 to about a factor of 200). 

The primary pathway of concern in  the environmental cvaluz!tion of properly sited, 

operated, and designed radioactive waste disposal facilities is transport of dissolved radionuclides 

in groundwater and ingestion of potentially contaminated surface water or groundwater. For 

near-surface facilities where groundwater conditions are expected to be oxidizing, uranium and 

TRU elements are likely to speciate as soluble complexes. As shown in the table above, for 

soluble forms, the ingestion dosc convcrsion factors of thc THU radionuclidcr arc more than an 

order of magnitude larger 111;in the J o x  convcrslon factor of U-238. For deeper disposal 

fac~lll~e$ where groc~ndwitlcr cc~ncilllr)l~r art. rctl~rc~ng, uranlum and THIJ e]cmcnts are expected 

lo r i n i ~ ~ d l o  64 lcrr rrtlrrl~lo I I Y I I I O L I I I U I  t-or I I I u ~ ~ :  I I I ~ ~ I I I I I ~ I C  I I I ~ I I I ~ ,  I ~ I C  I I I U C L I I I I I I  ~ 1 1 t h ~  G O I I V ~ ~ ~ I L ~ I I  

factor of uranium is less than the ~ngrsrion dosc conversion factors of the two plutonium isotopes 

by more than a factor of 2 and much less than the ingestion dose conversion factor of Am-241. 

7d. Solubililj. 

Release of rad~onuclidcs f r c m  a disposal facility is expected to involve dissolution in 

water percolating through the facility and transport in groundwater to potential human receptors, 

The dissolution process is dependent on the chemical composition and thermochernical properties 

(e.g.. eH) of the groundwater. h,lininiization of energy which provides the driving force for the 

dissolution process is appropriarrly referenced to a mass rather than activity basis. As 

mentioned above. groundwater condi~ions in a near-surface disposal facility are expected to be 

oxidizing while conditions i n  a greater-depth disposal facilihy are expected to be reducing. This 

difference is of great significance for uranium w l , ~  : solubility under reducing conditions could 



be as much as three orders of magnitude lower than under oxidizing conditions. In addition, the 

solidtwater distribution coefficient of uranium is expected to be increased under reducing 

conditions resulting in a slower rate of transport through the environment. The dependence of 

the solubility of TRU elements on oxidation-reduction slate is not expected to be as large as that 

of uranium. In particular, americium solubility is expected to show little dependence on tH over 

normally observed ranges and plutonium solubility dependence on eH is expected to be less 

dramatic than that of uranium. 

Based on similar data used and inetl~odology applied in  the determination of solubilities 

of uranium. thonum and rad~um i n  Appcndix A of the Claiborne Enrichment Center FEIS 

(NUREG-1484). the solubilities of p lu ton~~~m and americium were determined. Under the 

reducing cor~ditions expected at a greater-depth disposal facility, the solubility on a mass basis 

of uranium is expected to be greater than the solubility of plutonium and considerably lcss than 

the wlubility of americium. See Table 2 .  On an activity basis, the solubility of depleted 

uranii is expected to be less than the solub~lity of Pu-238, comparable to the solubility of Pu. 

239, il:1d several orders of  rnagnltudr lcss than the solubility of Am-241. See Table 3. For 

reduc:,;: conditions whlch are expected to be prebalent for the disposal of DOE TRU waste and 

DU3OS, the rcprescnhtive solubiliry of THU radionuclides (1.6~10"~Ci/m')  is four times 

higher :nan the representative solubility for DU308 ( 4 . 3 ~  10'" Cl/m3). 



Table 2 CEC FElS Elemental Solubilities, Mass Basis 

Solubility (glm') 

Element Reducing 
Conditions' 

Uranium 1 .OX 10" 

Plutonium 1 . 0 ~ 1 0 . ~  

Oxidizing 
Conditions' 

Americium 1.5~10. '  1.5~10" 

1 For reducing conditions, eH =-0.10 nlV;  for oxidizing conditions, cH= +0.05 mV 

'Table 3 CEC FElS Solub~l~[ich. A c l ~ t  11). B ; I . \ I ~  

N ~ ~ c l l J c  KcJuclr~y 
Conditions' 

Dcplctcd 
Uranium 4 . 3 ~  10'" 

DOE T R U  1.6~10"" 

West 
Valley TRU 6.4~10" 

Oxldizlny 
Conditions' 

1 For reducing conditions. eH = -0.10 mV: for oxidizing conditions, eH= +0.05 mV 



7c. Other TRU Waste Chnraclerislics 

It is cstirnated that as much as 50 to 60% of TRU waste is mixed waste. In the plausible 

sv lugy p r o p o d  by LES, unlike for the anticipated disposal of waste at the W P  facility. 

disporal of depleted uranium will not include concurrent disposal of hazardous waste and 

therefore, unlike as for TRU waste, strict RCRA permitting requirements would not be 

applicable. 

If  the direct radiation level at the surface of the package exceeds 200 rnremlh, the TRU 

waste package is classified as "remote handled" (RH).  Otherwise the TRU waste package is 

classified as "contact handled" (CH). A s  of Dcccmber 1992, DOE has designated about 2,000 

m' of retrievably stored TKU wirste as K H  TRU waste. The relatively high direct radiation 

levels in TRU waste emanate in niost part, from byproduct radionuclides such as Cs-137. The 

source of more than 40 percent of the radioactivity in CH TRU waste is a consequence of other 

than TRU radionuclides. I n  tlic case of RH TRU waste, this fraction e x c d s  99 percent. The 

direct radiation level at the surface of a large volume of U,O, will be sipnificantly less than a11 

RH TRU waste and a large fraction of CH TKU waste. To put the direct radiation hazard from 

depleted uranium in perspective, i t  is reasonable to note that at the surface of a 14 ton tails 

cylirlder containing DUF,, the direct radiation level is less than 2 mremlhr. Also in the case of 

TRU waste, additional precautions may be warranted to limit inhalation doses to waste package 

handling workers since the higher radiological concentrations in conjunction with higher 

inhalation dose conversion factors could lead to cotnparatively higher doses. Therefore, for the 

disposal of T R U  wasre packages, rnorc stringent packaging, lransportation and handling practices 



from the standpoint of radiation ufctly and addirional engineered featuns such as shielding arc 

cxpcctcd to bc inslituld. 

8. In conclusion, on the basis of these considerations, the Staff submits that DU is 

not like GTCC-TRU in the potential hazards associated with disposal of the two materials. 

9. The information set forrh above i s  true and correct to the best of my knowledge 

and bel~ef. 

t'awar H. Faraz 

Sworn and subscribed to before 
me this 6 th  day of February 1935. 

. !  -4 /.( ,.'..( 

Notar): Public 

. /; / ,- hly commission expires: , ' ! 



Yawar H .  Faraz, C.H.P. 

1 1  N o n i c h  Court 
Gaithersburg, M0 20878 
(301) 869-6572 

Education 

1982 t o  1984 - Enrolled in the Nuclear Engineering Graduate Program at the 
University o f  Maryland in College Park, Haryland. 2 6  Credits. 
Re1 ated Courses: Nuclear Reactor F'.yslcs 1 and 2, Radiation Engineering, Advance 
Convection, Reactor Design, Thermal Hydraulics, Re1 labil ity and Rlsk Assessment. 

1982 - Bachelor o f  Science Degree in Nuclear/Uechanical Engineering from the 
University of Maryland in Col lege Park, Maryland. 142 Credits. 
Related Courses: Nuclear Reactor Engineering 1 and 2, Nuclear Reactor Systems, 
Reactor Core Design, Nuclear Fuel flanagement, Nuclear Reactor Heat Transfer, 
T e ~ h r ~ i c a l  Writing, Prlnclples of Electrical Engineering, Environmental Effects on 
Material s, Chemical Separation of Nuclear Fuel, Therrnodynamlcs, Fluid Mechanics. 

Professional Certlflcrtion 

1991 - Certified In the comprehensive practice o f  Health Phystcs by the American 
Board of H ~ a l t h  PhJ,slcs. 

Experience 

United States Nuclear Regulatory Commission (NRC), 8/90 to present 
NUS Corpcration, 5/84 to 8/90 
University 3f Maryland, 8/62 to 5/84 
University Research Foundation, 5/83 to 8/83 

NRC - As N ~ c l e a r  Process Engineer in the Enrichment Branch, I provide technical 
revlews in the areas of decommissioning and radiological safety. As Project 
Hanager o f  the Louisiana Energy Services (LES) project, currently managing the 
revlew of LES' llcense application to construct a uranium enrichment facility in 
Honer, Louisiana uslng gas centrifuge technology. For NRC's Safety Evaluation 
Report ( S E R )  o n  i t s '  appl i ca t  ion, pub1 ish'ed in January 1994,-principal _author-of  
two chapters entltled "Decommissioning" and "Conduct o f  Operations.' Prlncfpal 
HRC staff revlewer of SER chapter entitled 'Radiation Protection" developed by NRC 
contractor (SAIC). Performed safety review of the LES Safety Analysis Report 
(SAR), particularly in the areas o f  decommissioning, radiation protection, conduct 
of operations and accident analysis. In these four areas, determined t h e  adequacy 
of I f  S '  proposed 1 icense conditions. Revised LES' occupational radiat Ion 
protection program per soluble uranium's weekly intake llmlt o f  10 milligrams. 
Recommended adrninist rat ive 1 imi ts and act ion levels for radioact lvlty In r workers 
environs and bioassay samples, and on surfaces. Recommended lower limlts o f  
detections (LLDs) for radiation detection instruments. Recommended measurable, 
radiological criteria for controlling areas and performing cleanup. Prf ncf pal NRC 
staff reviewer o f  Final E n v i r ~ n m e n t a l  Impact Assessment (FEIS) appendix entitled 
'Assessrrnt of the Environmental Impacts of Depleted UF, Disposition." 



Performed general review o f  SLR, OEIS and FEIS sectlons developed by other authors 
as part of t h e  overall safety and environmental review o f  the LES application. 
Reviewed the routine and accidental environmental impact assessments contained In 
the SIR, DEIS a n d  FEIS. Reviewed LES' Emergency Plan per NRC Regulatory Guide 
3.67 entitled "Standard Format and Content f o r  Emergency Plans for fuel Cycle and 
Haterials Facilities." Desfgnated as NRC expert wftness for hearings o n  LES' 
application for contentions related t o  frcfl ity d e c o m i s s i o n l n g  and depleted 
uranfum tails disposition. 

Technical monitor for task being performed by NRC contractor (PNL) to determjne 
the adequacy o f  source term analyses conducted by United States Department o f  
Energy (DOE) f o r  t h e  two operating gaseous diffusion uranlum enrichment 
facilities. Designated dose analyst o f  NRC's Reactcr and Materials Facilities 
Emergency Response Teams. Nominated t o  be o n  the NRCjNMSS Incident Investigation 
Team. 

As technical reviewer in the health physics and safety assessment areas, performed 
In-depth technical reviews o f  a large number o f  documents such as a report 
entitled "Analysis of Potential Uranium Intake by the Public from UF, Cylinder 
Storage at the Sequoyah Site," prepared by SAIC for Sequoyah t o  form the basis for 
1 icense arnend3ent request to not require a contingency plan; NUREGICR-5512 
entitled "Residual Radioactive Contamination from Decommissioning: Volume I, 
Technical Basis f o r  Translating Contamination Levels t o  Annual Total Effective 
Dose Equivalent" August 1992; technical position on site characterization and dose 
a s s e s s r e n t  methodologies; issue paper for the NRC Commissioners o n  A s  L o w  As is 
Reasonably Achiesfabl e (ALARA) cost/benefi t criteria; regulatory guide entitled 
'Monitoring Criteria and Methods to Calculate Occupational Doses;" NUREG document 
on derivation o f  instrument Minimum Detectable Activities (MDAs); the United 
States Environmental Protection Agency's (EPA's) proposed Drinking Water Standard; 
report efit i tled "Gbide to Ground Water Model Selection" produced by a joint 
regulatory agency (EPA/DOE/NRC) project on environmental pathway modeling; and 
National Council o n  Radiation Protect ion's (NCRP's) report entitled 'Llmitation o f  
Expcsure to Ionizing Radiation." Reviewed a draft document prepared by the 
Pacific Northwest Laboratory (PNL) for the NRC Division o f  Research entf tled 
"Software Requi rernents Specifications for DbD-Screen: Sot tware f o r  Evaluating 
Residual Radioactive Contamination Limits from Decommissioning, November 1992." 
Prepared an annotated outline for a NRC regulatory guide entitled "ALARA Radiation 
Protection Program for Air Effluents at Materials Facilfties." 

As technical reviewer, responded on behalf o f  the NRC to the State o f  Oregon's 
request for assistance regarding an aircraft engine manufacturfng facility's sewer 
releases o f  insoluble thorium by performing a radiological dose assessment for 
sewer cleaning workers. Performed a pathways analysis and radiological dose 
assessment for release o f  compost containing low levels o f  thorium originating 
from this facility. Performed a dose assessment In order t o  provide r basis for 
the decision regarding the ultimate disposition o f  the thorium contaminated 
monozite sands stored o n  site at an NRC 1 icensed facility. Reviewed r dose 
assessment conducted by NRC' s Division o f  Low-Level Waste Management and 
recomnended a response to Florida Power 6 Light's request f o r  on-site disposal o f  
sewage residues containing Co-60, Fe-55 and Ni-63 at the St. Lucie Nuclear Power 
Plant. 



Gave two presentations at a Special Topics Uorkshop in September, 1992, in 
Hauston, Texas, organized for state regulatory agencies by the NRC Office o f  State 
Programs. One present at ion consisted o f  explaining survey procedures recommended 
tn NUREC document entitled 'Manual for Conducting Radio1 c ~ i c a l  Surveys in Support 
o f  License Termination." The other pi-esentation consisted o f  describing NRC's 
proposed plans in the development o f  a technical basis f o r  rulemaking related to 
re:ycle and reuse o f  sllghtly contaminated material and equipment. Accompanied a 
DOC nuclear criticalfty safety assessment team t o  the Portsmouth gaseous diffusion 
uranium enrichment plant o n  a 5-day audit o f  the critical ity safety program 
developed for act lvi t ies re1 ated t o  the suspension of high enriched uranium 
production. Developed a detailed trip report that explained the audit findings. 

Appointed member o f  an evaluation panel for proposals related t o  development o f  
guidance and models for reuse/recycle o f  sl ightly radioactive material and 
equipment. The proposed project is anticipated t o  last over 5 years. It is 
oroken into five tasks namely: (a) Literature search, (b) Technical basis, 
(c) Options paper, (d) Generic Environmental Impact Statement and (e) Regulatory 
Guidance. After detailed reviews o f  the Initial and revised contract proposals, 
recommended a contractor. That contractor began work in September, 1992. 

R e g a r d ~ n g  the redised 10 Code of Federal Regulations (CFR) Part 20, provided 
several answers t o  detailed questions generated by NRC regional inspection 
offices, N R C  1 icensees and the public, on planned special exposures, public dose 
limits, surveys and monitoring, sewer releases and dose records. The answers were 
included in training of NRC staff on the revised regulations. 

Principal technical reviewer o f  an envfronmental assessment (EA) prepared by an 
N R C  contractor for a source material (SM) 1 icense renewal application submitted by 
B a b c o c k  6 Wilcox for its facility located in Parks Township, Pennsylvania. 
Principal technical reviewer o f  an E A  prepared by an NRC contractor for an 
application by Kerr-McGee/Cimarron Corporation to decommission its Mfxed Oxide 
Facility in Oklahoma, and terminate the  NRC SM and special nuclear material (SNM) 
1 icenses. 

Project ranager from September 1990 to February 1993 o f  up t o  five different 
source material l icenses namely SMC-Newf ield, SMC-Cambridge, Molycorp-York, 
Molycorp-Washington, and Mil. Required SMC-Newfield t o  perform leachability test 
per American National Standard Instftute (ANSI) Standard 16.1 o n  thelr slag 
material containing intermediate levels of natural uranium and thorium in response 
to a request for a n  increase o f  SM possesslon I lmit. Analyzed results and 
generated the EA and SER which provided the bases for the lfcense amendment 
authorizing increase o f  SMC-Newfield's SM possession 1 imit. Established NRC's 
position to SMC-Newfield and the State Bureau on the subject o f  transfer of large 
quantities of ferrovanadium slag containing small amounts o f  uranium and thorium 
from SMC-Newfield to the steel Inddstry. Developed a statement o f  work for the 
Pacific Northwest Laboratory (PNL) t o  generate an EA in response t o  SMC-Newfield's 
request to renew its SM license. Assisted PNL staff in preparin t h e  EA. 
Identified ~ n d  provided pertinent information and data that shou ! d be used by PNL 
i n  developing the EA. Reviewed SMC-Cambridge's application t o  d e c o m i s s i o n  on 
site, a large slag pile containing low levels o f  uranium, thorium and radium. 



As project manager, reviewed Holycorp-York' s SH 1 icense renewal appl ication, which 
lncl uded the conceptual decomnfssioning and d e c o n i i s i o n i n g  funding plans and the 
environmental report. Reviewed and recornended for approval, flolycorp-York's 
proposal t o  reprocess cerium fluoride mlxed with source material and lead 
contained in 103 55-gall on drums. Provided Holycorp-York and t h e  State Bureau, 
NRC's pol icy regarding the processing o f  material t o  mlnimize generation o f  Mixed 
Waste. Performed a technical review o f  the method01 ogy proposed by Molycorp- 
Yashington t o  characterize below-grade thorium levels in the vicinity o f  8 on-site 
surface impoundments. Reviewed HE1 's proposal to characterize large quant i t ies of 
slightly contaminated sludge contained in five on-slte surface ~ m p o u n d m e n t s .  

As task manager, reviewed an appl icatlon by a SNM 1 icensee (NFS, Erwin TN) t o  
decommission three on-si t e  surface impoundments containing large quanti ties of 
enriched uranium. Reviewed the environmental pathways analysis and d o s e  
assessment performed by NFS for residual contamination. Independently performed 
environmental dose assessments using PATHRAE-EPA and RESRAD computer codes. 
Performed worker dose r ssessments using hand and spread sheet calculations, 
critical i ty safety evaluations, and safety evaluation o f  a facil i ty constructed 
on-site to dewater and package for off-site disposal contaminated sediments 
extracted from the impoundments. Generated the EA and SER recommending a license 
amendment to authorize impoundment decontamination activities. 

NUS - As environmental analyst, provided services t o  DOE and nuclear utilities in 
the are; of radiological environmental assessments. Performed enviror,nental dose 
assessments for accidental and routine radiological releases using GASPAR, LADTAP, 
AIRDOS-EPA, PATHRAE-EPA, RADTRAN, and MEPAS computer codes and any associated pre- 
processors and post-processors. Maintained these codes for NUS in accordance with 
Quality Assurance (QA) requirements. Generated pre-processors and post-processors 
in F O R T R A N  for computer codes as needed. 

A s  task leader, generated semi-annual radiological effluent release reports 
required by NRC regulations from 1986 through 1989 for three Palo Verde Nuclear 
Generating Station (PVNGS) units. Trained PVNGS staff in generating t h e  semi- 
annual report. Provided N R C  on behalf of PVNGS, a technical basis in t h e  form o f  
an environment a1 pathways analysi s for a1 tering the technical speci fications which 
limited radionuclide concentrations in liquid effluent released t o  on-site 
evaporat ion ponds. Performed environmental dose calculations using mainly GASPAR, 
LADTAP and AIRDOS- EPA computer codes for, and reviewed, various other semi-annual 
reports. As technical lead, performed radiological envi ronrnental model ing using 
PATHRAE-EPA and RADTRAN computer codes for the Oak Ridge National Laboratory 
(ORNL) Waste Management Activities Environmental Impact Statement ( E I S ) .  

Developed low-1 eve1 waste and mixed waste radiological impact sections and 
appendices for the EIS on Management Activities for Groundwater Protection for the 
Savannah River Plant (SRP) and for the E I S  related t o  waste management activities 
for O R N L .  Performed environmental dose assessments using mainly GASPAR, LADTAP 
RADTRAN and AIRDOS-EPA computer codes and prepared radiclogical sections and 
appendices for the E I S  related to installatiun o f  cooling towers at S R P  and the 
EIS related to construction and operation o f  the special isotope separation 
facility using the atomic vapor laser isotope separation (AVLIS) process at ldaha 
National Engineering Laboratory, Hanford Reservation and SRP. Reviewed SRP 
facility SAGS for criticalfty safety and radiological safety. Used MEPAS computer 



code t o  prioritize varlous DOE facilities and contaminated sites based o n  their 
radiological and hazardous chemical environmental impacts. 

Determined radiation safety requirements contained in DOE orders and other 
standards as applicable t o  SRP personnel. Prepared technical procedures for 
obtaining samples o f  environmental media for radiological characterization o f  a 
proposed high-1 eve1 waste reposi tory In Texas. 

Universlty o f  Maryland - As Graduate Teaching Assistant In t h e  Department o f  
Chemical and Nuclear Engineering, graded undergraduates' w o r k  in courses, such as 
Re1 iabil i t y and Risk Assessment (PRA), Nuclear Fuel Management, Nuclear Reactor 
Laboratory, Heat Transfer, and Introduction t o  Nuclear Englneerlng. 

Universlty Research Foundation - A s  Consultant, analyzed Calvert Cllffs Nuclear 
Power Plant systems, including condensate demineral izer and containment purge 
systems, and developed success trees t o  determine their re1 iabil ity. 

Training - At?ended a large number of conferences and training courses such as: 

a 2-day DOE sponsored conference on the use o f  environmental modeling computer 
codes as part o f  the environmental restoration activities being planned for DOE 
facilities and sites 

a 5-day conference on environmental pathways analysis by w a y  o f  computer 
model i ng and a 6-day conference on operational radiation measurements arranged 
by the American Health Physics Society 

a 5-day course on radiation instrumentation and air sampling arranged by the 
U.S. Army RID Center 

a 5-day course on criticality safety arranged by the NRC's Technical Training 
Center 

two, 6-day courses on Health Physics offered by Drs. Skrable, Chabot and France 
of the University of Lowell in Massachusetts 

a 21-week course on preparation for the Health Physics certification exams 
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I hereby certify that copics of "NRC STAFF RESPONSE IN OPPOSITION TO 
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Thomas S. Moore, Chairman Richard F. Cole 
Administrative Judge Adminisuative Judge 
Atomic Safety and Licensing Board Atomic Safety and Licensing Board 
U.S. Nuclei- - Regulatory Commission U.S. Nuclear Regulatory Commission 
Washington, DC 20555 Washington, DC 20555 

Frederick J. Shon Mr. Ronald Wascorn* 
Administrative Judge Deputy Assistant Secretary 
Atomic Safety and Licensing Board Office of Air Quality & 
U.S. Nuclear Regulatory Commission R..  liation Protection 
Washington, DC 20555 P.O. Box  82 135 

Baton Rouge, LA 70884-2 135 

J. hiichael McGany, 111, Esq.' Peter LeRoyL 
Winston & Strawn Duke Engineering & Services, Inc. 
1400 L Street, N.H'. P.O. Box  1004 
Washington, DC 20005 Charlotte, NC 28201-1004 



Dr. W. Howard Arnold* Marcus A. Rowden, Esq: 
Lnuisiana Energy Services, L.P. Fried, Frank, Hams 
2600 Virginia Avenue, N.W. Shriver & Jacobsen 
Suite 608 1 10 1 Pennsyh u i a  Avenue, N.W. 
Washington, DC 20037 Suite 900 South 

Washington, DC 20004 

Office of the Commission Appellate Office of the Secretary 
Adjudication ATTN: Docketing and Service Branch 

Mail Stop: 16-G-15 O W N  U .S. Nuclar Regulatory Commission 
U.S. Nuclear Regulatory Commission Washington, DC 20555 
Washington, DC 20555 

Atomic Safety and Licensing Board fu'athalie M. Walker, Eq.* 
Pancl S iem Club Legal Defensc Fund 

U.S. Nuclear Regulatory Commission 400 Magazine Street, Ste, 401 
Washington, DC 20555 New Orleans, LA 70130 

Dianc Curran. Esq." Joseph DiStefano, Esq: 
C/O lEER Urenco Investments, Inc. 
6935 Laurel Avenue, Suite 204 ' Suite 610 
Takoma Park, M D 209 12 2600 Virginia Ave., N.W. 

Washington, DC 20037 

David S. Bailey, Esq. * 
Thomas J. Henderson, Esq. 
Lawyers' Committee for Civil 

Rights Under Law 
1450 G Street N.W.,  Ste. 400 
Washington, DC 20005 

~ounxl ' for  NRC Staff 



UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION 

In the Matter of 1 
1 

LOUISIANA ENERGY SERVICES, L.P. ) Docket No. 70-3070-ML 
) 

(Claibome Enrichment Center) ) 
1 

I ,  Yawar H .  Faraz, being duly sworn, do hereby sta:e as follows: 

1. I am cmployed by the U.S. Nuclcar Regulatory Commission, Office of Nuclcar 

"..latcrial Safcty and Safeguards. My business address is: 

Yawar H .  Faraz 
Division of Fuel Cycle Safety and Safeguards 
Office of Nuclear Material Safety and Safeguards 
U.  S. Nuclcar Regulatory Commission 
Washington, D.C. 20555 

2 .  On February 6, 1995, 1 provided an affidavit explaining the differences between 

hazards associated with disposal of depleted uranium and tansuranic (TRU) waste isotopes 

which the staff of Ihc Nuclcar Regulatory Commission (Staff) submitted as part of t!!e "NRC 

Staff Response in Opposition to Cititcns Against Nuclear 'Trash's Petition For Waiver of 

10 C.F.R. 8 61.55(a)(3) and 10 C.F.R. 4 61.55(a)(6) And For Classification of Depleted 

Uranium Tails As Greater-Than Class C Radioaeuve-Waste," d a t e d - F e b q  6, 19;95, 
- - 

-- - 
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3.  Thc purpose of this affidavit is to concct several errors in my February 6, 1995 

affidavit. 

4 ,  On pagc 5 of my Fcbruary 6, 1995 ~fTrdPvlt, the m n d  llnc rhould be corrcctod: 

" ,,, (frum I~WUI a f~ctor of 2 10 A ~ U I  A fnclor of WO 130).' 

5 .  On page 6 of my February 6, 1995 affidavit, the last sentence on the page should 

be corrected: 

For rgtucing conditions which are expected to be prevalent for the disposal of 

DOE TRU waste and DU308, the representative solubility of TRU radionuclides 

(mO S.2x101 Ci/m') is about bttHme3 ttn orders of magnitude higher than 

the representative solubility for DU308 ( 4 . 3 ~ 1 0 "  Ci/m3). 

6. On page 6 of my February 6, 1995 affidavit, Table 3 should be corrected: 

Tablc 3 CEC FEIS Solubilities, Activity Basis 
Solubility (Cilm') 

Nuclide Reducing 
Conditions' 

Depleted 
Uranium 4.3~10'" 

Oxidizing 
Conditions' 

DOE TRU Hk-HE"5.2x18' Mjt-l@3.2xl(r 

West 
Valley TRU ~ . 2 x 1 0 1  +&dkW.b 10' 

1 For reducing conditions, eH =-0.10 mV; for oxidizing conditions, eH = +0.05 
mV 



7. The information presented in paragraph l a  of my February 6, 1995 affidavit 

indicalcs that the radioactive inventory of T R U  ndionuclides in waste destined for the Waste 

Isolation Pilot Program (WIPP) facility is more than 30 times the amount of radioactive uranium 

to be generated at ~ h c  CEC nthcr than "about 50 times" as stated in the "NRC Staff Response 

in Opposition to (I~tizens Against Nuclear Trash's Petition For Waiver of 10 C.F.R. 

4 61.55(a)(3) and 10 C.F.H. 4 61.55(a)(6) And For Classification of Depleted Uranium Tails 

A s  Cirratcr Than Class (' Radioactive Waste." dated February 6. 1995 at page 8. 

H ('ople5 of corrrctrcl pages 5 ,  6, and 7 of m y  February 6, 1995 affidavit arc 

athchrd hcrc~t) 

k j  . Ttlc information ~ ' t  forth above is true and correct to the best of my knowledge 

and belit.1'. 

$--% H -  -2- 
fawar H.  Faraz 

Su.orn and suhscri brcl lo he fore 
Inc t h ~ f  14th tlav of f:cbruary 1995. 

\-l-LFL+ 
Not j t'ubllc 



Am-241 would ruult  in significantly higher committed cffcctive doses than for intakc of uranium 

(from abou t  a factor of 2 to about a factor of 150). 

The pnmary pathway of concern in the environmental evaluation of properly sittd, 

opfratcd, and designed radioactive waste disposal facilities is transpn of dissolved radionuclides 

in groundwater and ingestion of potentially contaminated surface water or groundwater. For 

ncar-surface facilities whcre groundwater conditions art cxpocbd to bc oxidizing, uranium and 

T R U  clcmcnts arc likcly to spcciatc as solublc complcxcs. As shown in the table above, for 

soluble forms, the ingestion dose conversion factors of h e  T R U  radionuclides arc morc than an 

order of magnitude largcr than the dose conversion factor of U-238. For deeper disposal 

fac~l~t ies  whcre graundwakr conditions arc reducing, uranium and TRU elcrncnts arc expcckd 

to spmialc as lcss so:uble hydroxides. For these insoluble forms, the ingestion dose conversion 

factor of uranium is lcss than the ingestion dose convcrsion factors c thr ,wo plutonium isotopcs 

by more than a factor of 2 and much lcss than thc ingestion d o x  conversion lactor of Am-24 1 .  

7d. Solubility 

Rclcax of radionuclides from a disposal facility is expected to involve dissolution in 

waicr percolating hrough the facility and transport in groundwater to potential human rcccptors. 

The disrolut~on process is dependent on the chemical comprilron and Lc rmcrhcmid  propenies 

(e.g., cti)  of Ihc groundwatcr. Minimization of energy which provides the driving form for the 

dissolution process is appropriately ~Jerenccd to a mass rather than activity bz is .  As 

mcntioncd abovc, groundwater conditions in a nu-surface disposal facility are e x p M  to w 

oxidizing while conditions in a grcatcrdcpth disposal facility arc cxpcctsd to be rducing. 'Ibis 

difference is of grc.it significance for uranium whox solubility under reducing conditions could 
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PDR ADOCK 07003070 
(7 Po43 



be u much u t h m  ordcrs of magnitude lower than under oxidizing conditions. In addition, the 

mlidlwattr distributior, coefficient of uranium is exptcttd to be increased under reducing 

conditions resulting in a d o w n  rate of transport through the environment. The dependence of 

Lhc solubility of TRU elements on oxidation-rcduction state is not expected to be as large as that 

of uranium. In mcular, americium solubility is expected to show little dependence on tH over 

normally observed ranges and plutonium solubility dependence on eH is cxpeckd to be less 

dramatic than that of uranium. 

B a d  on similar data used and methodology applied in the determination of solubilities 

of uranium, thorium and radium in Appendix A of the Claiborne Enrichment Center FEIS 

(NUREG-IIM), the solubilities of plutonium and americium were determined. Under the 

reducing conditions expected at a greater-depth d i s p d  facility, the solubility on a mass basis 

of uranium is expccted to be greater than the solubility of plutonium and considerably less than 

the solubility of americium. See Table 2. On an activity basis, the solubility of depleted 

uranium i s  expocted to be less I ~ : I I  the solubility of Pu-238, comparable to the solubility of Pu- 

239, and scveral ordcrs of magnitude less than the solubility of Am-241. Sec Table 3. For 

rcducinp conditions which are c.cpccted to be prevalent for the disposal of DOE TRU waste and 

DU308, thc reprcxnbtive solubility of TRU radionuclides ( 5 . 2 ~ 1 0 '  Cifml) is h u t  ten ordcrs 

of magnitude higher than  he representative solubility for DU308 ( 4 . 3 ~ 1 0 ' '  Cilm3). 



Table 2 CEC FEIS Elemental Solubilities, Mass Basis 

Solubility (g/m3) 

Element Reducing 
Conditions' 

Uranium 1 . 0 ~ 1 0 ~  

Plutonium 1 . 0 ~ 1 0 ~  

Oxidizing 
Conditions' 

1 For reducing conditions, eH =-0.10 mV; for oxidizing conditions, e H =  +0.05 mV 

Table 3 CEC FEIS Solubilities, Activity h i s  

Nuclidc Reducing 
Co~ctitions' 

Deplctui 
Uranium 4 . 3 ~ 1 0 "  

DOE TRU 5 . 2 ~ 1 0 “  

West 
Valley TRU 5 . 2 ~  10' 

Oxidizing 
Conditions' 

1 For reducing conditions, eH =-0.10 mV; for oxidizing conditions, eH= +0.05 mV 

Corrected 2/14/95 


