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November 21, 2007

Texas Commission on Environmental Quality V:ng 0‘7
Office of the Chief Clerk ' '
MC-105

P.O. Box 13087

Austin, Texas 78711-3087

Dear Commissioners:

[ write in support of the application Waste Control Specialists LLC (WCS) has made for
a license to dispose of byproduct materials at its site in Andrews County, Texas. WCS
recently was issued a draft license by your agency.

Since beginning operation in West Texas in 1996, WCS has become one of the premier
waste processing and disposal companies in the nation. Its fully permitted 1,338 acre
facility has brought a great deal of value to the region. WCS has provided steady jobs for
our community and has been a steady contributor to the schools and community in the
count .

Due to WCS’ diligent operation, there exists an unprecedented level of acceptance of
hazardous and low-level waste management at the WCS facility. Because the industrial
base of Andrews County is oil and gas production, the citizens are comfortable with, and
trust, the safeguards they know technology can provide.

The byproduct license would offer economic benefits as well:

J Currently WCS employs 100 individuals. With the addition of a finalized
11(e).2 byproduct disposal license, they would be able to employ a total of
125 people.

o As a result of recently passed legislation requiring a 10 percent tax on gross
revenue from byproduct material, the county and state will each receive half
of the tax money generated by WCS’ operation. For example, an $8 million
disposal project would generate $400,000 in tax revenue to the county.

The byproduct license is a win-win situation for Andrews County. I hope you will
support WCS and its ongoing efforts to continue to bring economic prosperity to
Andrews County and West Texas.

Wesley/R. Burnett
Director of Economic Development
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Comments to: Texas Commission on Environmenta] Quality (TCEQ;
Office of the Chief Clerk, MC 105, TCEQ, P.O. Box 13087
Austin, TX 78711-3087, fax 512 239 3311; phone 512 239-3300

Comments on:
PROPOSED RADIOACTIVE MATERIAL LICENSE # R05807

Nuclear Information and Resource Service (NIRS) opposes the ljcensing of Waste
Control Specialists LLC for commercial disposal of radicactive byproduct material. As,
defined in the documentation, “Byproduct material is radioactive tailings or wastes |
produced by or resulting from the extraction or concentration of uranium or thorium fron
ore processed for jts source material content.”

It is our understanding that this license is to dispose of radioactive waste including
extremely highly radioactive and long-lasting wastes from the Belgian Congo or K-65 ore
in addition to other radioactive tajlings and wastes.

For technical and environmental justice reasons, we oppose the license. The technical
concerns include inadequate evaluation of transportation impacts; inadequate knowledpge
and characterization of geological conditions, connections to the Ogallala Aquifer and
other underground water, the potential for jireversible water contamination; incomplete
characterization of the hazard, Jongevity and potential danger from the waste and
disparate impact of the waste facility on low income communities and communities of
color.

The importance of water quality will only increase at this time of growing scarcity.

We support the request for a contested case hearing being requested by interveners
including the Sierra Club and others.-

We submit attachment 1, IEER’s criticism of WCS’s performance assessment as part of
comments. (28 pp).

Diane D'Arrigo
NIRS

61/30
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, July 5,2005
(Version for public release redacred Angust 10, 2005 1o
remove information congidered confidential by LES )
Update to Costs and Risks of Management and Disposal of Depleted Uranium from the National
Enrichment Facility Proposed to be Built in Lea County New Mexico by LES by Arjun Makhijani, PhD.
and Brice Smith, Ph.D. based on information obtained since November 2004

Arjun Makhijam:, PhD. and Brice Smith, PhD.

At the time our November 24, 2004 report was wﬁLen, depleted uranium was considered a “source material” under
the Atomic Energy Act and its possible classiﬁcati&m, if declared a waste, had not been formally addressed by the
Nuclear Regulatory Commission. The NRC staff and analysts at Sandia National Laboratory had argued previously
that the depleted wranium from an eprichment facﬂ{ty should be considered Class A low-level waste under 10 CFR
61.55(a)(6), since uragium isotopes were not included among the radionuclides Jisted for Class B or C wastes, but
the Commission had made no such ruling.! The anhlysis we presenited in our November 2004 report demonstrated
that, with respect to its radiological properties, (lep]|mcd uranium is most analogous to Transuranic (TRU) or Greater
than Class C waste, and that it would require simildr care for disposal. In particular, we concluded that near surface
disposal even in an anid climate would very likely rat be acceptable based upon the dose limits for future intruders
and that disposal in a mined repository similar to te Waste lsolation Pilot Plant (WIPP) would likely be necessary.
The financial assurances put forward by LES to endure safe disposal should be based on this assumption for the
ultimate cost of disposal for the depleted uranium t&ils.z

This update is based on the Iatest available informaLion apd could be revised as new information becomes available,
i

Summary of Main Findings in this Update

- A license pranted 10 LES based on thJ June 2005 Final Enviranmental Impact State prepared by the
NRC staff would have littlc scientific basis or legal merit, This is due to the fact that (1) the NRC staff
misconstrues the Commission’s January 13, 2005, ruling regarding the classification of depleted
uranium as Jjow-leve] waste, (2) the NRC staff abandons the Jong-standing position that additional
analysis is required before a djsposal éption for depleted uranium can be sclected and arrives at &
preferred option (disposal at .Enviroca}e) without conducting any analysis of the environmental impacts
or taking into account Envirocare’s latest license amendment, and (3) the apparent preferrcd disposal
option of LES {disposal at the proposéd Waste Contro! Specialists facility) was climinated from
consideration by the NRC staff and thlis no analysis is presented for the environmenlal impacts of the
action that is being proposed by the applicant,

' Sec for example [Kozak et al, 1992 p, }) and [NEF DEIS 2004 p. 2-27). :

? See [Makhijani and Smith 2004 p. 4-8, 19-29, and 35-51]. For simplicity in this report we will refer
mterchangeably to TRU and GTCC waste. The important element of their classification with respect o this
discussion is the limit of 100 nanocuries per gram of long lived alpha emitting transuranic eJemecnts.




RTLE I VGU - WUV L1 LUVT VY-V Ivm

11/27/2007 18:00 2024622 : NIRS - ' PAGE ©4/38
Fedzcted Version for Fulklic Relesze

- The dispasal of bulk depleted uraniun oxide at the Envirocare site Is not a plausible strategy and
would likely be unacceptable due 1o the fact that (1) the State of Utah has banned the impor! of Class B
and C wastes fo the Statc and Envirotare has announced that it will no longer seck authority to import

“such waste, (2) Envirocare's License| Amendment 22 (adopted June 13, 2005) would likely prohibit the
acceptance of bulk DU at the site, and (3) the performance assessmients prepared in support of the
original license application revcal thdt the disposal of bulk DU,0y at the Envirocare site could lead to
doses in excess of regulatory limits fgr both workers as well as future intruders,

- The disposal of bulk depleted uraniurh oxide at the proposed Waste Control Specialists (WCS) site is
nat a plausible strategy and would liklely be unacoeptable due to the fact that (1) WCS does not yet
have a license to dispose of any type bf radioactive waste, (2) the license application filed with the
Texas Commission on Environmental Quality in August 2004 does not consider the diaposal of bulk
depleted uranium axide and reveals the fact that WCS s unqualified to accept or dispose of any type of
uranium-bearing wastes due to WCSTs apparent lack of even the most basic knowledge of the

radiological properties of uranium, (3) the disposal of depleted urarium at the proposed WCS site
would likely lead to intruder doses wéll in excess of the regulatory limits due to uncovering of the
waste by erasion, and (4) the fact that/both LES and WCS disclaim any responsibility for the accuracy

- of the information presented in the Jahuary 14, 2005, memarandum of agreement which supposedly
supports threir selection of this option, ' ‘

Section 1.1 — The Need to Analyu'Disposﬁl Options

In respongse to the issues raised by our November 2004 report and other supporting information in connhectjon with
the intervention by Nuclear Information and Resource Service (NIRS) and Public Citizen in this case, the
Cammission issued a Janwary 18, 2005 decigion addressing, in‘part; the question of depleted uranium’s classification
a3 a waste. [n panticular, the Commission ruled tha ‘ ' ’

* Depleted uranium clearly is not spent fuel, trqriLumﬁip waste, or.116.(2) byproduct material. Nor docs it meet
the high-level waste definition, which includey specific kinds of wasles such as irradinted fuc] and the liquid
and solid wastes resnlting. from the processing B’I‘in-adiu(cdkﬁscl‘“‘

and that therefore

Although the Commission itsc)f may not have éxplicitly declared préviously, as a matter of law, (hat depleted
uranium is a form of Jow-level radionaiive waste, it has Jang been understood within the NRC to fall within
the: Tow-level radioactive waste umbrelia.* o C ; e

Thus, the Cammission’s decigion on depleted uraniim’s classification s low-level waste did not hinge upon the
hazards DU presented, bur instead upon a legal argiment about its relation 10 the other existing classes of waste (i.e.
high-level waste, transuranic waste, and 11¢.(2) byproduct material). In this respect the Commiszion noted that even

In the event depleted uranium a1 some panticular radionuclide concentration.level and volume wers 1o require
dizposal by methods morcstringent than ncnrjfshrfacc disponal, il would sti}] be low-level wagic,? ‘

The Commission went on 1o explicitly endorse our position that the legal classification of DU as low-leve| wasic
does not settle the question as lo the sujtability of ploposed disposal options. In particular, the Commission
concluded that ‘ o - : '

A more difficull question — and one we need not answer today — concerns whether the LES material, in the
volumes and concerifration proposed, will meel {the Part 6| requirements for near-yurface disposal. The,
Commission agrees with (he intorvenors that a definitive coriclusion on this and other disposal mcthod
questions ognnot be renched sl this (inde, and miy require further environmental or safety analysis, Our
decision should not he read 10 intimate any Commission view ori'this issue, which relates both 1o the

TNRC 2005 p. 25
*NRC 2005 p. 26
* NRC 2005 p. 25
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plausibiliry of LES's proposed private disposal options, and to financial assurance - jssues whicl) remain
before the Board,”

The position taken by the Commission in its January 2005 ruling that the legal classification of depleted uranium ag
low-level waste is not sufficient to demonstrate the sujtability of disposal options is consistent with the posjtion that
has been cxpressed by representatives of the NRQ and the DOE going back as many as 14 years, This need for
additional case-by-case analysis is due in large par to the fact that uranium, while included in the proposed rule, was
explicitly removed from the final version of 10 CER 61. Tn 1982, when the fina] rule and supporting Environmental
Tmpact Statement were issued, i( was determined that

Analysis of the daly basc for the Part 6] EIS iLdicales that the types of vranium-hearing wasies typically
disposed of by NRC licensces do not present b sufficien( hazard fo warrant limitation on the concentration of
thig naturally oecurring material.’

At that time, only the Department of Energy was it posscssion of a large quanlity of depleted uranium hexafluoride
tails in the United States. Since uranium was remgved from consjderation based on this fact, the results of applying
the 10 CFR 61 perfarmance assessment methodol gy to uranium were not presented by the NRC at that time.

In 1991, as part of its preparation for a review of the expected license application for the construction of a new
enrichment facility by LES, the NRC’s Executive Director for Operations explicitly took up the issues of waste
classification and disposal. At that time it was corlcluded that “the tails arc considered source material” but that they
could legally “be dispascd of as LL'W waste under| the requirements of 10 CFR Part 61."° However, it was
explicitly noted that

Review of the Environmental Impact Stateme tsupporting 10 CFR Part 61 shows that although NRC
considered the disposal of uranium and UF, cdnversion facility source terms in the analysis supporting Part
61. NRC did not consider disposal of Iarge quimilics ol depleted uranium from an cnrichment facility in the
waste sireams analyzed becausc there was no dommercial source a1 thal time. Therefore, analysis of the
disposal of depleted uranjum (ails from mn enrichiment facility ata Part 61 L1 W disposal facility should he
conducted similar 1o the pathway analyses conBucted in support. of Part 61.°

The Director went on 10 conclude that, in support of 2 decision on disposal options, a “detailed pathway analysis of
deplcted uranium should be conducted following the provisions of 10 CFR 61,58™ whick states that

The Commission may. upon request or an its gwn initistive. authorize other provisions for the classification
ond characteristics of wasie, on a specific basi:J, if, afer evalyation. of the specific characicristics of the
waste, disposal site, and mothod of disposal. ftifinds reasonablc assurance of compliance with the
perfarmance objectives in Subpart C of thig paft [Performance Objectives),"”

As part of the subsequent review of the initial LES llicense application (o build the Claiborme Enrichment Center
(CEC) in L.ouisiana, the Division of Low-Jcyel Wiste Management and Decommissioning (LLWM) at Sandia
National Laboratorics provided technical assistance 1o the NRC by preparing such a report on the sujtability of
shallow-land disposal facilities for the disposal of depleted uranium. In the 1992 repont Performance Assessment of
the Proposed Disposal of Depleted Uranium ax CI&;J A Low-Level Wasie, the authors concluded that

According (o the canceniration limits and pmv!sions of 10 CFR 61.55, the depleted wranium [from the
proposed enrichment facility] would be considdred Class A waste, Thus, thesc wasies might he acceptable
for disposal in a Pan 61 facility, Given the Jarde inventory and form of the depleted uronjum wastes, and the
fact that this type of waste was not included in lhe Environmenial Impact siatement (E15) analyses supporting
10 CFR 61, further analysis is nceessary (o demanstrate whether the disposal of this material in a 10 CFR 61
dispasal facility will be acoeptable in lerms of fublic health and safety.! .

* NRC 2005 p, 26

" 10 CFR 6] FEIS 1982 p. 5-38
"NRC 1991 p. 5 '

" NRC 1991 p. 4

"NRC 1991 p. 5

"' Kozak et al, 1992 p. 1
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Thi§ necd for additional analysis was also the position taken by the NRC staff in their 1994 review of the
environmental 1mpacts of the proposed Claibome Enrichment Ceriter, The NRC staff described the scope of their
analysis presented in the final Environmental Impact Staterment as follows:;

The tails disposal impact mealysis approach includes sclection ol representative disposal sites. developmen( of
undisturhed performunce, exposure scenarios, and selection of consequence estimation models.... Exposure
-seenarios selecled for evaluation of near-surface disposal included drinkirg of well water and consumption pf

crops irrigated with water drawn from the wel),*

In addition to considerations surrounding the CEC facility outlined above, in June 2004 the bepan:mcnl of Energy
issued the final Bnvironmental Injpact Statements for the menggement of the approximately 740,000 metric tons of
depleted uranium currently stored at the gascous diffusion plants st Oak Ridge, Tenncssee: Paducah, Kentueky; and
Portsmouth, Ohio. In the two final EIS's, the DOE listed disposal at the Envirocare site in Utah as the primary
option for the proposed disposition of the DUF; deconversion product and disposal at the Nevada Tost Site'as the
secondary option. However, in a foomots (o this text the DOE explicitly made it clear that the P

DOE plans to decide the specific disposal focation(s) for the depleted U,04 conversion product afler
additional appropriate NEPA review. Accordingly, DOE will continue (o evaluate its disposal options and
will consider mny farther information or comments relevant {o (hat. decision. DOT. will give a minimium 45+
day notice before making the specific disposal decision and will provide sy supplemental NEPA aralysis for -
public review and comment.” ‘ ' ‘ : , S

Thus, it is incorrect 10 claim that the DOE bas selected a disposal option as the NRC staff has claimed in the present
case." In fact, the DOE has instcad reiterated the Jong-expressed position that dispasal in a low-level waste facility
would be desired, but that additional analysis would need to be dorie before the suitabifity of any:particular option
could be determined. ' ' ‘ o ‘ :

Finally, in the present cage, the NRC staff initially took a similar, but somewliat more puanced position, Tn'its 2004
drafi EIS for the proposed National Enrichment Facility, the authors noted that ‘ g ‘

The envirenmental impacts at the shallow disposal sites considered for disposition of low-level radionclive
whastes would have been assessed at the time of the initial license approvals of these (acilitics. Final disposal
of large quantitics of depleted nranium at  licensed facility conld require additional environmental impact
eva]ua\ioh&dcpcnding on the localion of the disposal facility snd quaniity of depleted uranivm to be
deposited. ™ : :

Whilc weaker than the previous positions which had concluded that additional analysis will neces sarjly, be réquired,

the NRC staff retained the conclusion that additional analysis could be necessary 10 ensure that the proposed options
for the bulk disposal of tens of thousands of metric tons of depleted uranium would mect all necessary performance

objectives and dosc limits. ‘ _ o o

The consistent and repeated conclusion that the olassificarion of depleted uranium as Jow-level waste is not
sufficient 1o determinc a plaugible disposal strategy is strengthened by the fact tha previous analyses have shown! .-
that shallow Jand disposal of bulk DU, 0y is very likely to lead to peak doses well in excess of the 25 millirem
(mrem) dose limit imposed by 10 CFR 6] Subpart C (Performance Objectives), '

For example, the 1992 analysis conducted at Sandia National Laboratories as part of the CEC license process
concluded thay : R

Intruder radiological doses from the depleted nranium waste strearn are large atall imes given the
assumplions used in the Draft Environmental Tmpact Statement for 10 CFR Part 6). The doses increase as
daughters are produced from the jnitial uranium waste nmil about 2 million years, Calculated doses would

'2 CEC FEIS 1994 p. A-7

* Paducah FEIS 2004 p. 2-11 and Portsmouth FEIS 2004 p, 2-12
" NEF DEIS 2004 p, 2-32 and NEF FEIS 2005 p-2-33

' \NEF DEIS 2004 p. 4-58

" Y0 CFR 612005 p. 168
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remain essentially constan( for 8 very long time afer 2 million years, unlil the radiological content begins to
decreasc from decay of L-238 and U-235." ’

Using the scenarios, models, and parameters “adopted verbatim from the DEIS™ for 10 CFR 61, the authors from
Sandia found that the “intruder-construction™ secnaria would lead 1o effective doses from all pathways of 18,7 rem
10 461 rem, between zero and two million years after placement of the waste. These doses are nearly 750 10 more
than 18,400 times higher than the 25 millirem dose limit, The authors also found that the ong-term doses from the
disposal of DUyOy in the “intruder-agriculiure” scenario would also likely be several orders of magnitude higher
than the 25 mrem per year dose limir.'*

Following this report, the NRC staff prescnted its own analysis of the shallow land disposal option in the final E18
for the Claibome Enrichment Center. : .

Using infiltration rate and aquifer flow rate for the humid southcastern site, the doscs presenied in Table A3
[not shown] were estimated using the mothods of this Enyirosmental Impact Staternent (E1S) for release from
a near-surface U;Oy disposal facility. 1 should be notcd thal the estimated doses significantly above the
limits specified in 10 CFR Pan 61, even though the reponted results do not include the potentinl effects of
mgrowth of uranium daughters or of intruder cangtruction scenarios, The analytic model and PRESTO
results are consistent, indicating similarity of the pathway models.'®

In this NRC staff analysis, the estimated drinking water doses alone were more than 20 times the allowed dose limit
of 25 mrem per year. Tn light of this analysis the NRC staff concluded that because “projected doses exceed 10 CFR
Part 61 Timits, a deep disposal site is most likely 1o be sclected for ultimate disposition of depleted uranium, "2

Tn the present case, our November 2004 report addressed the option of shallow land disposal in a more arid
environment than that considered in the CEC case, Performing a simple screening analysis using the ResRad dose
modeling program we found that, even in an environment with low water infiltration, the long-half lives of uranium
isotopes and the potential for erosion would combine 10 make it very unlikely that the 25 mrem dose Jimit would be
met. In fact, our screcning analysis calculated peak annual doses on the order of hundreds of rems ocourring
between about ten and twenty thousand ycars after placement of the waste. Thege results are consistent with the
peak doses found in the Sandia analysis cited aboye.?' ‘

A final way to examine the Jikelihood of depleted uranium being able to meet the performance objectives of 2
shallow land disposal facility is to comparc its concentration to the limit included in the proposed 10 CFR 6] rule.
This proposed limit was noted by the NRC in its January 18, 2005 ruling on the classification of DU as low-level
waste cited above.”” In the draft 10 CFR 6] rulc, the depleted uranium limits for Class A, B, and C waste were all
50 nanocuries per cubic centimeter.” Between the proposed and final rules, however, the limit on the long-lived
alpha-emitting wransuranic radionuclides was increased by a factor of ten from 10 nanocuries per gram (o 100

nanocuries per gram. The final EIS noted that this change was duc to

(1) the reduced likelihood of significant intruder exposures with incorporation of passive worning devices at the
disposal facility, and (2) the difficulty of contacring wasie disposed of st greater depths. Another consideration is that
the average coneeptrations in waste would be expecied 10 be less than the peak toncentrations. . 2*

Even if wc apply this same factor of 1en 10 the uranium limit in the proposed rule. the value of interest for uranjum-
bearing wastcs would be 500 nanocuries per cubic centimeter.

In filings to the NRC dated March 29, 2005 and April 8, 2005 regarding the costs of deconverting and dispasing of
the depleted uranium, LES discussed a number of possible densitics for the DU, O, (hat they propose 10 generate.
These densities renged from B grams U per cubic centimeter of waste for grouted material 1o grams U per

" Kozak ctal, 1992 p. 48

"* Kozak etal, 1992 p. 7, 12-14, and 19-20
' CEC FEIS 1994 p. A-9

“*CEC FEIS 1994 p. A-9 10 A-10

*) Ses [Makhijani and Smith 2004 p. 23-29]
2 NRC 2005 p. 26

10 CFR 61 Proposcd p, 38097

“10 CFR 61 FEIS 1982 p. 5-33
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cubic centimeter of waste for assuming the density of miaterial from §

ursnium oxide from the deconversion of the Lails from the pr
10 i nangeuries per cubic centimeter, This range i to

CFR 6] rule and Ji§ to [

limit by a factor of ten.

P At these densities, the depleted
would have an activity concentration of

{ to R times the Class C limit in the proposed 10
i percent higher even if we were to take into account the possible increase of the proposed

Despite the long history of the position that additional analysis is required before a plausible strategy for the disposal
of large quantitics of depleted uranium can be selected, as well as the fact that the analyses that have been dore thus
far have indicated that bulk DU is not likely to be suitable for shallow Jand disposal, the final EIS for the proposed
NEF facility has cancluded that no additional analysis is necessary if x licensed low-level waste disposal facility fs
chosen: " This conclusion is presented in two paris in the final EIS, First, the NRC staff now clejms that :

Tn Memorandum snd Order CLI-05-05, the Commission concluded that depleted ursnium is appropriately
categorizud us 4 low-level radioactive wastr. Therefore, for the purpose of this EIS, the DUF; generted by
the: proposed NET will be treated as 1 Class A low-leve) waste.2* S

However, thc Commission’s Jaruary 18, 2005 ruling referenced in the above quote from the NEF final EIS
explicitly declined to decide the issus of how depleted uraniur would be classified under the scheme in 10 CFR
61.55. In particular, while noting that bath sides addressed the issue of depleted uranium’s proper classification if
considered Jow-level waste (i.o. Class A, B, C or GTCC), the Commission ruled that - 'y S

... becanse our decision rests on the Televant statukes — the USEC PHvatization Act and the Low-Level
Radioactive Waste Policy Act—we need nof, reach the issues voneerning § 61.55(2)(6) that have been -
presented in the bricf.”

In other words, the Commission has-yct to address the issue of classification beyond the fact that depleted uranium .
falls under the general rubric of low-level waste. Our November 2004 analysis shows that, in fact, depleted uranium
is mast directly analogous to TRU (GTCC) waste in terms of its radiological properties, and not comparable in this
respect (o Class A wastes. | : ' R

Secand, after making the claim that DU is Class A waste, the NRC staff goes on to conclude that

The cnvironmental impacts ot the shallow digposal sites considered for disposition of low-level radianctive
whasles would have been assessed at the time-of the initial license approvals of these disposal foilitics oras 4
pert of any subsequent amendments o the license, For example, under ils Radioactive Materials 1.iecpse
issued by the Stae of Ulah, the Envirocare disposal facility is authorized 10 accept depleted uraniom for

+ disposal with no volume restrictions.... As Utah is an NRC Agreement State and Envirocare has met Utnh's
low-level radioactive waste licansing requirements, which ar¢ compatible with 10 CFR Part 61, the impacts
from the zdﬁiSposa.l of depleted uranium generated by the proposcd NEF at the Envirocare facility would he
SMALLL,

While the first sentence of this statement is the same as in the 2004 draft E1S. the conclusion that additional analysis
could be required was replaced by the claim that the Envirocare liccnse already authorizes the acceptance and
disposal of any volume of depleted uranjym. Thus, in effecy, the NRC's ervironmenial impact analysis contains no
analysis of environmental impacts for shallow land disposal before declaring them 1o be “small.” The final EIS is
seriously deficicnt for abandoning the previous position of the NRC, DOE, and others on the need for further
analysig and for not including any substantive discussion 6f the impacts from shallow land disposal, We will
address some of the specific issues surrounding the ability of Envirocare 10 accept the depleted uranium waste from
the proposed NEF in the following section, Data free analyscs should not be acceptable in any venue, but it is
especially unacceptable. in an environmental impact statement prepared by & government agency charged with
protecting public health and safoty. : R ' o

* Krich 2005 and Krich 2005b
2 NEF FEIS 2005 p. 2-27
TNRC 2005 p. 27

*I'NEF FEIS 2005 p. 4-63
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Section 1.2 — The Envirocare Option

A number of important events have occurred since our Noyember 24,2004 repart was completed in relation to
considerations of disposing of depleted uranjum at the Envirocare, Utah site. In the final EIS, the NRC staft
concluded that

The disposilion of the depleied U,0y generated from the DOE conversion facilities at Paducah and
Portsmouth would be either at the Envirocare site (DOE’s proposed dispogilion site) or ot the Nevada Trsi
Site (DOE’s optional disposal site), Due to the need for separatc regulatory aclions prior Lo dispozal at WCS.,
it is assumed thal the depleted UyOy gencrated from the adjacent or offsitc private conversjon process would
be disposed at snother disposal site licensed o accept this material, For example, under its Radigactive
Matcrials License issued by the Statc of Utah, Envirocare is authorized fo geeept for disposal the quantitics of
depleted uranium oxides expecled to be gencrated by the conversinm of the proposed NEF’s DUF,. "

In regard to the impacts from shallow-land disposal a1 Envirocare they note that

Several site-specific factors contribute (o the scceptability of depleted uranium digposal at the Envirocare
sitc, including highly saline groundwater that makes it unsuitable for vse in irrigation and for human or
animal consumption. saline soils unsuitable for agriculture, and Jow annual precipitation.™

To support these claims, the NRC staff cite Amendment 20 to the Envirocare license that was adopted on November
23,2004 and a Fcbruary 24, 2005 discussion between the NRC staff and staff of the Utsh Division of Radiological
Control (DRC),”! .

In carly February 2005, however, Envirocare officially withdrew its license application seeking approval from the
State to allow the acceptance of Class B and C low-level waste. Envirocare’s withdrawal of this application came
shortly before citizen’s efforts were successful at convincing the Utah State House and Senate to pass legislation
banning the import of these more dangcrous wastes into the state. The measure was strongly supported in the State
legislature (26 for, 0 against, and 3 absent in the Senate vote and 57 for to 13 against in the House) and was signed
into law by the Governor on February 25, 20057 As noted in the previous section, the classification of depleted
uranium under 10 CFR 61.55 has not been officially resolved by the Commission, and our analysis shows thal,
hased on its radiological propertics, it should not be included in the Class A definition if the Commission were 10
take up this consideration under 10 CFR 61.58. The fact that Envirocare is no longer seeking 10 accept more
dangerons classes of low-level wastc, and the fact that the Jegislature has permancntly banned such wastes from
being imported 10 the State, makes it more likely that DU from the proposed NEF or from thc DOE deconversion
facilities would no1 be acceptable for disposal at this location.

In addition, it is also important 10 note that, in addition to the decision to abandon the application for a Class B and
Clicense, Envirocare's Amendment 20 upon which the NRC staff based its analysis in the final EIS has been
- superseded by Amendment 22, This new amendment was formally adopted on June 13, 2005, This change is quite
important because Amendment 22 inserted a limit on the “Maximum Radioactivity and/or quantity” of depleted
uranium that “the licensee may possess at any one timc” given as 250 pounds, 56.8 millicuries or 110,000
picocuries of Depleted Uranium, ™ Assuming a specific activity for pure DU of 396.7 nanocurics per gram, then
250 pouinds would be equivalem 10 45.1 millicuries, and 56.8 millicuries would be equivalent 10 3] § pounds. The
third limit of 110,000 picocuries is maore than five orders of magnitude smaller than cither of these valucs. To be
conscrvative, we will consider only the largest cffective limit of 56.8 millicuries in our analysis.

Using the density of uranium in the waste as cited by LES in their March and April 2005 filings with the NRC, we
find that a single 55 gallon drum would contain between - and - millicuries of uranium.™ These amounts
are nearly to h times the largest possession limit for depleted uranivm given in license Amendment 22

“ NEF FEIS 2005 p. 2-33
" NEF FEIS 2005 p. 4-63

- ""NEF FEIS 2005 p. 2-33, 2-63, 4-63, 4-84. and 4-88 and Blevins 2005
* Envirocare 2005b, Bauman 2005, Bauman 2005b, and Henctz 2005
Y Envirocare 2005 p. 1-2 )
* Krich 2005 and Krich 2005b
* Krich 2005, Krich 2005b, and Envirocare 2005 p. 2
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For disposal, 2 mumber of drums would likely have to be shipped, sceepted. and tempararily stored a( the same iifne,

further increasing the amount of DU involved. While the license condition in Amcndment 22 applies specifically (o
a “Custom Source — 55 gallon drum ¢ontaining Deplered Uranium shavings in a hamogenous concrete mix. ™ the
similarity of this waste 1o bulk depleted uranium oxide in 4 55:gallon drum makes it very unlikely that the far larger
quantities being considered could be possessed by Envirocare if sent from & deconyersion facility for the proposed
NEF or from the DOE. : : .

The Tikely uriacceptability of the Envirgcare site for disposal is further strengthened by considering the results of the
original performance assessments from 1990 used 10 support the initial license for the site. Thesc reponts, rcferenced
in the Fc‘:br‘uary 2005 conversation between the NRC and Utah DRC stafy, placed limits on the concentration of
depleted uraniuim in the waste thar would be allowed for disposal. Applying these types of limits today would likely -
disallow the bulk disposal of DU1Oy. Under the “intruder-agriculmre” scenario they considered, the concentration
limits for deplcted uranium that would yield an annual dose of 100 millirem were 65.5 nanocuries per gram for
doses calculated 30 years afier waste placement and 25,1 nanocuries per gram if the doses were caleulated 1,000
years after placemont. These carly performance assessments alss copsidered an “intruder-construction™ scenario
with a dose limit of 500 mrem per year, Ifthis scenatio considered a 100 mrem per year dose limit as was done for
the intruder-agriculture scenario, the concentration limi( for depleted uranium evaluated a1 1,000 years would have -
been 275.4 nanocuries per gram. The use of & 25 wrem per year dose limit would, of course, further lower all of -
these disposal Jimits. Finally, a concentration limit based on limiting worker doses to 3,000 mram pet year wag
found to be 110 nanocuries per gram by these performance assessments.”’ The activity of the bulk DU,O, from the
proposed NEF facility would exceed cach of these concentration limits,

The resulis of our November 2004 screening analysis far shallow land disposal, the results of the carly performance
assessments for the Envirocare site, the February 2005 decision by the site operators 1o no longer seck roeeptance
for disposal of Class B and C wastes, the pemancnt ban on the import of the wastes by the State Legislature;and the
June 2005 adoption of license Amendment 22 which sharply limits the possession of some types of depleted .. .-
uranjum bearing wastes all point to the likely unaceeptability of the Envirocare site for the disposal of depleted -
uranium. The analysis in the NRC Staff's final EIS is erroneous ind deficient on a number counts which lead to the
conclusion thal Envirocare is not a plausible stratcgy for the disposal of DU from the proposed NEF facility,

Section 1.3 —The Waste Control Specialist Option

In the final EIS for the NEF, thc NRC staff notes the folloWihg considering the actions that would be necessary
before it would be possible 10 disposc of the depleted uranivm from the NEF facility at the proposed. Waste Control
Specialists (WCS) site in Andrews County, Texas: , o

Before the depleted uranium gencraicd by the proposed NEF could be disposed al the proposed WCS
Compact Facility, a serics of legal procedures and approval processes would have to be-successfully
" addressed. These procedures and processes include: - o AR :
1. Approval by the State of Texas of WCS’s application, inchuding authorization by the State for the
WCS Compact Facility to accept for dispesal depleted uranium oxides of the type and quantitics
erpected 10 be generated as a resull of the propnscd NEF’s operations:. _ R .
2, Approval hy the Rocky Mouniain Compact (in which the proposed NEF would be logated) for the
expont of the depleted uranium oxides from the Compact; and
3. Approval by the Texas Compact for the import and disposal of the depleled yranium oxides
generated as 1 result of the proposed NEF's opcrations,>* o

They go on to specifically recognize that “{a] separate |icensing process could be réquircd to obtain appfoval from
the State of Texas” for the disposal of DU even if the general low-leve] waste application iz eventually granted.” In
light of these considerations, the NRC staff concluded thaf o

* Envirocare 2005 p.2 :

™" Bleving 2005 p. 2, Baird et al. 1990 p. 5-12, and Baird c1 al. 1990k p. 25

° NEF FEIS 2005 p. 2-32 10 2-33

" NEF FEIS 2005 p. 1-83 (in the electronic version of the FEIS this quote appears on page 1-32)
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Due to the nced for separate regulatory actions prior to disposal &t WCS, it is assumed thal the depleted U0
generated from the adjacent or offsile private conversion process would he disposed ai another disporal sile
licensed Lo accepl (his material 4

Surprisingly, the NRC staff’s preferred option in the final E1S (disposal at Envirocare) is not the same as the
apparent preferred option of LES (disposal a1 WCS). In fact, the apparent choice of LES to pursuc disposal at WCS
which was explicitly removed from consideration by the NRC staff in the final EIS as noted abave, In a
memorandum of agreement signed on January 14, 2005, the presidents of LES and WCS expressed their

In particular, the discussions would be to consider g contract for WCS acce ting [ years worth of depletcd
uranium from a privatc deconversion facility amounting to a total of metric tons of DU;0y or hwns of
DU. This quantity is lcss than Bl percent of the 133.000 metric tons of DU that the proposed NEF feacility would be
expected to generate over its operational lifetime,2 The failure 10 include an analysis of the environmental impacts
from disposal at the WCS in light of this agreement is a serious deficiency of the final EIS. Specifically, we do not
believe that the FEIS has provided any environmental or technical basis for granting a license to LES in which the

disposal of the depleted uranium would be donc at the proposed WCS facility.

In addition to the lack of analysis in the FEIS, a panticular concern regarding the information contained within the
memorandum of agreement between LES and WCS is the claim that

An examination of the licensc application filed by WCS on August 4, 2004, which was finally ruled administratively
complete and accepted for technical review by the State of Texas on February 18, 2008, calls this representation into
question,

The WCS license application is for two facilities, a Federal Waste Facility (FWF) that proposes to accept low-level
waste from DOE facilities and a Compact Waste Facility (CWF) which would accept waste from the Texas Compact
states of Texas, Vermont, and Maine, The depleted uranium from the proposed NEF would be disposed of in the
CWF if accepted by the Texas Compact Commission. However, the WCS license application does not include a
single consistent mumber for the volume of the Compact Waste Facility. In different parts of the application the
effective volume of the CWF is discussed as being equal 10

250,000 cubic yards,™

345,700 cubic yard.‘:,"j and

926,000 cubic yards.*"
In addition, there is the qucstion of the effective density with which the waste will be placed into the disposal cell.
All waste that will placed in the CWF is planned g be placed within large concrete canisters (o help remove void
spaces and to stabilize the site over time. The effective density of waste in the disposal cell is thus Jowered by the
inclusion of the canisters and the other amounts of concrete used as fill, This packing density is claimed to be
approximately 30 percent at one point in the licensc application, however, an examination of the geometry of the

"NEF FEIS 2005 p, 2-33
' MOA 2005 p.

2 MOA 2005 p. B0 B

" MOA 2005 p.

“WCS 2004 p. 3.0-1-1
“'W(CS 2004 p, 5-4

" WCS 2004 p. 8.0-6-29
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canisters used to contain waste in 55 gallon drums wauld Bive 2 maximum packing densiry of just 18.2 percént.‘”
We will use the larger volume and the lower pecking density in our examination of the WCS application since the
DU would most likely be sent for disposal in 55 gallon drums, ‘

If the full 133,000 metric tons of DU were sent o WCS, this wauld amount to R
DU,Oy assuming a density of T grams U per cubic centimeter for prouted waste and grams U per cabic
centimeter for un-grouted waste as was done by LES in their March and April 2005 filings with the NRC.™® £ this
full volume was disposed of alorig with the entire inventory of Texos Compact waste assumcd by WCS, the depleted
uranium from this one enrichment facil would amount to [l 1o Bl percent of the total volume of al] waste
disposed of in the CWF. The remaining g to ﬂpercem of the volume would consist of the waste from more than
35 different gencrators in the Texns Compact, including the decommissioning wastes from six nuclear power
reactors. In other words, the depleted uranivm from the proposed NEF would. amount to g significant increase jn the

total volume of waste disposed of in the CWF.* In fact, if the smaller excavation volume of the disposal cell of

250,000 cubic yards is considered, the volume noeded to dispose of the DU in the canfsters for 55 gallon drums =~
would amount to i to [{ percent morc than the ontire volume of the Compact Waste Facility, o

cubic yards of bulk

More important than the shear volume of waste, depleted uranjum oxide §s not radiologically simjlar to the waste
inventory that is currently considered for disposal in the CWF in the licerise application’s performanse assessment,
Specifically, the assumed inventory of the waste in the CWF includes very little uranium. The amotints cansidered
[or the three uranium isotopes of interest were just '

U-234  2.17 x 107 curies o

U~235  4.29 x 10 curies

U-238  2.02 x 107 curies.®® : :
On the other hand, the total amount of depleted uranium from the proposed NEF would include

U-234 8,250 curies : ‘ ‘ ’

U-235 730 curics

U-238 43,775 curjes.”’ , \ : :
This i3 more than 235,700 times the amount of uranjum activity considered in the current WCS license application.
Even if the smaller amount ofm tonz of DU mentioned n the January. 2005 memorardum of agreement {s
considered (two ycars worth of product from a private deconversion facility for the DUF,), the waste would still

contain o
U-234 curies’ ' . o o Lo
U-235 | curies ‘ '
U-238 @& cun‘es

This would still be more than times the uranium activity included in the CWF performance assessment.

In addition, if disposed of, the depleted uraninm would dominate the long-lived radioactivity in the CWF. f the full-
inventory of DU from the proposed NEF was disposed of, after 2,000 years only (hree radionuclides in the other
compac( waste considered would have a total activity greater than 1 percent of the DU activity. These radjonuclides

would be
Radivm-226 7.8 percent of the DU activity
Nickel-59 5.0.percent of the DU activiry
" Carbon-14 2.5 percent of the DU activity

" WCS 2004 p, 5-4, 3.0-1.23. 3.0-1-24, 3.0~1-26 and 3.0-1.29 , L
**The March 29, 2005 memorandum from LES states that its proposed cost cstimates for disposal are bascd on the
average of using a donsity of m 1o m grams per cubic centimieter for the DU;0y. [Krich 2005] For the grouted
waste, we have retained the LES assumption for the urmnium derisity as stated in their Aptil 8, 2005 memnorandum,
However, we note that the LES density is more than Bl percent higher than the uranivm density assumed in the 1997 .
Lewrence Livermorc National Laboratory enigincering analysis. The use of the LLNL density would significantly
increase the volume of waste that would require disposal from the proposed NEF facility, [LLNL 1997 p. 6,1 3117
and Krich 2005b]

““WCS 2004 p. 5-4 and 8.0-1-3 to B.0-1.5

' WCS 2004 8.0-1-26 :

*' This calculation agsumes 133,000 mctric tons of depleted uranjum with the following isotopic composition;

99.749 percent U-238, 0.25 percent U-235, and 0,001 percent U-234. [ILLNL 1997 p, 2-8]
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The combined activity from all others radionuclides disposcd of in alf other compact wastes wounld amount to lesg
than 5 percent of the DU activity. After 10,000 years, only the nickel-59 activity would be above ] percent of the
DU activity. By this time, the DU from the proposed NEF would account for more than 90 percent of the total
activity of all wastes remaining in the CWF,** Even if just the smaller amount of DU was disposed of as discussed
in the January 2005 memorandum of agreement, the depleted uranium would still be the majority of the tatal activity

cat 10.00?3ycars, with nickel-59 being the only other single isotope with an activity above 10 percent of the total
activity.

The differences between the volume, specific activity, and half-lifc of bulk DU compared 1o the other types of low-
level waste considered in the WCS assessment of the Compact Waste Facility was implicitly noted by the NRC
when it acknowledged that additional licensing could be required for WCS to accept depleted uranium even if the
original application was granted by the State. While it is truc thal WCS's performance assessment of the Federal
Waste Facility considered large amounts of uranium bearing wastes, Section 1.5 will discuss the Very serious
concems over this part of the performance assessment. In fact. as shown in Section 1.5, WCS is not competent to
make any claims regarding the *FAMMBIMMIRE " / /o acterisiics] of any uranium bearing wastes and should be
disqualified from being licensed to accept or dispose of any uranium bearing wastes. In light of this conchision it is
interesting to note that the January 2005 memorandum of agreement explicitly states that

This type of agreement should not form the basis for a plausible disposal strategy, and should not be accepted by the
NRC. Indeed, as we show below, some of the information in the WCS license application is scientifically wrong
making this memoranidum of agreement that has been arrived a1 hefore WCS has been granted a license more
wishful thinking than a plausible strategy.

Section 1.4 — Considerations of the Potentia} Acceptability of the WCS Site for Disposal

Given that the WCS application contains o credible performance assessment for the disposal of bulk depleted
uranium oxide powder in the Compact Waste Facility, and the fact that the NRC staff's final EIS also contains no
analysis of shallow land disposal at the WCS or any other site, we have performed our own investipation as to the
likclihood of disposal at WCS being acceptable based on the dose limit requirements in 10 CFR. 6).

Tn the final EIS for the proposed NEF facility, the NRC staff note in relation 1o Envirocare that

Scveral site~specific factors contribute to the acceplabiliry of depleted uranium dizposal at the Envirocarc
site, including = lack of potable groundwatar, exiremely low annnal precipitation, and land use sontrols by
Toocle County,™

However, poor water quality and an arid climate cannot be relied upon to prevent all types of inadvertent intrugion
upon the site, The areas surrounding the Envirocare site have been used in the past for “grazing of sheep, jackrabbit
hunting, and occasional recreation vehicle driving™ prior to the placement of the disposal facility .’ At the WCS site
it was notcd that “[t]he majority of the land within five miles of the Site is used for grazing and ranching
activities,”” In addition, future climate changes could Icad to more favorable conditions for agricuitural activities at
the site and thus to an increased likelihood of such human intrusion.

For many types of intruder scenarios, the extemal radialion, inhalation, and soil ingestion pathways are relevant
even if a resident or agricultural scenarin was not considered. In this respect we note that the 1992 Sandia analysis

2 WCS 2004 8.0-1-26

%3 The nickel-59 activity a1 10,000 ycars would be approximatcly [l percent of the DU activity assuming that R
mertric tons of DU was dispased of in the CWF.

“MOa p. l (emphasis added)

"'NEF FEIS 2005 p. 186 (in the clectronic version of the FEIS this quote appears on page 1-85)

* Baird et al. 1990 p. 44 to 45 '

7 WCS 2004 p. 2-9A

g1
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found, due to the ingrowth of radium«226 over time, that if the waste wés not veéry miobile in the environment, than
high intruder doscs would be expected due to these types of pathways.** This same conclusions would also apply to-
arid or semi-arid sites with fow levels of precipitation and water infiltration.: In fight of these considerations, we
chose 1a focus our investipation of the potential suitability of the WCS site on the question of crosion since this
process could lead to the waste becoming uncovered aver time. This foous is cansistent with the methodofogy set
forth in the drafl EIS supporting 10 CFR 61 which noted that ' . ' o

Sull, it is dilfizull (0 predict Lhe cffectiveness of mergures intended 1o minjmize erpsion over the lang term,
and itis instnictive 10 oblain an upper-bound cstimate of the level ol potential exposures that could occur if
through some reason the waste did become cxposed Lhrongh erosion. ™ '

While TEER continiies 1o support the use of the resident farmer scenario as a means of accounting for posgible future
climate and land-use changes, we will not presem such an analysis here since it is not necessary to show that the
WCS site is unlikely to be.acceptable for disposal of depleted uranjum, Our November 2004 report includes both

the agricultural and groundwarer pathways as part of our screening analysis of a shallow land disposal site in an arid
to semi-arid climate.®® 1 AR : - -

The WCS site is located in a region that curremly hag a'scmi-an',d climate.! The area across the proposed dis’pos_a‘l'
site has a slope that varics from about J percent to a maximum of 3.3 percent®* With respect 1o the potential for

erosion at the site, the WCS license application claims that

As Is typical of these arid elimates, it is generally interpreled that active ergsion processes have a minimal
impact in the aren. Lchman (2000) suggests (hat the present landscrpe of the Southern High Plains is in
dynamic equilibrium; erosion by overland flow is balanced by deposikion through runoff, and wind erosion is
balanced by scdimtent deposition from upwiid source areas. Lebvian {2000) comeludes that, not only is the
area not subject 1o significant long-term croxion, the area is more Iikely subject (o slow depositional buildup
due 1o addition of wind-blown sand and zediments.™ '

The paper cited is entitled An Assessment of Long-term Erosion Porential af the WCS Facility, Andrews County,
Texas whiclh was prepared by Thomas M. Lehman at the Department of Geoscicnoes, Texas Tech University. This
paper was included as part of the WCS license application, Co ‘ '

In direct contradiction to this conclusion, however, we fourd that an April 1996 drahl memo from Stephen D. Eer,
a staff geologis( with the Texas Natural Resource Conservation Commission (TNRCC), expressing the preliminary
conclusion that '

The WCS site [in Andrews County) is clearly an crosional area and nothing short of a wholesale change in
geologic and climatic conditions ix likely 10 alter the situation in the foreseeable firlure, Fyen stopgap
engincering measures o slow crosion must be considered only \emporary fixes in {he fon g«tenm. Eventunlly
the radioaclive wasles will be exposed by crosion and available for migralipn into the environnont.™ ‘

We have been able to find rio documents from the State contradicting this inftial apinion. In fact;an April 26, 2005
roview of the merits of the current WCS application (although not i1s 1cchnical aceuracy) by the Texas Commission
on Environmental Quality noted that *[a]dditional information may be required on 5oil erodability indices and data
quality regarding the soil formations,™ C ’

In addition 0 the above. the preliminary position from Stephen Etter also noted that

. Detailed peomarphological studies have nol bcvc‘n‘vdohe for th'c‘ Antdrews County site and Jong-lerm crosion:
rat¢s are not known, The site is located directly on the caprock “cscarpment,” which, although at the site
appears reladvely NNul ko the eye, js a gently sloping crosional feature. Rough caleulations by the staff

% Kozak eral. 1992 p. 49

*>10 CFR 61 DEIS 1981b p. M-14 :

% [Makhijanj and Smith 2004 p. 23-25). For a further discussion of fhe use of the resident farmer scenario in the
context of setting cleanup standacds at former DOE facilitics sce [Makhijani and Gopal 2001], '
"' WCS 2004 p. 230, 2-33, and 2-49 and Scherk and Jackson 2002 p. 482

2 WCS 2004 in Appendix 2.6.] p. 4-29 to 4-30 and WCS 2004 in Anachment 3.0-3.18

“ WCS 2004 p. 2-43 o :

“ Emer 1996 p, 7

' Wheatley 2005 p. $ of Attachment A
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indicate thal if the escarpment in the vicinity of the WCS site continucs {o retreat duc 10 erosion al the same
average rate that it hay retreated since the integration of the Pecos River systor 600,000 to 2 million years
uga. then wastes disposed of ai the WCS sitc could be exposed and removed within 5.000 years %

In the paper from Thomas Lehman, the author notes that

The position of the Caprock Escarpment in the vicinity of the WCS facility i very difficult 1o determine

becausc, unlike along the eastern snd northern border of the High Plaing, there is no prominent tepographic
ST

expression.

and that

A number o authors have produced similar cstimates for the rate of retrea( of the casier escarpment of the
High Plains based on gcomorphic isiory (see Tahle 1) [not included]. Thesc ostimates range from 4 crm/yr
to @ maximum of 19 cm/yr, and were surmmarized by Guslavson and Simpson [Simpkins] (1989) who
regarded @ range of 6 to 18 cm/yr as realistic.**

If we 1ake the “long-term estimates based on geomorphic history” for the rate of retreat of the castern edge of the
caprock cscarpment (6 to 18 cm per year) and the location of its nearest boundary (which is perhaps as little as 5 km
away fram the WCS site), we find that Professor Lehman's own work would support the conclusion that it might
take as linle as 28,000 (o 83,000 years for erosion ta breach the site.”” Given the uncerfainties surrounding these
estimates, the results from Professor Lehman’s analysis arc reasonably consistent with the {ower bound time cited hy
Etter. This consistency lends further support 1o the applicability of Etter’s preliminary conclusions regarding
erosion at the WCS site.

In order 1o address this stark conflict in overall conclusions between the work of Etter and \.ehman, JEER sought the
review of Dr. James Carr, a Professor of Geological Engineering a1 the University of Nevada-Reno.”” Nis opinion
(dated May 16, 2005) is included in full below:

I'have completed my rcview of the aﬂicle; “An Asscssment of Long-term Erosion Patential al the WCS
Facility, Andrews County, Texas,” by Thomas M, Lehmen, Department of Geological Sciencces, Texas Tech
University, Jhave also reviewed the TNRCC Preliminary Saff Memo that discusses erosion at the WCS
Sile.

With respeet to the Lehman paper, T have the following concerns;

1. Ratcs of crosion (denudaiion) are highest for semi-arid environments: the climate at the WCS site is
semi-arid, consequently this geographic location should be experied 10 have a nct loss of sediment with time,
not a nel accurnulation; 1 agree with the TNRCC Preliminary Staff Memo on this issue that the WCS site i
an crogional arca.

2. The Lehman poper scems to dismiss climate change s important (o the W (S site, rlthough indicating at
the botiom of page 3 that the Jasl episode of incision by sircams near the WCS site was 20,000 years ago to
12,000 years ago, n period of time thal was associaled with the most recen! jce age; this paper later (page 15)
dismisses climaie change as a potential problem by noting thal increased andity is predicted 1o result in the
formnijon of sand duncs consistenl with nearby geomorphological foatures and further stating that increased
humidity will result in denser vegetadve cover with associated decrease in crosion. In facl. increased aridity
may resull in increased erosion because vegetation cover is decreased, morcover erosion by watcr is the mogt.
potont crosive agent in deserts; maximum rates of denudation in arid Tegions are somctimes uriknown and
may exceed rplcs observed in semi-arid regions, rates in excess of 100 cm in 1000 years. 1f precipitation

* Etter 1996 p.7

¢ WCS 2004 in Appendix 2.5.3 p, 9

* WCS 2004 in Appendix 25,3 p. 11

' WCS 2004 in Appendix 2.5.3 p, 11-12

’® From 1983 to 1986 James Carr was an Assiswant Professor of Geological Engineering at the University of
Missouri-Rolla and has been a professar of Geolagical Engineering at the University of Nevada-Reno since then
(Assistant Professor ~ 1986 to 1989, Associate Professor — 1989 10 1594, and Professor — 1994 10 present). He has
authared numerous peor reviewed Lechnical papers and is the author of two texrbooks entitied Numerical Analysis
Jor the Geological Sciences (1995) and Data Visualization in the (Feosciences (2002), The complete curriculum vita
of Professor Carr accampanies this report. Dr. Carr provided his opinion (0 JEER pro bono for which we thank him,

13
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increases ut the site, il is uncertain how rapidly vegcruion density will increase with incionsed moisture
levels, Erosion rates may be very high initially unril vegetation density increases. ‘

3. The most uncertain aspect of long-term erosion rates al the WCS site is the affect thut changes in olimate
will have, Construction of the WCS facility should inclyde ‘a design for erosion mitigation. The maximum
vite of erovion observed anywhere is that which orcurs in Badlands-type fopography, up to 1 meter'of erosion
por year (100,000 om over 1000 years; Saunders and Young, 1983, “Rates of surface processes on slopes,
slope retrent and denudation,” Earth Surface Procosses and Landforms, v. 8, pp. 473-501), Rates or
denudation in semi-arid regions are 10 (o 100 cm over 1000 years (0.0110 0,1 em per year) and rateg of
denudation in arid regions range from as little ag | em per 1000 yoors to a maximum amount that s not
known, Given this highly variable ritc of erosion, the design of the WCS (acility should {nclude erosion
control. » : ) : :

4. Rates of erosion for different climates aré listed below and are from the Saundets and Young."l_f)ss, article
that is referenced in ftom 3 above:

Climate Relicl = Range of Erosion Rates
Glucial ’ Normal (ice sheets) 5-120 cm/ 1000 yoars -
g : - Valley Glaciers 100 = 500 vm / 1000 years
Polar . ey o “ 1~ 100 em /1000 yeurs
Tomperate marftime Normal v } =10 cm / 1000 ycary
Temperate continental Nortnal 1 - 10 em / 1000 years .
Steep - 10— 20+ / 1000 yeary
Meditorranean ) Normal o 1= 7em /1000 years
Semi-arid ' _ ... 10100 5m /1000 years
Arid ‘ o ' 1= 7 om /1000 years
Subtropical 17— 1007 cm/1000 yecars
Savarma 10 =80 cm/ 1000 years
Rainforest - ‘ Normal © 1-10 cm / 1000 years
Steep 10— 100 em / 1000 years
Any Climate Badlands 100 - 100,000 ¢/ 1000 yrs

Plense lof me know if you have any questions abouil this letter, or need clarifications of any siatements
herein,”!

The rate of erosion oited by Profcssor Canr in felation to the general climate of the WCS site (0.01 10 0,] sentimeters
per ycar) is consistent with other ranges that have been used in evaluatin g shallow land disposal sites as discussed
below,” For examplc, the draft EIS supporting 10 CFR 61 cited previous NRC and DOB analyses of waste disposal
sites that considered erosion rates equivalent to 0,0 15 1o 0.1 centimeters per year, The deaft EIS shose 1o consider
the highest rate of erosion which they noted was “associated with typical farming activities” in érder to calctlate the
upper bound impact of erosion.” The WCS license application iself includes an analysis of water erosion using the
Universal Soil Loss Equation and today’s climate parameters to estimate en crosion rate of 0.0023 cm per year and
“empirical methods” based on the Natural Resource Conservation Service maps for agrarian applications.to estimate
an upper bound wind erosion ratc of 0.074 (o 0,098 cm per year.™ In addition the WCS application notes that “[t]he
hazard of soil blowing is noted as moderate,” but retains the conclusion of Professor Lehman that the site will
-slowly accrie material rather than erode.” Finally, the crosion rate considered in our screening analysis from
November 2004-was 0.05 1o 0.1 cm per year.™ These values are summarized in the following table.

"' Carr 2005 -

" The recommendations from Professor Carr cite the resuls of [ Saunders and Young 1983 p. 493-497] which
considers primarily data from the U.5. west for jts analysis of erosion in semi-arid climacs.

7 10 CFR 61 DEIS 1981 p. 5-86 and 10 CFR 6] DEIS 19815 M-16 10 M-18

WS 2004 in Appéndix 3.0-3.18

7 WCS 2004 in Appendix 2.6.1 p. 4-30 to 4-31

" Makhijani and Smith 2004 p. 23-25
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Source Description of Site Congidercd Jgenf?::ti:; ;{::;ea,r) ]
Draft EJS for 10 CFR 611 cgﬁe;eor:;lag:slysis of a shallow land 0.015 10 0.1
| TEER November 2004 Analysis” - "r‘i:si:‘;”:;:;’yi:iz““m’”me“‘*' 0.050 t0 0.1
WS License Application’® uwpgcsr :izggga?;:;i\:igoposed Site of the 0.076 to 0.1
Comments of Dr. James Carr'® ;«;rﬁ;??();a:e in semi-arid climates, 0.01010 0.

() [10 CFR 6] DEIS 1987Tb p. M-16 to M-18]
(b) [Makhijani and Smith 2004 p. 24-25]

(c) [WCS 2004 in Attachment 3.0-3.18]

(d) citing [Saunders and Young 1983 p. 493-497]

The thickness of the cover used ir the Compacl Waste Facility performance asscssment is 12.3 mieters. and therefore
any erosion rate greater than 0.0123 centimeters per year will lead to the waste becoming uncavered within the first
100,000 years.”! An cxamination of the ranges for erosion rates cited in the above table reveals that only the lowest
rate cited by Professor Carr lics below this value, and that therefore it is likely that the waste will becorre uncavered
at the WS site at some point within the next 100,000 ycars. To examine the impact that erpsion will have on the
performance of the site we reproduced the ResRad calculations used in the WCS performance assessment of the
CWF, but included the full inventory of depleted uranium from the proposed NEF facility and & non-zero rate of
erosion. We used the same methodology to determine the average waste concentration in the disposal cell as was
applied in the WCS application, and averaged the total depleted uranium activity over the total volume of the cal]
including the concrete canisters and fill material, Thc only conceprual difference between our model runs and those
of WCS s that we considered a 100 percent outdoor occupancy and restricied the pathway analysis to only the
external, inhalation, and radon pathways to enable a considcration of exposures 1o intruders such as ranchers who
may not build a house or grow food on the site. Occupancy and the conduct of agricultural activities on the sitc
would decrease the importance of the external and inhalation pathways somewhat due to shielding in the home. but
would significantly increasc the doses from radon and from consumption of contaminated food as the cover was
eroded and direct uptake through the roots became possible,

In our ResRad analysis, we considered two disposal options for the waste, one grouted al a density of Bl grams U
per cubic centimeter and one un-grouted at a density of. grams U per cubic centimeter. The details of the site
parameters that differ from the CWF assessment in the WCS license applicatian are given in the following table."

Grouted Waste Un-prouted Waste
Depth of Contaminated Zone ]13.] meters 13.1 melerg
Arca of Contaminated Zone square Imeters square meters
Length Parallel to Aquifer meters meters
Effcctive Activity of U-238 nCi/gm nCi/gm
Effective Activity of U-235 nCi/gm nCi/gm
Effective Activity of U-234 nCi/, nCi/gm

For the erosion rates we considered the upper and lower bounds cited by Professor Carr as well as their geometric
and arithmectic means. Al these rates it would take the following amount of time to first uncover the waste
123,000 years (0.0] centimeters per year)
38,438 ycars (0.032 centimeters per year — geometric mean)

7T WCS 2004 p. 8.0-6-32
T Fora description of the other non-default ResRad parameters used in our assessment scc [WCS 2004 p. 8,0-6-28
and 8.0-6-32].
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22364 years (0,055 centimeters per year — arithmetic mcun)

12,300 years (0.1 centimeters per year). ' ‘ :
The peak doses from the external and inhalation pathways will ocour at a slightly later timc due to the continued
bufldup of radium-226 in the DU es the waste continues to erode. The fallowing table summarizes the results of our
ResRad runs for these input parameters, ; '

Grouted Waste ~ Un-grouted Waste

Erosion Rate Peak Extc}mal» | Peak Inhalation Peak External Peak Inhalation Year of
(cm per year) Dose Dose .D.osc Dose Pegk Dose

(rem per year) (rem per year) (rem per year) (rem per year) = |- B

0.01 73] x 1072 0 8.97 x 107" 0 100,000
0.032 1212 3,12 148 4 -~ 3.5 - 78,286
0.055 73.7 2.61 0.2 3.13 45,540

0.1 44.1 2.17 53.9 261 25,060

As is clear, all of the doses (extemal plus inhalation) for the higher er

osion rates are above the 25 mrem per year

dosc limit by morc than three orders of magnitude. The peak dose at the Jowest erosjon rate would be cven higher,
but it would not occur urtil somctime after 123,000 years which is beyond the timescale the ResRad is capable of
considering. Significantly, if we consider just the two mean erosion rates and sum the doses from the external and
inhalation pathways, than we find that it would take just 1.44 to 2.87 bours on the site to violate the 25 mrem per
year dose lymit, . : o SR

These doses are generally consistent with the external dosc caloulation from the 1992 Sandia study for the intruder
scenario under the 10 CFR 61 methadology. At 10,000 years, Kozak ef al. found 1hat the external dose worild be
13.5 rem per year with Ra<226 contribuling more than three-fourths of that dose. At scoular equilibriun (about 2
million ycars afier placement) the external dose would risc to 407 rem per year with radium-226 accouriling for
morc than 99 percent of the dose. These values are nearly 550 to more than 16,200 times greater than the 25 mrem
limit. .Given thart the Sandia analysis considered a different volume of waste snd used a different type of dose
oalculation and different assumptions regarding such things as the dilution of the uranium in the disposal site, and
that the results are calculated at different times with difforent amounts-of radium-226 ingrowth, these sets of results
are in satisfactory agresment,”

In addition to the external and inhalation doses discussed above, we note that at wl levels of erosion, including the
lower limit, the radon emanations at the time of peak dose arc more than an order of magnitude higher than the EPA
limit for any source at DOE facilities of 20 picocuries per square meter per second. For the geometric mean erosion
rate of 0.032 centimeners per ycar, the radon emanations are more than two orders of magnitade Targer than the EPA
guideline at the time of peak external dose.”® While this EPA regilation would not directly apply to a commercial
disposal facility disposing of deplcted uranium produced at the proposed NEF facility, the fact that the radon
emanations would likely exceed this limit by one or two orders of magnitude needs to be considered inrelaton to
the acceptability of such & strategy. This conclusion would be strengthened if the intruder scenario is considered 1o
include a residence onsite, In such a case (75 percent indoors onsite and 25 outdoors onsite) the radorn doses could

exceed even (he external pathway and amount to annual peak doses in excess of 100 rems even in the lowest erosion
rate scenario. ‘ ' ‘ '

Thus, once the likelihood of erosion is included in the WCS performance assessment, it becomes very unlikely that
it would be able to meet the performance objectives of 10 CFR 6] in relation to the peak dose from the digposal of
deplcted uranium, The overall conglusions from our November 2004 report continue to stand in' relation 0 the WS
site which has become the apparent, preferred option of LES since January 2005. Given these rasufts, the final E)S is

seriously dcficient for not considering the Jikcly performance of the WCS site and for actually excluding it as an
option to consider.

" Kozak et al. 1992 p. 13-14
" 40 CFR 61 2004 p. 143
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Section 1.5 — Other Weaknesses of the WCS Performance Azsessment

While the reatment of erosion is likely 10 be one of the most important weaknesses of the WCS licengse application
as far as the quantitative assessment of site performance is concemed, there are 2 number of other weakness to the
WCS application that should be addressed. The first such set of weaknesses relate 1o their treatment of water
infiltration. In their calculations of the infiltration of water through the enginecred cover system they use a value of
107 centimeters per second far the conductivity of the compacted clay performance layer, while their sensitivity
analysis considers a higher value of 10" centimeters per second. These values are used despite the fact that the
design criteria in the license application states only that “[t}hc performance cover shall have a minimum effective
saturated hydraulic conductivity of 1 x 107 cm/sec.”™ The sonsideration of higher conductivities should be
included in the performance assessment.

In addition, WCS did not perform a proper uncertainty analysis for infiltration and leaching in that WCS did not
consider the impact of changing multiple parameters simultaneously on the rate of water maving through the cover
system. They changed the assumncd level of precipitation and the assumed conductivity of the performarce layer
independently, but not together. Had they done so (1.e. used a precipitation of 28 inches per year and a conductivity
of 10 centimeters per second), they would have found a long-term infiltration ratc that was ncarly 11 times higher
than their bascline value (0.305 centimeters per year versus 0.0285 centimeters per year) and more than four times
higher than their upper-bound (0.305 centimeters per year versus 0.0719 centimeters per year)."? A moare realistic
upper bound for the infiltration rate should be used in the ResRad uncertainty analysis. Given the current design
criteria, this upper bound should be derived from the consideration of & 107 centimeter per second conductivity and
a doubling of the annual bascline rainfall to 28 inches per year.

Finally, other jsgucs affecting the long-term performance of the cover in relation to the impacl of erosion should be
considered. These would include the overall loss of cover thickness with time, the potential for puddleing and
pooling in erosjonal low-spots, and the potential for intrusion of vegetation roots as the top layers of the cover are
eroded away, In particular. the WCS application motes that “there is a substantial likelihoad that shrubs, especially
mesquite (Prosopis spp.), will invade and ultimately dominate the cover afier management is suspended.™ The
average thickness of the undisturbed cover over the CWF facility used in determining the rate of water infiltration is
8.84 meters while the cover thickness used in the ResRad calculation was 12.3 meters, Compared to these
thicknesses we note that the maximum root depth of shrubs can range from an average of two 10 three meters to a 90
percent limit of as much as seven meters.®” As the caver erodes there will likely be a long time during which roots
could penemrate the performance cover layer and affect its hydraulic properties.

The second area of weakness in-the WCS application relates to their treatment of the ransport of radionuclides
through the environment. The partition coefficients (Kg) used in the performance assessment for uranium were
simply cqual to the gcometric mean values reported in the ResRad data collection manual and no site specific

information was uscd beyond general soil type,'* WCS also claimed that, due 10 the presence of prout, “‘[w]hencver
pH-dependent K., values were available, the values for high pH werc used.”™ Their uncertainty analysis considercd

a range of K4 values that were log-uniformly distributed from 10 times above 10 10 times below their baseline."

These bascline K, values are also cited in the 1999 Environmental Protection Agency report entitled Undersianding
Variation in Partition Coefficient, K, Values. This EPA report shows that, even within a given class of 50il, the K,
values can vary widely and be outside the gencric range used by WCS. Specifically, the rangos cited for sandy and
clay soils are

"' WCS 2004 p, 3-29, 8.0-6-23, 8.0-6-25, and 8.0-7-4

" IWCS 2004 p, 8.0-7-4 10 8.0-7-5]. The results for the alternative water infiltration rates were derived from runs of
the Hydraulic Evaluation of Landfil! Performance (HELP) model conducted by George Rice. [personal
communication]

¥ WCS 2004 p. 3,0-1-40

" WCS 2004 p. 8.0-6-24 and 3.0-6-32 and Schenk and lackson 2002 p. 484

" WCS 2004 p, 8,0-6-28 and Yu et al. 1993 p. 110-11]

% W(CS 2004 p, 8.0-6-26

" WCS 2004 p. 8.0-7-7
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Observed Range Range Used by WCS
Sand  0.03 t0 2,200 3.5to 350
Clay 46 10.395,100 160 to 16,000

The observed range from measurement data is nearly four to five orders of magnitude whilc the WCS range is just
™wo orders of magnitude.”® In addition, the BPA guidance document also includes a lookup table for uranium Ky's
as a function of pH. The table shows that uranium Kq's are highest at neatral pH and decrease at both high and low
pH. Thus the high pH conditions at the WCS site would also argue for considering a range with lower Ky's than was
donc by WCS." These considerations echo the conclusions of the 1992 Sandja analysis which noted that

Uradium solubilities can vary widely, cven under: fairly well establishod ground-veater chemical conditions.

Ay an eXample, » recent performance assesstont-wag performed of an arid site for which substantial sile-

specific ground-waler characterization was available: in this performance assessment the uranium solubility
“ranged over five orders of mognitnde,™ L

The issue of radionuclide transport wauld bocome more.important with an improved treatment of the rate of water
infiltration as discussed above. Sufficient field measuremerits for the partition coefficient should be made at the sitc
to cnsure that the transport properties are reasonably understood before any performance rssessment is accepted..

The third kaness of the license applicmioﬁ is that despite the fact thar WGS acknowledpes that

The arca was heavily cxploited for oil and gas reserves over the last 30 years, Two producing oil wells are
located approximately 1.5 miles north of the proposed disposal sitc on WCS property. One non-praducing
wellis located about onc-half mile southwest of the proposcd Site,*! o

Despite this history, the authors of the WCS license applicatibn g0 on to conclude that

Subsurface pelroletm product exploration; development, and produciion have betn conducted i the arcn for
aver 71 years. Most of the oil wells in the vicinity of the Site have been bandoned or are in the process of
sceondary or tertinry recovery. The abisence of oil wells on or near the proposed disposal Sile supports the

* absence of favorahic conditions for il production. A siglc, non-operational oil well exists scvera) hundred
yards sonthwest of the proposed disposal site and is the nearest well to the Site that has produced oil. The -

* - status of this well, combined with the cxploration axd production hislory in the immediate arch, nalce any
future sccondsry recovéry or pther well activity unlikely, Several oil wells thal did not produce were drilled
within several miles of the proposed disposal site. These “dry wells” provide cvidence that significant of| and
a8 reserves aro unlikely in te arca,’

Given the long history and large amount of resource exploration that has occurred in the area ag vell as the fact that
prescntly producing wells are locatzd within 1.5 miles of the site, it would be proper 1o consider the area around the
proposed WCS facility 10 be a resource arca and 10 thereforc evaluate the impact of potenkial future oil and pas
exploration. This canclusion is supporied by the very long timescales over which the depleted uranium will remain.
dangerous if disposed of at the WCS site and the facf that abandoned areas could begin active production agein as
furure prices for ofl and gas rise and future technologies improve the ability to recover these resources.

The fourth weakness of the license application relates to the competence of WCS with respect 1o knowlcdge of even
the most basic radiological and radiochermical propertics of uranium, As noted in Section 1.3, the expected

inventory for the Compact Waste Facility includes very smal] quantities of uranium, The Federal Wasie Facility, on
the other hand, is claimed 1o polentially dispose of large quantities of uranium bearing wastes, The inventory cited -
in the WCS license application for the FWF includes a total inventory of ' : '

" EPA 1999 p. 1.18 and WCS 2004 p, 8.0-7.7
MEPA 1999 p. J.22

* Kozak ct al, 1992 p. 49

" WCS 2004 p. 2-9A

" WCS 2004 p. 2-54 to 2-55
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[ Isotope Total Activity Percent of Total Implied Mass Percent of Total —]
sotop (Curies) Uranium Activity (Metric Tans) Mass
U-238 21,700 28.5% 65,758 82.3%
U-235 31,200 40.9% 14,182 17.7%
U-234 23.300 30,6% 3.76 0.0047%
Total 76,200 79,943

The FWF inventory cited by WCS in its performance assessmont also includes 112
curics of radium-226."

curics of thorium-230 and 387

On examination, the isotopic ratios of 1J-238, U-235 and U-234 in the above table are clearly incorrect and could not

have been produced by any cambination of enriched
contributes more than about S percent to the total s
these total radioactivity numbers are unmjsiakabl
The implied average enrichment of the uraninm i
235 percentage in natural uranium. Therefore, the mass o
iJowever, the numbers in the table do not shaw this to the be the case for
234 mass percentage is wrong by just above a facror of 25.%
license application indicates that WCS has no understanding
Morcover, a performance assessment based upon these erroncous invento

rcal-world facility.

These fundamental crrors are seen in more accentuated form in the fo!

two specific DOE facilitics as they are rcported in the WCS license application,”
Paducsh" Oak Ridgc™

U238 (Curies) 3.13E+03 5.34E+01

U-235 (Curies) 2.97E+03 2.74E+04

U-234 (Curies) 3.22E+03 6.99E--02

U-238 (Metric Tons) 9.478.36 161.85

U-235 (Metric Tons) 1,348.60 12,448.23

U-234 (Metric Tons) 0.52 0.11

Implied Enrichment 12.45% 98.72%

(1) sum of Paducah L.LLRW Debris, MLLRW Debris Commercial, and MLLRW TBD
(2) sum of Oak Ridge Site Wide Commercial and Site Wide TBD

» patural, or depleted uranium. First, uranium-235 never

pecific activity of uranium at any level of cnrichment. Thus,

y wrong. Second, the implied mass ratios are also clearly wrang,

n this waste is 17.7 percent, which is about 25 times the uranium-
fU-234 in the wastc would also have 1o be enriched,

the cited waste numbers. The claimed U-
To have included these grossly erroneous numbers in &
of uranium and its radiochernical propertics.

ry numbers physically cannot describe any

lowing table showing the waste expected from

It is difficult 1o overemphasize the significance of the errors in these inventory tables. These errors show a Jack of
basic familiarity with the properties of uranium, of the history of production of U.S. enriched uranium, or of what

might be reasonably expected in any realistic waste streams. For insiance
containg a vast amount of highly enriched uranium ("HEU™). The stated q

CE,

the stgted Oak Ridge waste stroam
vantity is more than 12 times the entire

amount of HEU cver producced in the United States! ™ Further, the mass percentage of U-234 in typical MEU is
about | percent, This means that there should be about 120 to 130 metric tons of U-234 in a total mass of HEU
amounting to about 12,500 metric tons. However, the U-234 amount cjled is more than 1,000 times less than what

WCS 2004 8.0-2-24 10 8.0-2-25

* This factor was incorrectly reportcd as 250
Resource Service and Public Citizen for Admiss
filed with (he Atomic Safe
* [WCS 2004 p. 8.0-2-16
streams were checked against the cited source document

in the Motjon on Behalf of Intervenors Nuclear Information and
ion of Late-Filed Contentions Concerping LES Disposal Strategy
ty and Licensing Board on May 16, 2005. (Docket No. 70-3103, ASLBP No, 04-826-01-ML)
to B.0-2-217. Represen(ative numbers from the WCS application for the Oak Ridpe waste

[U.S. Department of Energy, The Current and Planned

Low-Leve! Waste Disposal Capacity Report, Revision 1, Seplember 18, ,1998],
™ The total HEU produced in the United States was 994 metric tons. (sce chapter two of Closing the Circle on the
Splitting of the Atom online at bup.//legacystary. apps.em.doe xa v/texticlpse/closed him)
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would be expected. Third, the total anount of narural uranium needed 10 produce the zmount of HEU listed as Oak
Ridge waste would be greater than the total amount thal has ever been mined, :

The Paducah waste streams reported in the WCS ‘Application also have ratios that arc impossible. The 12.45 percént
enrichment implied in the Paducah waste should have a much higher weight pejcent of U234 than the indicated
0.00% percent, which is characteristic of natural uranivm, Moreover., the Paducah plant did not produce urardum that
was enriched to such a high percentages ofU-235."" Jtis a facility designed and operated to produce LEU, These
statements in‘the WCS Application cast greal doubt upon WCS as a prospective manager of large quantitiés of DU
waste. Itis clear that WCS lacks scientific capabilities in these most elementary matters relating to uranium, This
situation indicates that WCS is completely unqualified to.address issues relating to the impact of DU or jis disposal.
‘Given its complete Jack ‘of qualifications in the most elementary matters (literally and figuratively), WCS could not
even reliably ensure that the uranium waste that could be shipped t0.it met the waste: acceptance criteria and did not
contin non-permited materiali. 'WCS should therefore be disqualified from consideration as a company that is *
qualified 10 accept or manage or dispose of DU from the proposed NEF. .. S : e

The direct use of DOE waste ndmlﬂ)er_s'vwil'hout cven the most, r‘,ilrdimehmqll‘ reasonableness checks as was dong by
WCS is made worsc by the long history of problems that have been identified with other DOE waste data. For
examplc, in 1997-1EER issiied a report pointing out that ' : ¥ R

Volumes of wastes Iisted ay buried TRU wastes in the DOE's Integrated Data Base Reports vary inexplicnhl}
ftom year lo year. Moreaver, these data arc inconsistent with data reported in nther documents. For instanice
al Los Alamos. there are two quite diferent estimates of the amount of plotonium in the waste « one of 610
kilograms published by the DOE heedquarters and the other 1375 published by the site. The enormovs
“difference of 764 kilograms rorpl1;(-onil1m] is unexplained as, far asiwe are aware M - e

In a letter from the DOE's Assistant Sem-maw for Environmental Management to IEER regarding this report,
Carolyn 1.. Huntoon noted that ; i . :

Your 1997 report indizated that DOE's “Officisl date on the vaolume, mass, and radioactivily ol uried

transtranic wasie and transuranic soil are inconsisient and contradictory. There does nol appcar (0 be any

scientific basis on which dala are entered and changed from onc year 10 the néxt, and one document 1o the

next.” The DOE agreed with this crificism and, in rasponse, commilted 10 “undertake @ review and update of 3
its information on its inventory of buried TYU wasies as well as the staws of remedial decisiony proposed or !
made to daie,” The DOE further committed 1o update the inform ation using consistent and documented ‘
assumptions.” . ‘ ~ i

In-addition {0 these concerns over TRU waste, IEER has idemified similar ‘iS;ucs with the DOE’s high-level waste
inventory numbers as well. The data on the high-level waste inventaries reported in the DOE's Integrated Data Base
Reporis from three past ycars is shown below, ' ‘ SR

Facility _FY 1994 FY 1996" FY 1999%

» ‘ (millions of curies) .| (millions of curies) | (millions of curies)
West Valley 1 247 . | 736 0 7 233
| INEEL . M6 434 300.1
Hanford L 3479 320 NS 3835
Savannah River Site '533.7 4980 L7272
Total . : L9579 9021 . 24340 . .

() [DOE 1995 p. 66] -
(b) [DOE 1997 p. 2-23]
{c) [DOE 2001 p. 4-23)

The FY94 and FY96 data are reasormb_ly consistent with each other afler Laking into account a decay oorrectian tha
assumes most of the activity remaining in the tanks is due to strontivm-90 and cesium-137. The FY99 data far the

*7 The Paducah plant was originally built 10 enrich uranium to no more than 2'pereent U-235, In 1995, certain pans
of the Paducah plant were modified 10 allow enrichment 10 2,75 percent. [NAS/NRC 1996 p. ] 7]

*! Fioravanti and Makhijani 1997 p, 9

** [Huntoon 2000] emphasis addcd
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three DOE facilities, however, is clearly not correct. While the value for Hanford is anly abour 24 percent too high
based on the previous numbers, the velue for the Savannah River Site is 3.7 times too high and the value for INEEL
is mare than 6.6 time 100 high. The SRS and INEEL numbers are litcrally incredible, and more than the {otal _
inventory of longer-lived radionuclides ever discharged to the tanks even without taking into account a decay
correction. .

Finally, the 2004 General Accounting Office has also noted that DOE waste dala are unreliable in a report that the
NRC is aware of because it is cited in both ils draft and final EIS. In its report the GAO chose not 1o rely on the
information from DOE’s Manifest Information Management System (MIMS) “because of shortcomings in its
uscfulness and reliability '™ The GAO went on 1o notc that

DOE lakes no responsibility for verifying the accuracy of the data supplied by the disposal facility aperators.
Furthermore. while DOE (akes some stcps to ensure that it accurately uploads opcrator-supplied data into
MIMS. i does not perfarm other systematic gquality checks on the daty on the data, such ss '‘reasonablencss”
checks, cross tabulations, or exceplions reports. As a result, we determined that the lack of consistent and
comprehensive intemnal conlrols, such as controls over information processing, underminc our confidence in
thr data output in MIMS for several types of information, including sources of wasic coming from statcs,
compacts, and generators.’"

As a specific cxample of shortcomings in the DOE’s data, the GAO noted that the volumes of low-level waste
disposed of at Envirocare between 1999 and 2003 were reported at 10.4 million cubic feet by the site operator and
15.7 million cubic feet by MIMS. This difference of 5.3 million cubic feet of waste is more than 50 percent of the
total volume disposed of according to the site operator.”™ The causes of the discrepancy were not investigated by
the GAO, bul it in view of the lack of checks even for reasonableness of the data, the earlier statement of the DOE
made to IEER, cited above, regarding the lack of scientific basis for certain DOE waste data is worth keeping in
mind in this current context. .

The Department of Energy has thus demonsirated that its buried TRU, high-level wastc, and low-leve) waste
disposal numbers arc not to be trusted at face value. Thercfore, it is highly improper for WCS to have accepted the
DOE’s Jow-lcvel waste estimates without comment. This is particularly so when the low-leve] waste estimates from
the DOE are 50 obviously incarrect with respect 10 uranium as discussed above. :

To manage and safely dispasc of nuclear waste at a facility such as that proposed by WCS, the opcrator must
obviausly understand the nature and quantity of the various radionuclides that it plans to dispose of. Such data arc
necessary 10 cvaluate the critical model factors, such as:

8, the characreristics of the radionuclides, including the expected specific and total activity of the various
constituents of the waste,

b. the perind of containment for which the disposal system must comply with release limits,

¢, the ingrowth and decay of radionuclides occurring during containment and potential release cvents,

d. the behavior of componenis of the nuclear waste within the repository and, in event of release, within the -
surrounding soil and rocks. such as solubility and retardation characteristics of waste that reaches

groundwater,

These factors cannot be praperly calculated and understood, if one begins from erroneous inverntory data, as WCS
has evidently done.

The performance assessments presented by WCS, which are designed to establish that WCS can safely manage and
dispose of nuclear waste at the Andrews County site, are predicated upon inventory dama conceming the nature of the
radivactive waste 1o be disposed of, as a fundamental underlying assumption, Since the WCS application is grossly
in error as to the facility’s waste inventory, the WCS performance assessments must be considered invalid. While
Texas is an Agreement State, and it is thc Texas Commission on Environmental Quality that will initially review the
WCS application, the NRC retains an oversight role for all licensed activities regarding the handling of radioactivity.
in fact, in Jate A pril 2005, the NRC aiready placed the Texas Department of Statc Health on “hcightened oversight,”

""" NEF DEIS 2004 p, 4-52, 4-58. and 4-78, NEF FEIS 2005 p. 4-57. 4-63, and 4-85, and GA O 2004 p. 14
" GAO 2004 p. 1510 16 '
2 GAO 2004 p. 15
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which is just orie step above probation,'” If the State of Texas were to eventually grant  license to WCS, the NRC

has the authority under its agreement with the State and Scotion 274 of the Atomic Energy Act 1o step in and
determing thal WCS is not competent to receive or dispose of uranium bearing wastes and 10 prevent them from
accepting such wastes."™ Specifically, the Texas Agrcement with the NRC includes the condition that

The Commission, upon its own initialive after reasonable notice and opportunity for hicaring to the State, or
upon request of the Governor-of the State, may terminute or suspend this Agreement and reassert the
licensing and regulatory authority vasied in it under the Act if the Commission finds that such termination or
suspension is required to protost the public health and safety.'™ ; ‘

Given the use of such grossly wrong and unphysical data for urarium-bearing wastes in their license application
combined with our demonstrations that erasion at the site is likely to uncover the waste and lead to very high doses
for future intruders, the Commission should exercise its duty “to protect the public health and'safety” and inform the
State of Texas that WCS should be disqualificd from consideration as a company thaf is suited to manage or disposal
of uranium bearing wastes, including the depleted aranium from the proposed NEF. The failure of the final EIS to
address this issue is a serious deficicncy, . ' C L

Section 1.6 - The Likely Need for Geologic Disposal of Depleted Uranivm

The previous scotions have shown that WCS should be disqualified from accepting or disposing of uranium bearing
wastes and that the Enviropare site is unlikely to be able 1o accept the very large amounts of depleted uranium that
would be produced by the proposed NEF facility. In addition, we have shown that a1 the WGS site the crosion of the
coyer would }kely load to the waste becaming uncovered over time with very large intruder doscs as & result.” While
low-level waste is typically regulated for a limited time and not o the time of peak dose, the very long half-lives of
the uranium isotopes male it a special concern. Both the draft and final EIS in the current case include a dose
estimate for disposal in a mine that was calculated “{iln the year of maximunm exposure™ as we have done for the
case of shallow land disposal.'®® The issucs raised by the very long half-Jivcs of the uranium isotopes in relation to
the analysis of shallow land disposa) were summarized by the authors of the Sandia analysis as follows:

The acceptability of near-surface disposal for farge quantities of deploted uranium depends upon the .
regulatory time frame applicd-to the analysis, ‘Risks associaled with the disposal grow for about 2 million
years. Truncation of the analysis prior to that time will not caprure the polential peak doscs, but extrapolation
. of current conditioms ko 2 million years is of dubious merit for # ncar-surface facility. The potential exists for
~morc adverse conditions than present to oxist il the site over that Tong, time framo. s

These cansiderations further strengthen the conclusion that depleted uraniom will likely require disposa) in & mincd
repository. The radiological similarity between depleted uranium and TRU waste of the likely need for the disposa)
of depleted vranium in & mined repository of some kind has been recogrized by the International Atomic Energy
Agency, the OECD’s Nuclear Energy Agency, the National Research Council of the U,S. National Academy of
Sciences, and the staff of the Nuclear Regulatory Commission (in the Claiborne Enrichment Center case),'"”

" The rémaining question is what type of mined repository would be acceplable, As pointed ont in ovr November
2004 report, the similarity of DU 10 TRU waste has been noted by the National Research Cauncil, both in repgard o
their radiological characteristics as well in repard to the likely difficultics that will be associated with their disposal:

If disposal [of depleted uranium oxide] ia nccessary, it is not likely to be simple. The alpha activity of DU is
200 to 300 nanocuries por gram, Geological disposal is roquired for transuranic waste with alpha acijvity
nbove 100 panocuries per gram. 1 uranium werc g transuranic elemenl, il would require disposal in the Waste
< Isoation PTlot Plant (WIPP) bascd on its radioactivity. The chemical toxicity of this very large amount of
material would certainly become a problem as well. One opition suggested by the U_S. Nuclear Regulatory
. Commiasion (USNRC) is disposal in 8 mincd cavity or former uranium mine. Challenges for this option

" Dallas Moring News 2005
"% NRC 2002 p. 1-149 and Texas Agreement 1963 p, S
1% Texas Agreement 1963 p, 5

- "™ NEF DEIS 2004 p. 4-59 and NEF FEIS 2005 p, 4-63
" K ozak et al. 1992 p. 49 .
"™ CEC FEIS 1994 p. A9, IAEA/NEA 2001 p, 23, NAS/NRC 2003 p. 64, IAEA 2003 p. 29
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would include understanding the fundamental differences between uranium are (see Sidebar 6.1) and the bulk
uranivm oxide powder.'™

In addition, Dr. John Bredchoeft, one of the most eminent hydrogcologists in the United States and a member of the
National Academy of Engineering''"”, concluded that :

The Lype of sitc required for disposal of depleled uranium (rom NIF is roughly comparable to the WIPP site in terms of
the level of isolation required. All (hret isotopey camtained in depleted uranivm have very long helflives, with the
half-life of the principal onc, U-238 extending to the billions of ycars. The specific activity of depleted uranium

exceeds 300 nanocuries per gram of alpha-emitling radionuclides, and radium 226 and thorium 230 would build up

over time to exceed 100 nanocurics per gram. The transuranic waste disposed ol al WIPP has 8 concentration of a(

Jeast 100 nanocurics per gram of alpha-emitters. The WIPP project involves deep disposal in a sealed minc in bedded
salt more than 2000 feet below the surface. The plan for WIPP was examined in a detailed performance asseysment,
which was reiterated several times. 1l roquired well over 20 years of analysis by a large Leam of scientists and

engineers 1o achieve a level of understanding such that & consengus war reached that the WIPP facility is safc and could
receive waste.

Only after 1 gperific site and design are proposed can onc agsess its safcty. It would be prudent Lo assumc thal, before a
site could be qualified (o receive depleted uranjum waste, a similar amount of time. cffort. cxpense, and scrutiny ta that
which went to qualify WIPP would be required.""'

Despite these considerations, the final EIS from the NRC staff includes the same fundamentally flawed generic mine
scenario that we discussed at length in our November 2004 report.''* The following tables show the dose estimates
for the mine scenario as presented by the NRC staff aver time,

Grarnite Site (Sieverts por yrar)

Scenario Pathway CEC FEIS NEF DEIS NEF FEIS

Well Drinking Water 1.59% 107 3x IO'Z 3% 107
Agriculture 2.30%10° 4x107 4x]0"

River Drinking Water 531 10"1; 9 x 10':2 9 x 10'::
Fish Ingestion 1.01 x 10° Z2x - 210

Sandstone/Basall Site (Sieverts per year) .

Scenanro Pathway -~ CECFEIS NEF DEIS NEF FEIS

Well Drinking, Water 1.28 x 10": 2 X 10": 2x 10"“"
Apriculture 1.80 x 10" Ix 10" Ix 0

River Drinking Water 1.62 x 107 3x107" 3x 107"
Fish Ingcstion 2.98 x 107" 5x 10" 5x 107"

(CEC FEIS 1994 p. A-14 to A-15, NEF DEIS 2004 p. 4-59, and NEF FEIS 2005 p. 4-64)

While the NRC staff did fix the estimated river drinking water dose from the NEF DE!S that we pointed out was
54,000 times less than the CEC FEIS estimate, thcy have yet to present the detailed technical bases for these
calculations and the result remain guite literally ineredibly low and scientifically unbelievable.'"” The final NEF -
EIS is seriously deficient in not presenting the detailed bases and assumptions used in these calculations and for
feiling to address the fact that they arc quite likely to underestimate the drinking water doses by mary orders of
magnitude,

" NAS/NRC 2003 p. 64 :

"Dy, Bredehoeft worked for the U, S. Grological Survey for 32 years before starting The HydraDynamics Group, a
consulting firm, in 1995. He was a member of the National Academy of Scicnces/National Research Council
Commirtee on the Department of Energy’s Wasic Isolation Pilot Plant (WIPP) as well as a member of the
NAS/NRC Panel responsible for reviewing groundwater issues at the Yucca Mountain nuclear repository. The
complete curriculum vita of Dr. Bredehoefi accompanies this report,

""""as quoted in [Makhijani and Smith 2004 p. 27-28]

"2 8ee [Makhijani and Smith 2004 p. 20-23 and 25-29)

""" Makhijani and Smith 2004 p. 21
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Finally, the final EIS for the proposed NEF facility also remains seriously deficient for including no discussion of
the chemionl toxicity of uranium heyond citing the current 10 milligram per week intake fimit for occupational
exposures and for not including a discussion of the emerging evidence regarding uranium’s health risks from
research that has been conducted primarily in the wake of the 1991 Gulf War as detailed in our November 2004
report.”'® These omissions are all the more stark given that a National Research Council committee as well ag
analysts at the Idaho National Enginccring Laboratory, the Lawrence Livermore National Laboratory, and the
Sandia National Laboratories have all noted that the cliemical toxicity of large quantities of depleted uranium should
be addressed in evaluating the impacts of disposal,' , ‘ :

""" [NEF FEIS 2005 p. C-1]. Scc [Makhijani and Smith 2004 p. 8-19] for a dewailed discussion of the emerging
picture of uranjum’s health risks. o

''* Kozak et al. 1992 p. 49, Henzler e1 al, 1994 p. 10 to 12, LLNL 1997 p. 6.13-1-6 and 6,13-1-16, and NAS/NRC
2003 p. 64 ' '
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6930 Carroll Avenue Suite 340 207 NOV 30 A 10: 54
Takoma Park, Maryland 20912 i
301-270-6477 x 16; fax 301-270-4291 CHIEF CLERKS OFFICE

www.nirs.org; nirsnet@nirs.org; dianed@nirs.org

Date: November 27, 2007 o]y

Comments to: Texas Commission on Environmental Quality (TCEQ) e
Office of the Chief Clerk, MC 105, TCEQ, P.O. Box 13087 By /4)’
Austin, TX 78711-3087; fax 512 239 3311; phone 512 239-3300 * A

Comments on:
PROPOSED RADIOACTIVE MATERIAL LICENSE # R05807

Nuclear Information and Resource Service (NIRS) opposes the licensing of Waste
Control Specialists LLC for commercial disposal of radioactive byproduct material. As
defined in the documentation, “Byproduct material is radioactive tailings or wastes
produced by or resulting from the extraction or concentration of uranium or thorium from
ore processed for its source material content.”

It is our understanding that this license is to dispose of radioactive waste including
extremely highly radioactive and long-lasting wastes from the Belgian Congo or K-65 ore
in addition to other radioactive tailings and wastes.

For technical and environmental justice reasons, we oppose the license. The technical
concerns include inadequate evaluation of transportation impacts; inadequate knowledge
and characterization of geological conditions, connections to the Ogallala Aquifer and
other underground water, the potential for irreversible water contamination; incomplete
characterization of the hazard, longevity and potential danger from the waste and
disparate impact of the waste facility on low income communities and communities of
color.

The importance of water quality will only increase at this time of growing scarcity.

We support the request for a contested case hearing being requested by interveners
~ including the Sierra Club and others. '

We submit attachment 1, IEER’s criticism of WCS’s performance assessment as part of
comments. (28 pp).

Diane D! Arrlgo
Nll?/é
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6935 Laurel Avenue, Suite 201
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Phone: (301) 270-5500
FAX: (301) 270-3029
e-mail. ieer@ieer.org
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July 5,2005
(Version for public release redacted August 10, 2005 (o
remove information considered confidential by LES )

Update to Costs and Risks of Management and Disposal of Depleted Uranium from the National
Enrichment Facility Proposed to be Built in Lea County New Mexico by LES by Arjun Makhijani, PhD.
and Brice Smith, Ph.D. based on information obtained since November 2004

Arjun Makhijani, PhD. and Brice Smith, PhD.
At the time our November 24, 2004 report was written, depleted uranium was considered a “source material” under
the Atomic Energy Act and its possible classification, if declared a waste, had not been formally addressed by the
Nuclear Regulatory Commission. The NRC staff and analysts at Sandia National Laboratory had argued previously
that the depleted uranium from an enrichment facility should be considered Class A low-level waste under 10 CFR
61.55(a)(6), since uranium isotopes were not included among the radionuclides listed for Class B or C wastes, but
the Commission had made no such ruling.' The analysis we presented in our November 2004 report demonstrated
that, with respect to its radiological properties, depleted uranium is most analogous to Transuranic (TRU) or Greater
than Class C waste, and that it would require similar care for disposal. In particular, we concluded that near surface
disposal even in an arid climate would very likely not be acceptable based upon the dose limits for future intruders
and that disposal in a mined repository similar to the Waste Isolation Pilot Plant (WIPP) would likely be necessary.
The financial assurances put forward by LES to ensure safe disposal should be based on this assumption for the
ultimate cost of disposal for the depleted uranium talls

This update is based on the latest available information and could be revised as new information becomes available.

Summary of Main Findings in this Update

- A license granted to LES based on the June 2005 Final Environmental Impact State prepared by the
NRC staff would have little scientific basis or legal merit. This is due to the fact that (1) the NRC staff
misconstrues the Commission’s January 18,2005, ruling regarding the classification of depleted
uranium as low-level waste, (2) the NRC staff abandons the long-standing position that additional
analysis is required before a disposal option for depleted uranium can be selected and arrives at a
preferred option (disposal at Envirocare) without conducting any analysis of the environmental impacts
or taking into account Envirocare’s latest license amendment, and (3) the apparent preferred disposal
option of LES (disposal at the proposed Waste Control Specialists facility) was eliminated from
consideration by the NRC staff and thus no analysis is presented for the environmental impacts of the
action that is being proposed by the applicant.

" See for example [Kozak et al. 1992 p. 1] and [NEF DEIS 2004 p. 2-27].

? See [Makhijani and Smith 2004 p. 4-8,19-29, and 35-51]. For simplicity in this report we will refer
interchangeably to TRU and GTCC waste. The important element of their classification with respect to this
discussion is the limit of 100 nanocuries per gram of long lived alpha emitting transuranic elements.
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- The disposal of bulk depleted uranium oxide at the Envirocare site is not a plausible strategy and
would likely be unacceptable due to the fact that (1) the State of Utah has banned the import of Class B
and C wastes to the State and Envirocare has announced that it will no longer seek authority to import
such waste, (2) Envirocare’s License Amendment 22 (adopted June 13, 2005) would likely prohibit the
acceptance of bulk DU at the site, and (3) the performance assessments prepared in support of the

~ original license application reveal that the disposal of bulk DU;0j at the Envirocare site could lead to
doses in excess of regulatory limits for both workers as well as future intruders.

- The disposal of bulk depleted uranium oxide at the proposed Waste Control Specialists (WCS) site is
not a plausible strategy and would likely be unacceptable due to the fact that (1) WCS does not yet
have a license to dispose of any type of radioactive waste, (2) the license application filed with the
Texas Commission on Environmental Quality in August 2004 does not consider the disposal of bulk
depleted uranium oxide and reveals the fact that WCS is unqualified to accept or dispose of any type of
‘uranium- beanng wastes due to WCS’s apparent lack of even the most basic knowledge of the

‘ radro]ogrcal properties of uranium, (3) the disposal of depleted uranium at the proposed WCS site
would likely lead to intruder doses well in excess of the regulatory limits due to uncovering of the
waste by erosion, and (4) the fact that both LES arid WCS disclaim any responsibility for the accuracy
“of the information presented in the January 14, 2005 memorandum of agreement whxch supposedly
supports their selection of this option. :

Section 1.1'~ The Need to Analyze DISpOS"Il Optlons

‘Inresponse to the issues raised by ourNovember 2004 Ieport and other supporting information in connection with
the intervention by Nuclear Information and Resource Service (NIRS) and Public Citizen in this case, the
Commission issued a Jaruary 18, 2005 decision addressing, in part the question of depleted uramum s classnﬁcatlon
as a waste: ‘In particular, the Commlssron ruled that

Depleled uranium clearly is not spent fuc] transuranic wasle, or 11e.(2) byproduct material. Nor does it meet
the hlgh level wasie definition, which 1ncludes specific kinds ofwastes such as irradiated fucl and the ]1qu1d
and solid wastes resullmg from ihe p]ocessmg ofuradlated fuel?

and that therefore

Although the Commission itself may not have explicitly declared previously, as a matter of law, thai depleted
uranium is a form of low-level 1ad10act1ve waste, it has long been understood wrthm the NRC to fall within
the Jow-level radioactive waste umbrella.*

Thus, the Commission’s decision on depleted uranium’s classification as low-level waste did not hinge upon the
hazards DU presented, but instead upon a legal argument about its relation to the other existing classes of waste (i.e.
high-level waste, transuranic waste, and 11e.(2) byproduct material). In this respect the Commission noted that even

In the event depleleduranium at some particular radionuclide concentration level and volume were 16 require
_ disposal by methods more stringent than near-surface disposal, it would still be low-level waste.’

The Commission went on to explicitly endorse our position that the legal classification of DU as low-level waste
doés not settle the questron as to the surtablhty ofpropOSed drsposal options. In partrcular the COmm]ssmn
concluded that

A more difficull questioni — and.one we need not answer loday -~ concerns whether the LES material, in the
volumes and concentration proposed, will meet the Part 61 requirements for near-surface disposal, The
Commission agrees with {he intervenors that a definitive conclusion on this and other disposal method
questions cannol be reached at this tinie, and may require furthér environmental or safety analysis. Our
decision should not be read to intimate any Commission view on this issue, which relates both to the

I NRC 2005 p. 25
*NRC 2005 p. 26
> NRC 2005 p. 25



plausibility of LES’s proposed private disposal options, and to financial assurance -- issues which remain
before the Board.®

The position taken by the Commission in its January 2005 ruling that the legal classification of depleted uranium as
low-level waste is not sufficient to demonstrate the suitability of disposal options is consistent with the position that
has been expressed by representatives of the NRC and the DOE going back as many as 14 years. This need for
additional case-by-case analysis is due in large part to the fact that uranium, while included in the proposed rule, was
explicitly removed from the final version of 10 CFR 61. In 1982, when the final rule and supporting Env1ronmental
Impact Statement were issued, it was determined that

Analysis of the data base for the Part 61 EIS indicates that the types of uranium-bearing wastes typically
disposed of by NRC licensees do not present a sufficient hazard to warrant limitation on the concentration of
this naturally occurring material.”

At that time, only the Department of Energy was in possession of a large quantity of depleted uranium hexafluoride
tails in the United States. Since uranium was removed from consideration based on this fact, the results of applying
the 10 CFR 61 performance assessment methodology to uranium were not presented by the NRC at that time.

In 1991, as part of its preparation for a review of the expected license application for the construction of a new
enrichment facility by LES, the NRC’s Executive Director for Operations explicitly took up the issues of waste
classification and disposal. At that time it was concluded that “the tails are considered source material” but that they
could legally “be disposed of as LLW waste under the requirements of 10 CFR Part 61 % However, it was
explicitly noted that

Review of the Environmental Impact Statement supporting 10 CFR Part 61 shows that although NRC
considered the disposal of uranium and UF; conversion facility source terms in the analysis supporting Part
61, NRC did not consider disposal of large quantities of depleted uranium from an enrichment facility in the
waste streams analyzed because there was no commercial source at that time. Therefore, analysis of the
disposal of depleted uranium tails from an enrichment facility at a Part 61 LLW disposal fac111ty should be
conducted similar lo the pathway analyses conducted in support of Part 61.”

The Director went on to conclude that, in support of a decision on disposal options, a “detailed pathway analysis of
depleted uranium should be conducted following the provisions of 10 CFR 61.58” which states that

The Commission may, upon request or on its own initiative, authorize other provisions for the classification
and characteristics of ‘waste, on a specific basis, if, after evaluation, of the specific characteristics of the
waste, disposal site, and method of dlsposal it finds reasonable assurance ofcomphance with the
performance objectives in Subpart C of this part [Performance Objectives).'

As part of the subsequent review of the initial LES license application to build the Claiborne Enrichment Center
(CEC) in Louisiana, the Division of Low-Level Waste Management and Decommissioning (LLWM) at Sandia
National Laboratories provided technical assistance to the NRC by preparing such a report on the suitability of
shallow-land disposal facilities for the disposal of depleted uranium. In the 1992 report Performance Assessment of
the Proposed Disposal of Depleted Uranium as Class A Low-Level Waste, the authors concluded that

According to the concentration limits and provisions of 10 CFR 61.55, the depleted uranium [from the
proposed enrichment facility] would be considered Class A waste. Thus, these wastes mighl be acceptable
for disposal in a Part 61 facility. Given the large inventory and form of the depleted uranium wastes, and the
fact that this type of waste was not included in the Environmental Impact statement (E1S) analyses supporting
10 CFR 61, further analysis is necessary to demonstrate whether the disposal of this material in a 10 CFR 6]
disposal facility will be acceptable in terms of public health and safety."”

®NRC 2005 p. 26

710 CFR 61 FEIS 1982 p. 5-38
¥ NRC 1991 p. 5

PNRC 1991 p. 4

PNRC 1991 p.5 -

" Kozak et al. 1992 p. 1
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This need for additional analysis was also the position taken by the NRC staff in their 1994 review of the
environmental impacts of the proposed Claiborne Enrichment Center. The NRC staff described the scope of their
analysis presented in the final Environmental Impact Statement as follows:

+ The tails disposal impact analysis approach includes seléction of representative disposal sites, development of

.- undisturbed performance, exposure scenarios, and selection of consequence éstimation models.... Exposure
-scenarios selected for evaluation of near-sur: face dlsposal mcluded drinking ofwel] walter and.consumption of ,
crops irrigated with water drawn from the well, "2

In addition to considerations surrounding the CEC facility outlined above, in June 2004 the Department of Energy
issued the final Environmental Impact Statements for the management of the approximately 740,000 metric tons of
depleted uranium currently stored at the gaseous diffusion plants at Oak Ridge, Tennessee; Paducah, Kentucky; and
Portsmouth, Ohio. In the two final EIS’s, the DOE listed disposal at the Envirocare site in Utah as the primary
option for the proposed disposition of the DUF, deconversion product and disposal at the Nevada Test Site as the
secondary optiori. However, in a footnote to this text the DOE explicitly made it clear that the

DOE plans to-decide the specific dlsposal location(s) for the depleted U304 conversion producl afler
additional appropriate NEPA review. Accordingly, DOE will continue 10 evaluate its dlsposal optlons and
will consider any further information or comments relevant to that decision. DOE will give a minimum 45-
day notice before making the spemf’c disposal decision and will provide any supplemental NEPA analysis 101
public lev1ew and comment

Thus it is incorrect to claim that the DOE has selected a dlsposal option as the NRC staff has c]almed in the present
case. i In fact, the DOE has instead reiterated the long-expressed position that disposal in a low-level waste facility
would be desired, but that additional analysis would need to be done before the suitability of any particular option
could be determined.

Finally, in the plesent case, the NRC staff mmal]y took a 31m11ar but somewhat more nuanced position. In its 2004
draft EIS for the proposed National Enrlchment Facility, the authors noted that

The environmental impacts at the shallow disposal sites considered for dlsposntlon of low-level radmactlve
wastes would have been assessed at the time of the initial license approvals of these facilities. Final disposal
of large quantities of depleted uranium at a licensed facility could require additional environmental impact
evaluahons dependmg on the locatlon of the dlsposa] facility and quantity ofdep]eted uranium to be
deposited.'®

While weaker than the previous positions which had concluded that additional analysis will eoessarily be required,
the NRC staff retained the conclusion that additional analysis could be necessary to ensure that the proposed options
for the bulk disposal of tens of thousands of metric tons of depleted uranium would meet all necessary performance
objectives and dose limits.

The consistent and repeated conclusion that the classification of depleted uranium as low-level waste is not
sufficiént to determine a plausible disposal strategy is strengthened by the fact that previous analyses have shown
that shallow land disposal of bulk DU;0y4 is very likely to lead to peak doses well in excess of the 25 millirem
(mrem) dose limit imposed by 10 CFR 61 Subpart C (Performance Objectives).'S

For example, the 1992 'malySJS conducted at Sandia National Laboratories as part of the C‘EC IICense process
concluded that

. Intruder radlologwa] doses from the dep]eled uranium wasle stre'lm are large at all times given the
assumptions used in the Draft Environmental Impact Statement for 10 CFR Part 61, The doses increase as
daughters are produced from the initial uranium waste until about 2 million years. Calculated doses would

'2 CEC FEIS 1994 p. A-7

" Paducah FEIS 2004 p. 2-11 and Portsmouth FEIS 2004 p. 2-12
" NEF DEIS 2004 p. 2-32 and NEF FEIS 2005 p. 2-33

'* NEF DEIS 2004 p. 4-58

'® 10 CFR 61 2005 p. 168



remain essentially constant for a very long time after 2 million years, until the radiological content begins to
decrease from decay of U-238 and U-235."

‘Using the scenarios, models, and parameters “adopted verbatim from the DEIS” for 10 CFR 61, the authors from
Sandia found that the “intruder-construction” scenario would lead to effective doses from all pathways of 18.7 rem
to 461 rem, between zero and two million years after placement of the waste. These doses are nearly 750 to more
than 18,400 times higher than the 25 millirem dose limit. The authors also found that the long-term doses from the
disposal of DU;0g in the “intruder- 3QI lcuhure scenario would also likely be several orders of magnitude higher
than the 25 mrem per year dose limit."®

Following this report, the NRC staff presented its own analysis of the shallow land disposal option in the final EIS
for the Claiborne Enrichment Center. :

Using infiltration rate and aquifer flow rate for the humid southeastern site, the doses presenied in Table A.3
[not shown] were estimated using the methods of this Environmental Impact Statement (E1S) for release from
a near-surface U;Og disposal facility. It should be noted that the estimated doses significantly above the
limits specified in 10 CFR Part 61, even though the reported results do not include the potential effects of
ingrowth of uranium daughters or of intruder construction scenarlos The analytic model and PRESTO
results are consistent, indicating similarity of the pathway models."?

In this NRC staff analysis, the estimated drinking water doses alone were more than 20 times the allowed dose limit
of 25 mrem per year. In light of this analysis the NRC staff concluded that because “projected doses exceed 10 CFR
Part 61 limits, a deep disposal site is most likely to be selected for ultimate disposition of depleted uranjum.”*

In the present case, our November 2004 report addressed the option of shallow land disposal in a more arid
environment than that considered in the CEC case. Performing a simple screening analysis using the ResRad dose
modeling program we found that, even in an environment with low water infiltration, the long-half lives of uraniumi
isotopes and the potential for erosion would combine to make it very unlikely that the 25 mrem dose limit would be
met. In fact, our screening analysis calculated peak annual doses on the order of hundreds of rems occurring
between about ten and twenty thousand years after placement of the waste. These results are consistent with the
peak doses found in the Sandia analysis cited above.”’ -

A final way to examine the likelihood of depleted uranium being able to meet the performance objectives of a
shallow land disposal facility is to compare its concentration to the limit included in the proposed 10 CFR 61 rule
This proposed limit was noted by the NRC in its January 18, 2005 ruling on the classification of DU as low-level
waste cited above.?? In the draft 10 CFR 61 rule, the depleted uranium limits for Class A, B, and C waste were all
50 nanocuries per cubic centimeter.” Between the proposed and final rules, however, the limit on the long-lived
alpha-emitting transuranic radionuclides was increased by a factor of ten from 10 nanocuries per gram to 100
nanocuries per gram. The final E1S noted that this change was due to

(1) the reduced likelihood of significant intruder exposures with incorporation of passive warning devices at the
disposal facility, and (2) the difficulty of contacting waste disposed of at greater depths. Another consideration is that
the average concentrations in waste would be expected to be less than the peak concentrations.. o

Even if we apply this same factor of ten to the uranium limit in the proposed rule, the value of interest for uranium-
bearing wastes would be 500 nanocuries per cubic centimeter.

In filings to the NRC dated March 29, 2005 and April 8, 2005 regarding the costs of deconverting and disposing of
the depleted uranium, LES discussed a number oprSSJble densities for the DU;Oj5 that they propose to generate.
These densities ran;,ed from - grams U per cubic centimeter of waste for grouted material to grams U per

7 Kozak etal. 1992 p. 48

18 Kozak et al. 1992 p. 7, 12-14, and 19-20
'Y CEC FEIS 1994 p. A-9

20 CEC FEIS 1994 p. A-9to A- 10

2! See [Makhijani and Smith 2004 p. 23-29]
ZZNRC 2005 p. 26

210 CFR 61 Proposed p. 38097

2410 CFR 61 FEIS 1982 p. 5-33
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cubic centimeter of waste for assuming the density of m’ltenal from j§ 1. At these densities, the depleted
uranium oxide from the deconversion of the tails from the proposed NEF would have an activity concentration of
nanocuries per cubic centimeter. This range is ﬁ to imes the Class C limit in the proposed 10
CFR 61 rule and [ to g percent higher even if we were to take into account the possible increase of the proposed
limit by a factor often

Despite the long history of the posmon that additional analySIS is reqmred before a plausible strategy for the dxspoml
of large quantities of depleted uranium can be selected, as well as the fact that the analyses that have been done thus
far have indicated that bulk DU is not likely to be suitable for shallow land disposal, the final EIS for the proposed
NEF facility has concluded that no additional analySJS is necessary if a licensed low-level waste disposal facility is
chosen. This conclusion is presented in two parts in the final EIS. First, the NRC staff now, clalms that |

In Memorandum and Order CL1-05-05, the Commission concluded that depleted uranium is appropriately
categorized as a low-level radnoacnve waste. Therefore, for the purpose of this EIS, the DUF, gene]ated by
the proposed NEF w1l] be uealed as a C]ass A low- level waste.?

However, the Commxssmn s January 18, 2005 ruling referenced in the above quote from the NEF fma] EIS
explicitly declined to decide the issue of how depleted uranium would be classified under the scheme in 10 CFR
61.55. In particular, while noting that both sides addresseéd the issue of depleted uranium’s proper classification if
consxdered low-level waste (i.e. Class A, B, C or GT. CC), the Commlssron ruled that

becauqe our demsmn rests on the relevant statutes — the USEC Prlvanzanon Act and the Low-Level
Radloactlve Waste Policy Act — we need not reach the issues concerning § 61.55(a)(6) that have been
presented in the briefs.”’ '

In other words, the Comumission has yet to address the issue of classification beyond the fact that depleted uranium
falls under the genetal rubric of low-level waste. -Our November 2004 analysis shows that; in fact, depleted uranium
is-most directly analogous to TRU (GTCC) waste in terms of its rad]ologxca] plopertxes and not comparab]e in:this
respect to Class A wastes.

L

Second, after makmg the claim that DU is C]ass A waste, the NRC staff goes on to conclude that

The environmental impacts at the shallow disposal sites considered for disposition of low-level radioactive
wasles would have been assessed at the time of the initjal license approvals of these disposal facilities or as a
part of any subsequent amiendments to the license. For examp!e under its Radioactive Maierials License -
issued by the State of Utah, the Envirocare disposal facility is authorized o accept depléted uranium for

*disposal with no volume restrictions.,.. As Utah is'an NRC-Agreement State and Envirocare has met Utah’s
low-level radioactive waste licensing requirements, which are compatible with 10 CFR Part-61, the impacts -
from the dlsposal of depleted uranium generated by. the proposed NEF at the Envirocare facility would be
SMALL.? ;

While the first sentence of this statement is the same as in the 2004 draft EIS, the conclusion that additional analysis
could be required was replaced by the claim that the Envirocare license already authorizes the acceptance and
disposal of any volume of depleted uranium. Thus, in effect, the NRC’s environmental impact analysis contains no
‘analysis of environmental impacts for shallow land disposal before declaring them to be “small.” The final EIS is
seriously deficient for abandoning the previous position of the NRC, DOE, and others on the need for further

. analysis and for not including any substantive discussion of the impacts from shallow land disposal. We will
address some of the specific issues surrounding the ability of Envirocare to accept the depleted uranium waste from
the proposed NEF.in the fol]owm;> section. Data free analyses should not be dcceptable in any venue, but it is’
especially unacceptable in' an environmental impact statement prepaied by a govemmem agency charg g,ed w1th
protecting public health and safety.

% Krich 2005 and Krich 2005b
% NEF FEIS 2005 p. 2-27
#'NRC 2005 p. 27

 NEF FEIS 2005 p. 4-63



Section 1.2 — The Envirocare Option

A number of important events have occurred since our November 24, 2004 report was completed in relation to
considerations of disposing of depleted uranium at the Envirocare, Utah site. In the final E1S, the NRC staff
concluded that

The disposition of the depleted U3y generated from the DOE conversion facilities at Paducah and
Portsmouth would be either at the Envirocare site (DOE’s proposed disposition sile) or at the Nevada Test
Site (DOE’s optional disposal site). Due to the need for separate regulatory actions prior to disposal at WCS,
it is assumed that the depleted U;Oy generated from the adjacent or offsite private conversion process would
be disposed at another disposal site licensed to accept this material. For example, under its Radioactive
Materials License issued by the State of Utah, Envirocare is authorized to accept for disposal the quantities of
depleted uranium oxides expected to be generated by the conversion of the proposed NEF*s DUF,.*

In regard to the impacts from shallow-land disposal at Envirocare they note that

Several site-specific factors contribute to the accepiabi]ity of depleted uranium disposal at the Envirocare
site, including highly saline groundwater that makes it unsuitable for use in irrigation and for human or
animal consumption, saline soils unsuitable for agriculture, and low annual precipitation.*

To support these claims, the NRC staff cite Amendment 20 to the Envirocare license that was adopted on November
23,2004 and a February 24, 2005 discussion between the NRC staff and staff of the Utah Division of Radiological
Control (DRC).”!

In early February 2005, however, Envirocare officially withdrew its license application seeking approval from the
State to allow the acceptance of Class B and C low-level waste. Envirocare’s withdrawal of this application came
‘shortly before citizen’s efforts were successful at convincing the Utah State House and Senate to pass legislation
banning the import of these more dangerous wastes into the state. The measure was strongly supported in the State
legislature (26 for, 0 against, and 3 absent in the Senate vote and 57 for to 13 against in the House) and was signed
into law by the Governor on February 25, 2005.** As noted in the previous section, the classification of depleted
uranium under 10 CFR 61.55 has not been officially resolved by the Commission, and our analysis shows that,
based on its radiological properties, it should not be included in the Class A definition if the Commission were to
take up this consideration under 10 CFR 61.58. The fact that Envirocare is no longer seeking to accept more
dangerous classes of low-level waste, and the fact that the legislature has permanently banned such wastes from
being imported to the State, makes it more likely that DU from the proposed NEF or from the DOE deconversion
facilities would not be acceptable for disposal at this location.

In addition, it is also important to note that, in addition to the decision to abandon the application for a Class B and
C license, Envirocare’s Amendment 20-upon which the NRC staff based its analysis in the final EIS has been
superseded by Amendment 22. This new amendment was formally adopted on June 13, 2005. This change is quite

_important because Amendment 22 inserted a limit on the “Maximum Radioactivity and/or quantity” of depleted
uranium that “the licensee may possess at any one time” given as “250 pounds, 56.8 millicuries or 110,000 -
picocuries of Depleted Uranium.”” Assuming a specific activity for pure DU of 396.7 nanocuries per gram, then
250 pounds would be equivalent to 45.1 millicuries, and 56.8 millicuries would be equivalent to 315 pounds. The
third limit of 110,000 picocuries is more than five orders of magnitude smaller than either of these values. To be
conservative, we will consider only the largest effective limit of 56.8 millicuries in our analysis,

Using the density of uranium in the waste as cited by LES in their March and April 2005 filings wnh the NRC, we
find that a single 55 gallon drum would contain between - and millicuries of uranium.” These amounts
are nearly ﬁ times the Jargest possession limit for depleted uranium given in license Amendment 22.%°

* NEF FEIS 2005 p. 2-33

O NEF FEIS 2005 p. 4-63

> NEF FEIS 2005 p. 2-33, 2-63, 4-63, 4-84, and 4-88 and Blevins 2005
*2 Envirocare 2005b, Bauman 2005, Bauman 2005b, and Henetz 2005
3 Envirocare 2005 p. 1-2

** Krich 2005 and Krich 2005b

35 Krich 2005, Krich 2005b, and Envirocare 2005 p. 2
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For disposal, a number of drums would likely have to be shipped, accepted, and temporarily stored at the same time,
further increasing the amount of DU involved. While the license condition in Amendment 22 applies specifically to
a “Custom Source — 55 gallon drum containing Depleted Uranium shavings in a homogenous concrete mix,”*° the
similarity of this waste to bulk depleted uranium oxide in.a 55 gallon drum makes it very unlikely that the far larger

quantities being considered could be possessed by Envirocare if sent from a deconversion facility for the proposed
NEF or from the DOE. ,

The likely unacceptability of the Envirocare site for dlsposal is further strengthened by conSIdenng the results of the
original performance assessments from 1990 used to support the initial license for the site._ These reports, referenced
in the February 2005 convers_atlon between the NRC and Utah DRC staff, placed limits on the concentration of
depleted uranium in the waste that would be allowed for disposal. Applying these types of limits today. would likely
disallow the bulk disposal of DU;0g. Under the “intruder-agriculture™ scenario they considered, the concentration
limits for depleted uranium that would yield an annual dose of 100 millirem were 65.5 nanocuries per gram for
doses calculated 30 years after waste placeiment and 25.1 nariocuries per gram if the doses were calculated 1,000
years after placement. These early performance assessments also considered an “intruder-construction” scenario
with a dose limit of 500 mrem per year. 1f this scenario ¢onsidered a 100 mrem per year dose limit as was done for
the intruder-agriculture scenario, the concentration limit for depleted uranium evaluated at 1,000 years would have
been.275.4 nanocuries per gram. The use of a 25 mrem per year dose limit would, of course, further lower all of
these disposal limits. Fmal]y, a conceritration limit based-on limiting worker doses to 5,000 mrem per year was ™’
found to be 110 nanocuries per gram by these performance assessments.”’ The activity of the bulk DU;Oq from the
proposed NEF facility would exceed each of these concentration limits. : .

The results of our November 2004 screening analysis for shallow Jand disposal, the results of the early performance
assessments for the Envirocare site, the February 2005 decision by the site operators to no longér seek acceptance
for disposal of Class B and C wastes, the permanent ban on the import of the wastes by the State Legislatare, and the
June 2005 adoption of license Amendment 22 which sharply limits the possession of some types of depleted

uranium bearing wastes all point to:the likely unacceplablhty of the Envirocare site for the disposal of depleted
uranium. The analysis in the NRC Staffs final. ElS is erroneous and deficient on a number counts which lead to the
conclusion that Envirocare is not a plausible strategy for the disposal of DU from the proposed NEF facility.

Section 1.3 — The ' Waste Control Specialist Option -

In'the final EIS for the NEF, the NRC staff notes the following considering the actions that would be necessary
before it would be possible to dispose of the depleted uranium from the NEF facility at the proposed Waste Control
‘Specialists (WCS) site in Andrews County, Texas: *

Before the depleted uranjumn generated by the proposcd NEF could be disposed at the proposed WCS
Compact ]"acnhty, a series of legal procedures and approval processes would have to be successfully
addressed. These procedures and processes include: T
1. * Approval by the State of Texas of WCS’s applicalion, including authorrzatlon by the State for the.
" WCS Compact Facility to accept for disposal depleted uranium oxides of'the type and quammes
expected to be generated as a resull of the proposed NEF’s operations; '
2. Approval by the Rocky Mountain Compact (in. which the proposed NEF would be. located) for the
export of the depleted uranium oxides.from the Compact; and
3. Approval by the Texas Compact for the import and dlSpOSd] of the depleted uranium omdes
4 generaled as a result of the proposed NEF’s. opers ations.>

They go on to specifically recognizé that “‘[a] éeparatc licensing process could be required to obtain approval from
the State of Texas” for the disposal of DU even if the general low-level waste application is eventually granted.” In
light of these considerations, the NRC staff concluded that

% Epvirocare 2005 p. 2

37 Blevins 2005 p. 2, Baird et al. 1990 p. 5-12, and Baud et al. 1990b p. 25

¥ NEF FEIS 2005 p. 2-32 to 2-33

% NEF FEIS 2005 p. 1-83 (in the electronic version of the FEIS this quote appears on page 1-82)



Due to the need for separate regulatory actions prior to disposal at WCS, it is assumed that the depleted U;04
generated from the adjacent or offsite private conversion process would be disposed at another disposal site
licensed to accept this material.*"

Surprisingly, the NRC staff’s preferred option in the final EIS (disposal at Envirocare) is not the same as the

apparent preferred option of LES (disposal at WCS). In fact, the apparent choice of LES to pursue disposal at WCS
which was explicitly removed from consideration by the NRC staff in the final EIS as noted above. Ina
memorandum of agreement signed on January 14, 2005, the presidents of LES and WCS expressed their

In particular, the discussions would be to consider a contract for WCS accepting B ycars worth of depleted
uranium from a private deconversion facility amounting to a total of metric tons of DU3Og or h tons of
DU. This quantity is less than . percent of the 133,000 metric tons of DU that the proposed NEF facility would be
expected to generate over its operational lifetime.*” The failure to include an analysis of the environmental impacts
from disposal at the WCS in light of this agreement is a serious deficiency of the final EIS. Specifically, we do not
believe that the FEIS has provided any environmental or technical basis for granting a license to LES in which the
disposal of the depleted uranium would be done at the proposed WCS facility.

In addition to the lack of analysis in the FEIS, a particular concern regarding the information contained within the
memorandum of agreement between LES and WCS is the claim that

An examination of the license application filed by WCS on August 4, 2004, which was finally ruled administratively
complete and accepted for technical review by the State of Texas on February 18, 2005, calls this representation into
question. '

The WCS license application is for two facilities, a Federal Waste Facility (FWF) that proposes to accept low-level
waste from DOE facilities and a Compact Waste Facility (CWF) which would accept waste from the Texas Compact
states of Texas, Vermont, and Maine. The depleted uranium from the proposed NEF would be disposed of in the
CWF if accepted by the Texas Compact Commission. However, the WCS license application does not include a
single consistent number for the volume of the Compact Waste Facility. In different parts of the application the
effective volume of the CWF is discussed as being equal to

250,000 cubic yards,44

345,700 cubic yards,* and

926,000 cubic yards.*® :
In addition, there is the question of the effective density with which the waste will be placed into the disposal cell.
All waste that will placed in the CWF is planned to be placed within large concrete canisters to help remove void
spaces and to stabilize the site over time. The effective density of waste in the disposal cell is thus lowered by the
inclusion of the canisters and the other amounts of concrete used as fill. This packing density is claimed to be
approximately 30 percent at one point in the license application, however, an examination of the geometry of the

** NEF FEIS 2005 p. 2-33
‘' MOA 2005 p.

2MO0A 2005 p. fto B

“ MOA 2005 p.

“WCS 2004 p. 3.0-1-1
> WCS 2004 p. 5-4

1 W(CS 2004 p. 8.0-6-29
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canisters used to contain waste in 55 gallon drums would give a maximuni packing density of just 18.2 percent.”’
We will use the larger volume and the lower packing dénsity in our éxamination of the WCS application since the
DU would most likely be sent for disposal in 55 gallon drums.

If the full 133,000 metric tons of DU were sent to WCS, this would.amount to #gy cubic yards of bulk
DU;05 assuming a density of m grams U per cubic centimeter for grouted waste and g1 ams U per cubic '
centimeter for un-grouted waste as was done by LES in their March and April 2005 filings with the NRC.*® 1f this
full volume was disposed of along with the entire inventory of Texas Compact waste assumed by WCS, the depleted
uranium from this one enrichment facility would amount to [ t n percent of the total volume of all waste
disposed of in the CWF. The remaining . to ' percent of the volume would consist of the waste from more than
35 different generators inthe Texas Compact including the decommissioning wastes from six nuclear power
reactors. In other words, the depleted uranium from the proposed NEF would amount o a significant increase in the
total volume of waste disposed of in the CWF.* In fact, if the smaller excavation volume of the disposal cell-of
250,000 cubic yards is considered, the volume needed to dispose of the DU in the canisters for 55 gallon.drurns
would amount to B to B percent more than the entire volume of the Compact Waste Famllty : :

More important than the shear volume of waste‘, depleted uranium oxide is not radlologleally similar to the waste :
inventory that is currently considered for disposal in the CWF.in the license application’s performance assessment.
Specifically, the assumed inventory of the waste in the CWF includes very little uraniuim.. The amounts considered
for the three uranium isotopes of interest were just

U-234. 2.17x ]O’2 curies

U-235 4.29x 107 curles

U-238  2.02 x 10" curies.”
On the other hand, the total amount of depleted uramum from the proposed NEF would mclude

U-234 8 ,250 curies

U-235 730 curies

U-238 43,775 curies.’ ‘
This is more than 235,700 times the amount of uranium activity considered in the current WCS license apphcatlon
Even if the smaller amount of_ tons of DU mentioned in the January 2005 memorandum of agreement is
considered (two years worth of product from a private deconversion facility: for the DUF), the waste would still
contain

U-234

U-235

U-238
This would still be more than g

£ curies

§ times the uranium activity included in the CWF performance assessment.

In addjtion, if disposed of, the depleted uranium would dominate the long-lived radioactivity in the CWF. If the full
inventory of DU from the proposed NEF was disposed of, after 2,000 years only three radionuclides in the other.
compact waste considered would have-a total activity greater than 1 percent of the DU activity, These radionuclides
would be ' ;

Radium-226 7.8 percent of the DU activity

Nickel-59 5.0 percent of the DU activity

Carbon-14 2.5 percent of the DU activity

T WCS 2004 pi 5-4,3.0<1-23,3.0-1-24, 3.0-1-26 and 3.0-1-29-

*® The March 29, 2005 memoandum from LES states that its proposed cost estimates for disposal are based on the
average of using a density of [l to I grams per cubic centimeter for the DU30s. [Krich 2005] For the grouted -
wasle, we have retained the LES assumption for the uranium density as stated i their April 8, 2005 memorandum.
However, we note that the LES density is more than (@ percent higher than the uranium density assumed in the 1997
Lawrence Livermore National Laboratory engineering analysis. The use of the LLNL density would significantly
increase the volume of waste that would require disposal from the proposed NEF facility. [LLNL 1997 p. 6.13-1-17
and Krich 2005b]

' WCS 2004 p. 5-4 and 8.0-1-3 10 8.0-1-5

WS 2004 8.0-1-26

%) This calculation assumes 133,000 metric tons of depleted uranium with the following isotopic composition:
99.749 percent U-238, 0.25 percent U-235, and 0.001 percent U-234. [LLNL 1997 p. 2-8]
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The combined activity from all others radionuclides disposed of in all other compact wastes would amount to less
than 5 percent of the DU activity. Afier 10,000 years, only the nickel-59 activity would be above 1 percent of the
DU activity. By this time, the DU from the proposed NEF would account for more than 90 percent of the total
activity of all wastes remaining in the CWF.>* Even if just the smaller amount of DU was disposed of as discussed
in the January 2005 memorandum of agreement, the depleted uranium would still be the majority of the total activity
at 10,000 years, with nickel-59 being the only other single isotope with an activity above 10 percent of the total
activity.”

The differences between the volume, specific activity, and half-life of bulk DU compared to the other types of low-
level waste considered in the WCS assessment of the Compact Waste Facility was implicitly noted by the NRC
when it acknowledged that additional licensing could be required for WCS to accept depleted uranium even if the
original application was granted by the State. While it is true that WCS’s performance assessment of the Federal
Waste Facility considered large amounts of uranium bearing wastes, Section 1.5 will discuss the very serious
concerns over this part of the performance assessment. In fact, as shown in Section 1.5, WCS is not competent to
make any claims regarding the “{iishs > [characteristics] of any uranium bearing wastes and should be
disqualified from being licensed to accept or dispose of any uranium bearing wastes. In light of this conclusion it is
interesting to note that the January 2005 memorandum of agreement explicitly states that

This type of agreement should not form the basis for a plausible disposal strategy, and should not be accepted by the ‘
NRC. Indeed, as we show below, some of the information in the WCS license application is scientifically wrong
making this memorandum of agreement that has been arrived at before WCS has been granted a license more
wishful thinking than a plausible strategy.

Section 1.4 — Considerations of the Potential Acceptability of the WCS Site for Disposal

Given that the WCS application contains no credible performance assessment for the disposal of bulk depleted
uranjum oxide powder in the Compact Waste Facility, and the fact that the NRC staff’s final EIS also contains no
analysis of shallow land disposal at the WCS or any other site; we have performed our own investigation as to the
likelihood of disposal at WCS being acceptable based on the dose limit requirements in 10 CFR 61. '

In the final EIS for the proposed NEF facility, the NRC staff note in relation to Envirocare that

Several site-specific factors contribute to the acceptability of depleted uranium disposal at the Envirocare
site, including a Jack of potable groundwater, extremely low annual precipitation, and land use controls by
Tooele County.”

However, poor water quality and an arid climate cannot be relied upon to prevent all types of inadvertent intrusion
upon the site. The areas surrounding the Envirocare site have been used in the past for “grazing of sheep, jackrabbit
hunting, and occasional recreation vehicle driving” prior to the placement of the disposal facility.*® At the WCS site
it was noted that “[t]he majority of the land within five miles of the Site is used for grazing and ranching

~ activities.”” In addition, future climate changes could lead to more favorable conditions for agricultura) actjvities at
the site and thus to an increased likelihood of such human intrusion.

For many types of intruder scenarios, the external radiation, inhalation, and soil ingestion pathways are relevant
even if a resident or agricultural scenario was not considered. In this respect we note that the 1992 Sandia analysis

2 WCS 2004 8.0-1-26

% The nickel-59 activity at 10,000 years would be approximately [l percent of the DU activity assuming that -
metric tons of DU was disposed of in the CWF.

* MOA p. | (emphasis added)

3 NEF FEIS 2005 p. 1-86 (in the electronic version of the FEIS this quote appears on page 1-85)

*® Baird et al. 1990 p. 4-4 to 4-5 : '

T WECS 2004 p. 2-9A
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found, due to the ingrowth of radium-226 over time, that if the waste was not very mabile in the environment, than
high intruder doses would be expected due to these types of pathways.”® This same conclusions would also apply to
arid or semi-arid sites with low levels of precipitation and water infiltration. In light of these considerations, we
chose to focus our investigation of the potential suitability of the WCS site on the question of erosjon since this
process could lead to the waste becoming uncovered over time. This focus is consistent with the methodo]ogy set
forth in the draft E1S supporting 10 CFR 61 which noted that

Still, it is difficult to predict the effectiveness of measures intended to minimize erosion over the long term,
and it is instructive to obtain an upper-bound estimate of the level ofpotenual e\posule‘; that could occur if
‘ through some reason. the wasle did become exposed thrbugh erosion.

Whrle IEER contmues to support the use of the resident farmer scenario asa means of accounting for possrble future
clrmate and land-use changes, we will not present such an analysis here smce it is not necessary to show that the
WCS site is unlikely to be acceptable for disposal of depleted uranium. Our November 2004 report inc ludes both
the. agrrcultulal and groundwater pathways as part of our screemng analysis of a shallow land drsposal site in an arid
to semi-arid climate.®

The WCS srle is located i ina reglon that curr ent]y has a sem] -arid chmate The area across the proposed dlsposal
site has a slope that varies from about 1 percent to a maximum of 3.3 percent % With respect to the potential for
erosion at the site, the WCS license apphcatron claims that

As is typlcal ofthese arid climates, it is generally mterpreted that acnve erosion processes have a mmrmd]

impact in the area. Lehman (2000) suggests that the present landscape of the Southern High Plains is in
-dynamic equilibrium; erosion by overland flow is balanced by deposition through runoff, and 'wind erosion is

balanced by sediment deposition from upwind source areas: Lehman (2000) concludes that, not only is the

area not subject to significant long-lerm erosion, the area is more likely subject to slow deposmonal buildup

due to addition of wind-blown sand and sediments.®

The paper cited is entitled An Assessment of Long-term Erosion Potential at the WCS Facility, Andrews County,
Texas which was prepared by Thomas M. Lehman at the Department of Geoscrences Texas Tech Umversrty Thls
paper was included as part of the WCS license application.

In direct contradiction to this conclusion, however, we found that an April 1996 draft memo from Stephen D. Etter,
a staff geologist W1th the' Texas Nalural Resoulce Conservation Commlssron (TNRCC) expressmg the prellmmary
conclusion that :

The WCS site [in Andrews County] is cleally an erosional area 'md nothing short of a wholesale change in
geo]oglc and climatic conditions is likely to alier the situation in the foresceable future, Even stopgap
engineering measures to slow erosion must be considered only temporary fixes in the Jong term. Fventua]ly
the radioactive wastes will be exposed by erosion and available for migration into the environment.®

We have been able to find no documents from the State contr adicting this initial opmlon In fact, an April 26, 2005
review of the merits of the current WCS application (although not its technical accuracy) by the Texas Commission
on Environmental Quality noted that “[a]ddltlonal information may be required-on sorl exodabllxty mdlces and data
-quahty legardmg the soil formatrons

t

In addition to the above, the pre]rmmary posmon from Stephen Etter also noted that

Detailed geomorpho]ogrcdl studies have not been done for the Andrews County site and ]ong term erosion
rates are not known. The site is located drrectly on the caprock “escarpment,” which, although at the site
appears relatively flat to the eye, is a gently sloping erosional feature. Rough calculations by the staff

¥ Kozak et al. 1992 p. 49
%10 CFR 61 DEIS 1981b p. M-14
% [Makhijani and Smith 2004 p. 23-25]. Fora further discussion of the use of the resident farmer scenario in the
context of setting cleanup standards at former DOE facilities see [Makhijani and Gopa] 20017.
' WCS 2004 p. 2-30, 2-33, and 2-49 and Schenk and Jackson 2002 p. 482
2 W(CS 2004 in Appendix 2.6.1 p. 4-29 to 4-30 and WCS 2004 in Attachment 3.0-3.18
-8 WCS 2004 p. 2-43
% Etter 1996 p. 7
% Wheatley 2005 p. 5 of Attachment A



indicate that if the escarpment in the vicinity of the WCS site continues to retreat due to erosion at the same
average rate that it has retreated since the integration of the Pecos River system 600,000 to 2 million years
ago, then wastes disposed of at the WCS site could be exposed and removed within 5,000 years. 86

In the paper from Thomas Lehman, the author notes that

The position of the Caprock Escarpment in the vicinity of the WCS facility is very difficult to determine
“because, unlike along the eastern and northern border of the High Plains, there is no prominent topographic
: 67
expression.

and that

A number of authors have produced similar estimates for the rate of retreat of the eastern escarpment of the
High Plains based on geomorphic history (see Table 1) [not included]. These estimales range from 4 cm/yr
to a maximum of 19 cm/yr, and were summar]zed by Gustavson and Simpson [Simpkins] (1989) who
regarded a range of 6 to 18 cm/yr as realistic.”*

If we take the “long-term estimates based on geomorphic history” for the rate of retreat of the eastern edge of the
caprock escarpment (6 to 18 cm per year) and the location of its nearest boundary (which is perhaps as little as 5 km
away from the WCS site), we find that Professor Lehman’s own work would support the conclusion that it might
take as little as 28,000 to 83,000 years for erosion to breach the site.” Given the uncertainties surrounding these
estimates, the results from Professor Lehman’s analysis are reasonably consistent with the lower bound time cited by
Etter. This consistency lends further support to the applicability of Etter’s preliminary conclusions regarding
erosion at the WCS site.

In order to address this stark conflict in overall conclusions between the work of Etter and Lehman, IEER sought the
review of Dr. James Carr, a Professor of Geological Engineering at the Umversxty of Nevada-Reno.”® His opinion
(dated May 16, 2005) is included in full below:

1 have completed my review of the amicle, “An Assessment of Long-term Erosion Potential at the WCS
Facility, Andrews County, Texas,” by Thomas M. Lehman, Department of Geological Sciences, Texas Tech
University. 1 have also reviewed the TNRCC Preliminary Staff Memo that discusses erosion at the WCS
Site.

With respect to the Lehman paper, 1 have the following concerns:

1. Rates of erosion (denudation) are highest for semi-arid environments; the climate at the WCS site is
semi-arid, consequently this geographic location should be expected to have a net loss of sediment with time,
not a net accumulation; 1 agree with the TNRCC Preliminary Staff Memo on this issue that the WCS site is
an erosional area.

2. The Lehman paper seems to dismiss climate change as important to the WCS site, although indicating at
the bottom of page 3 that the last episode of incision by streams near the WCS site was 20,000 years ago to
12.000 years ago, a period of time that was associaled with the most recent ice age; this paper laler (page 15)
dismisses climale change as a potential problem by noting that increased aridity is predicted to result in the
formation of sand dunes consistent with nearby geomorphological features and further stating that increased
humidity will result in denser vegelative cover with associated decrease in erosion. In fact, increased aridity
may result in increased erosion because vegetation cover is decreased, moreover erosion by water is the most
polent erosive agenl in deserts; maximum rates of denudation in arid regions are sometimes unknown and
may exceed rates observed in semi-arid regions, rates in excess of 100 cm in 1000 years. 1f precipitation

% Etter 1996 p. 7

7 WCS 2004 in Appendix 2.5.3 p. 9

8 W(CS 2004 in Appendix 2.5.3 p. 11

% WCS 2004 in Appendix 2.5.3 p. 11-12

% From 1983 to 1986 James Carr was an Assistant Professor of Geological Engineering at the University of
Missouri-Rolla and has been a professor of Geological Engineering at the University of Nevada-Reno since then
(Assistant Professor — 1986 to 1989, Associate Professor — 1989 to 1994, and Professor — 1994 to present). He has
authored numerous peer reviewed technical papers and is the author of two textbooks entitled Numerical Analysis
for the Geological Sciences (1995) and Data Visualization in the Geosciences (2002). The complete curriculum vita
of Professor Carr accompanies this report. Dr. Carr provided his opinion to IEER pro bono for which we thank him.
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increases at the site, it is uncertain how rapidly vegetation density will increase with increased moisture
levels. Erosion rates may be very high initially until vegelation density increases.

3. The most uncertain aspect of long-term erosion rates at the WCS site is the affect that changes in climate
will have. Construction of the WCS facility should include a design for erosion mitigation. The maximum
rate of erosion observed anywhere is that which occurs in Badlands- -type topography, up to 1 meter of erosion
per year (100,000 cm over 1000 years; Saunders and Young, 1983, “Rates of sur hce processes on slopes,
slope retreat and denudation,” Earth Surface Processes and L’mdformq v. 8, pp. 473- -501). Rates or
denudation in semi-arid regions are 10 to 100 cm over 1000 years (0.01 to 0.1 cm per year) and rates of
denudation in arid regions range from as little as 1 em per 1000 years to a maximum amount that is not
known. (leen this highly variable rate 0['61051011 the design of the WCS facility should include erosmn
contml

4. Rates of erosion for different climaies are listed below 'm(l are hom the Sﬂund(,rs and Young, 1983, article
that is referenced in item 3 above:

Climate , . ; Relief ‘ .. Range of Erosion Rates
Glacial o Normal (ice sheets) ©5-20¢m /1000 years
‘ Valley Glaciers ' 100 - 500°cm / 1000 years
Polar ‘ : : : 1'= 100 ¢cm / 1000 yéars
Temperate maritime Normal . S 110 em /-1000 years
Temperate continental Normal 1-10 cm/ 1000 years
. Steep 10 — 20+ /7 1000 years

Mediterranean B Normal o 1=7em/ 1000 years
Semi-arid o 10 100 cm /1000 years
Arid . : -?.cm/ 1000 years
Subtropical : ’ 3 ]" - 1002 cm/1000 years
Savanna » 10-50 ¢cm /1000 years
Rainforest ' ' . ‘Normal . 1-10 cm/ 1000 years

" Steep . - 10-100 cm /1000 years
Any Climate g Badlands 100 — 100,000 cm / 1000 yrs

Please let me know nyou have any questions about this letter, or need clar:fcahons of any statements
herein.”

The rate of erosion cited by Professor Carr in relation to the general climate of the WCS site (0.01 to 0.1 centimeters
per ye’u) is consistent with other ranges that have been used in evaluatmg shallow land disposal sites as.discussed
below.”” For example, the draft EIS supporting 10 CFR 61 cited previous NRC and DOE analyses of waste disposal
sites that considered erosion rates equivalent to 0.015 to 0.1 centimeters per year. The draft EIS chose to consider
the highest rate of-erosion whlch they noted was “associated with typical farming activities” in order to calculate the
upper bound impact of erosion.” The WCS license application itself includes an analysis of water erdsion using the
Universal Soil Loss Equation and today s climate parameters to estimate an erosion rate of 0.0023 cm per year and

“empirical methods” based on the Natural Resource Conser vatlon Service maps for agrarian applications to estimate
an upper bound wind erosion rate of 0.074 to 0.098 cm per year.” In addition the WCS application notes that “[t]he
hazard of soil blowing is noted as moderate but retains the conclusion of Professor Lehman that the site will
slowly accrue material rather than erode.” Fma]ly, the erosion rate corusldered in our screening analysis from
November 2004 was 0.05 to 0.1 cm per year.”® These values are summarized in the following table,

7' Carr 2005 :

7> The recommendations from Professor Carr cite the results of [Saunders: wnd Young 1983 p. 493-497] which
considers primarily data from the U.S. west for its analysis of erosion in semi-arid climates.

710 CFR 61 DEIS 1981 p. 5-86 and 10 CFR 61 DEIS 1981b M-16 to M-18

" WCS 2004 in Appendix 3.0-3.18

7 WCS 2004 in Appendix 2.6.1 p. 4-30 to 4-31

* 7 Makhijani and Smith 2004 p. 23-25



Erosion Rate

Source Description of Site Considered .
(centimeters per year)

generic analysis of a shallow land

disposal site 0.0151t0 0.1

Draft EIS for 10 CFR 61%

IEER November 2004 Analysis® arid to semi-arid environment, 0.050 t0 0.1
screening analysis ' )

upper bound rate at proposed site of the

WCS disposal facility 0.076 10 0.1

WCS License Application'”

long-term rate in semi-arid climates,
normal slope

(a) [10 CFR 61 DEIS 1981b p. M-16 to M-18]

(b) [Makhijani and Smith 2004 p. 24-25]

(c) [WCS 2004 in Attachment 3.0-3.18]

(d) citing [Saunders and Young 1983 p. 493-497]

Comments of Dr. James Carr'¥ 0.010to0 0.1

The thickness of the cover used in the Compact Waste Facility performance assessment is 12.3 meters, and therefore
any erosion rate greater than 0.0123 centimeters per year will lead to the waste becoming uncovered within the first
100,000 years.”” An examination of the ranges for erosion rates cited in the above table reveals that only the lowest
rate cited by Professor Carr lies below this value, and that therefore it is likely that the waste will become uncovered
at the WCS site at some point within the next 100,000 years. To examine the impact that erosion will have on the
performance of the site we reproduced the ResRad calculations used in the WCS performance assessment of the
CWF, but included the full inventory of depleted uranium from the proposed NEF facility and a non-zero rate of
erosion. We used the same methodology to determine the average waste concentration in the disposal cell as was
applied in the WCS application, and averaged the total depleted uranjum activity over the total volume of the cell
including the concrete canisters and fill material. The only conceptual difference between our model runs and those
of WCS is that we considered a 100 percent outdoor occupancy and restricted the pathway analysis to only the
external, inhalation, and radon pathways to enable a consideration of exposures to intruders such as ranchers who
may not build a house or grow food on the site. Occupancy and the conduct of agricultural activities on the site
would decrease the importance of the external and inhalation pathways somewhat due to shielding in the home, but
would significantly increase the doses from radon and from consumption of contaminated food as the cover was
eroded and direct uptake through the roots became possible.

In our ResRad analysis, we considered two disposal options for the waste, one grouted at a density of [ grams U
per cubic centimeter and one un-grouted at a density of- grams U per cubic centimeter. The details of the sxte
parameters that differ from the CWF assessment in the WCS license application are given in the following table.”®

Grouted Waste Un-grouted Waste
Depth of Contaminated Zone 13.1 meters 13.1 meters
Area of Contaminated Zone square meters square meters
Length Parallel to Aquifer meters meters
Effective Activity of U-238 nCi/gm nCi/gm
Effective Activity of U-235 nCi/gm nCi/gm

Effective Activity of U-234 nCi/gm nCi/gm

For the erosion rates we considered the upper and lower bounds cited by Professor Carr as well as their geometric
and arithmetic means. At these rates it would take the following amount of time to first uncover the waste
123,000 years (0.0 centimeters per year)
38,438 years (0.032 centimeters per year — geometric mean)

7 WCS 2004 p. 8.0-6-32
" For a description of the other non-default ResRad parameters used in our assessment see [WCS 2004 p. 8.0-6-28
and 8.0-6-32].

15




Redacted Version for Public Relese

22,364 years (0.055 centimeters per year — arithmetic mean)
12,300 years (0.1 centimeters per year).
" The peak doses from the external and inhalation pathways will occur at a slightly later time due to the continued
buildup of radium-226 in the DU as the waste continues to erode. The: following table summarizes the results of our
ResRad runs for these input parameters.

Grouted Waste Un-grouted Waste
- Peak External Peak Inhalation Peak External Peak Inhalation '
Erosion Rate : . Year of
Dose Dose i Dose Dose
(cm per year) Peak Dose
(rem per year) (rem per year) (rem per year) (rem peryear) |
0.01 731x10" 0 8.97 x 10" ) | 100,000
0.032 121.2 3.12 1484 . 375 | 78,286
0.055 73.7 2.61 1902 ~ . 7343 ‘ 45,540
0.1 44.1 2.17 53.9 . 2.61 25,060

As is clear, all of the doses (external plus.inhalation) for the higher erosion rates are above. the 25 mrem per year .
dose limit by more than three orders of magnitude. The peak dose at the lowest erosion rate would be even higher,
but it would not occur until sometime after 123,000 years which is beyond the timescale the ResRad is capable of
considering. Significantly, if we consider just the two mean erosion rates and sum the doses from the external and
inhalation pathways, than we find that it would take_]ust 1,44 to 2.87 hours on the site to violate the 25 mrem per
year dose limit. - :

These doses are generally consistent with the external dose calculation from the 1992 Sandia study for the intruder
scenario under the 10 CFR 61 methodology. At:10,000 years, Kozak ef al. found that the external dose would be
13.5 rem per year with Ra-226 contributing more than three-fourths of that dose. At secular equilibrium (about2 .
million years after placement) the external dose would rise to 407 rem per year with radium-226 accounting for.
more than 99 percent of the dose. These values are nearly 550 to more than 16,200 times greater than the 25 mrem
limit.- Given that the Sandia analysis considered a different volume of waste and used a different type. of dose
calculation and different assumptions regarding such things as the dilution-of the uranium in the disposal site, and.
that the results are calculated at different times with different amounts of radium-226 ingrowth, these sets of results
are in satisfactory agreement.”

In addition to the external and inhalation doses discussed above, we note that at all levels of erosion, including the
lower limit, the radon emanations at the time of peak dose are more than an order of magnitude higher than the ERA
limit for any source at DOE facilities of 20 picocuries per square meter per second. For the geometric mean erosion
rate of 0.032 centimeters per year, the radon emanations are more than two orders of magnitude larger than the EPA
guideline at the time of peak external dose.*® While this EPA regulation would not directly apply to a commercial
disposal facility disposing of depleted uranium produced at the proposed NEF facility, the fact that the radon .
emanations, would likely exceed this limit by one or two orders of magnitude needs to be considered in relation to
the acceptability of such a strategy. This conclusion would be strengthened if the intruder scenario is considered to
include a residence onsite. In such a case (75 percent indoors onsite and 25 outdoors onsite) the radon doses could
exceed even the exiernal pathway and amount to annual peak doses in excess of 100 rems even in the lowest erosion
rate scenario..

Thus, once the likelihood of erosion is included in the WCS performance assessment, it becomes very unlikely that
it would be able to meet the performance Ob_]eC'UVGS of 10 CFR 6] in relation to the peak dose from the disposal of
depleted uranium. The overall conclusions from our November 2004 report continue to stand in relation to the WCS
site which has become the apparent preferred option of LES since January 2005. Given these results, the final EIS is
seriously deficient for not considering the likely performance of the WCS site and for actually excluding it as an
option to consider.

" Kozak etal. 1992 p.13-14
80 40 CFR 61 2004 p. 143
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Section 1.5 — Other Weaknesses of the WCS Performance Assessment

While the treatment of erosion is likely to be one of the most important weaknesses of the WCS license application
as far as the quantitative assessment of site performance is concerned, there are a number of other weakness to the
WCS application that should be addressed. The first such set of weaknesses relate to their treatment of water
infiltration. In their calculations of the infiltration of water through the engineered cover system they use a value of
107 centimeters per second for the conductivity of the compacted clay performance layer, while their sensitivity
analysis considers a higher value of 10 centimeters per second. These values are used despite the fact that the
design criteria in the license application states only that “[t]he performance cover shall have a minimum effective
saturated hydraulic conductivity of 1 x 107 em/sec.”® The consideration of higher conductivities should be
included in the performance assessment.

In addition, WCS did not perform a proper uncertainty analysis for infiltration and leaching in that WCS did not
consider the impact of changing multiple parameters simultaneously on the rate of water moving through the cover
system. They changed the assumed level of precipitation and the assumed conductivity of the performance layer
mdependent]y, but not together. Had they done so (i.e. used a precipitation of 28 inches per year and a conductivity
of 107 centimeters per second), they would have found a long-term infiltration rate that was nearly 11 times higher
than their baseline value (0.305 centimeters per year versus 0.0285 centimeters per year) and more than four times
higher than their upper-bound (0.305 centimeters per year versus 0.0719 centimeters per year). 82 A more realistic
upper bound for the infiltration rate should be used in the ResRad uncertamty analysis. Given the current design
criteria, this upper bound should be derived from the consideration of a 107 centimeter per second conductivity and
a doubling of the annual baseline rainfall to 28 inches per year.

Finally, other issues affecting the long-term performance of the cover in relation to the impact of erosion should be
considered. These would include the overall loss of cover thickness with time, the potential for puddleing and
pooling in erosional low-spots, and the potential for intrusion of vegetation roots as the top layers of the cover are
eroded away. In particular, the WCS application notes that “there is a substantial likelihood that shrubs, especially
mesquite (Prosopis spp.), will invade and ultimately dominate the cover after management is suspended.” The
average thickness of the undisturbed cover over the CWF facility used in determining the rate of water infiltration is
8.84 meters while the cover thickness used in the ResRad calculation was 12.3 meters. Compared to these
thicknesses we note that the maximum root depth of shrubs can range from an average of two to three meters to a 90
percent limit of as much as seven meters.® As the cover erodes there will likely be a long time during which roots
could penetrate the performance cover layer and affect its hydraulic properties.

The second area of weakness in the WCS application relates to their treatment of the transport of radionuclides
through the environment. The partition coefficients (K4) used in the performance assessment for uranium were
simply equal to the geometric mean values reponed in the ResRad data collection manual and no site specific
information was used beyond general soil type.*” WCS also claimed that, due to the presence of grout, “[w]henever
pH-dependent K, values were available, the values for high pH were used. 7% Their uncertainty analysis consxdered
a range of K, values that were log-uniformly distributed from 10 times above to 10 times below their baseline.”’

These baseline K4 values are also cited in the 1999 Environmental Protection Agency report entitled Understanding
Variation in Partition Coefficient, K, Values. This EPA report shows that, even within a given class of soil, the K4
values can vary widely and be outside the generic range used by WCS. Specifically, the ranges cited for sandy and
clay soils are

WS 2004 p. 3-29, 8.0-6-23, 8.0-6-25, and 8.0-7-4

22 [WCS 2004 p. 8.0-7-4 to 8.0-7-5]. The results for the alternative water infiltration rates were derived from runs of
the Hydraulic Evaluation of Landfill Performance (HELP) model conducted by George Rice. [personal
communication]

B WCS 2004 p. 3.0-1-40

¥ W(CS 2004 p. 8.0-6-24 and 8.0-6-32 and Schenk and Jackson 2002 p. 484

8 WS 2004 p. 8.0-6-28 and Yuetal. 1993 p. 110-111

8 W(CS 2004 p. 8.0-6-26

¥ WS 2004 p. 8.0-7-7
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Observed Range Range Used by WCS
Sand  0.03 to 2,200 3.5t0 350
‘Clay 4610 395,100 160 to 16,000

The observed range from measurement data is near]y four to, ﬁve orders ofmagmtude wlnle the WCS range is just
two orders of magnitude.® In addition, the EPA guidance document also includes a lookup table for uranium Kg’s
as a function of pH. The table shows that uranium K’s are highest at neutral pH and decrease at both high and low
pH. Thus the high pH conditions at the WCS site would also,argue for considering a- range with lower K4’s than was
done by, WCS.* These considerations echo the conclusions of the 1992 Sandia analysis which noted that

~ Uranium solubilities can vary widely, even under fairly well established ground-water chemical conditions:
As an example, a recenl performance assessment was performed of an arid site for which substanltial site-
specific ground-water characterization was available; in this pe1 formance assessment the uranium solubility
ranged over five orders of magnitude. 2

The issue of radionuclide transport would become more important with an improved treatment of the rate of water’
infiltration as discussed above. Sufficient field measurements for the partition coefficient should be made at the site
to-ensure that the transport propertles are reasonably understood before any performance assessment is accepted.

The third weakness of the license appllcatmn is that desptte the fact that WCS acknowledges that

- The area was heaw]y exploited for onl and 245 Ieserves over the last 30 yeals Two producing oil wells are
, located approwlmale]y 1.5 miles north of the proposed disposal snte on WCS property. One non—producmg
‘well is located about one-half mile southwest of the proposed Sxte

Desplte this hlstory, the authors of the WCS license application go on to conclude that

Subsurface petroleuin product exploration, development, and production have been conducted in the area for -
over 75 years, Most of the oil'wells in the vicinity of the Site have beén abandoned or are in the process of ©
secondary or tertiary recovery. The absenice of oil wells on or near the proposed disposal Site supports the
absence of favorable conditions for oil production. A single, non-operational oil well exists several hundred
yards southwest of the proposed disposal site and is.the nearest well 16 the Site that has produced oil. The

- status of this well, combined with the exploration and production history in the immediate area, make any
future secondary recovery or other well activity unlikely. Several oil wells that did not. produce were drilled
within several miles of the pr oposed dlsposa] site. These “dry wells” provide evidence that significant oil and

' gas reserves are unllkely in the area.”

leen the ong history and large amount of resource exploratxon that h'lS occurred in the area‘as well as the fact that
presently producing wells are located within 1.5 miles of the site, it would be proper to consider the area around the
proposed WCS facility to be a resource area and to therefore evaluate the impact of potential future oil and gas
exploration. This conclusion is supporied by the very long timescales over which the depleted uranium will remain
dangerous if disposed of at the WCS site and the fact that abandoned areas could begin active production again as
future prlces for oil and gas rise and future technologies i 1mp1 ove thc ability to recover these resources. .

The fourth weakness of the license application relates to the competcnce of WCS with respect to knowledge of even
the most basic radiological and radiochemical properties of uranium. Asnoted in Section 1.3, the expected
inventory for the Compact Waste Facility includes very small quantities of uranium. The Federal Waste Facility, on
the othér hand, is claimed 1o potentially dispose of large quantities of uranium bearing wastes The inventory cited
in the WCS license application for the FWF mcludes a total inventory of

% EPA 1999 p. J.18 and WCS 2004 p. 8.0-7-7
¥ EPA 1999 p. 1.22

% Kozak et al. 1992 p. 49

*T WCS 2004 p. 2-9A

2 WCS 2004 p. 2-54 to 2-55
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Isotope _Total Activity Percent of Tgt?l Imp]i_ed Mass Percent of Total

(Curies) Uranijum Activity (Metric Tons) Mass
U-238 21,700 28.5% 65,758 82.3%
U-235 31,200 40.9% 14,182 17.7%
U-234 23,300 30.6% 3.76 0.0047%
Total 76,200 79,943

The FWF inventory 01ted by WCS in its performance assessment also includes 112 curies of thorium-230 and 387

curies of radium-226.%

On examination, the isotopic ratios of U-238, U-235 and U-234 in the above table are clearly incorrect and could not
have been produced by any combination of enriched, natural, or depleted uranium. First, uranium-235 never
contributes more than about 5 percent to the total specific activity of uranium at any level of enrichment. Thus,
these total radioactivity numbers are unmistakably wrong. Second, the implied mass ratios are also clearly wrong.
The implied average enrichment of the uranium in this waste is 17.7 percent, which is about 25 times the uranium-
235 percentage in natural uranium. Therefore, the mass of U-234 in the waste would also have to be enriched.
However, the numbers in the table do not show this to the be the case for the cited waste numbers. The claimed U-

234 mass percentage is wrong by just above a factor of 25

To have included these grossly erroneous numbers in a

license application indicates that WCS has no understanding of uranium and its radiochemical properties.
Moreover, a performance assessment based upon these erroneous inventory numbers physically cannot describe any

real-world facility.

These fundamental errors are seen in more accentuated form in the following table showing the waste expected from
two specific DOE facilities as they are reported in the WCS license application.”

Paducah" Oak Ridge™
U-238 (Curies) 3.13E+03 5.34E+01
U-235 (Curies) 2.97E+03 2.74E+04
U-234 (Curies) 3.22E+03 6.99E+02 .
U-238 (Metric Tons) 9,478.86 161.85
U-235 (Metric Tons) 1,348.60 12,448.23
U-234 (Metric Tons) 0.52 0.11
Implied Enrichment 12.45% 98.72%

(1) sum of Paducah LLRW Debris, MLLRW Debris Commercial, and MLLRW TBD
(2) sum of Oak Ridge Site Wide Commercial and Site Wide TBD

It is difficult to overemphasize the significance of the errors in these inventory tables. These errors show a lack of
basic familiarity with the properties of uranium, of the history of production of U.S. enriched uranium, or of what
might be reasonably expected in any realistic' waste streams. For instance, the stated Oak Ridge waste stream
contains a vast amount of highly enriched uranium (“HEU”). The stated quantity is more than 12 times the entire
amount of HEU ever produced in the United States!”® Further, the mass percentage of U-234 in typical HEU is
about 1 percent. This means that there should be about 120 to 130 metric tons of U-234 in a total mass of HEU
amounting to about 12,500 metric tons. However, the U-234 amount cited is more than 1,000 times less than what

#WCS 2004 8.0-2-24 to 8.0-2-25
* This factor was incorrectly reported as “250” in the Motion on Behalf of Intervenors Nuclear Information and
Resource Service and Public Citizen for Admission of Late-Filed Contentions Concerning LES Disposal Strategy
filed with the Atomic Safety and Licensing Board on May 16, 2005. (Docket No. 70-3103, ASLBP No. 04-826-01-ML)
% [WCS 2004 p. 8.0-2-16 to 8.0-2-21]. Representative numbers from the WCS application for the Oak Ridge waste
streams were checked against the cited source document [U.S. Department of Energy, The Current and Planned
Low-Level Waste Disposal Capacity Report, Revision I, September 18, ,1998].
?® The total HEU produced in the United States was 994 metric tons. (see chapter two of Cioszng the Circle on the
Splitting of the Atom online at hitp://legacystory. apps.em.doe.gov/text/close/close2.itm)
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would be expected. Third, the total amount of natural uranium needed to produce the amount of HEU llsted as Oak
Ridge waste would be greater than the total amount that has ever been mined,

The Paducah waste streams reported in the WCS Application also have ratios that are impossible. The 12.45 percent
enrichment implied in the Paducah waste should have a much higher weight percent of U-234 than the indicated
0.005 percent, which is characteristic of natural uranium. Moreover, the Paducah plant did not produce uranium that
was enriched to such a high percentages of U-235. 7 tisa facility designed and oper ated to produce LEU.. Thesg
statements in the WCS Application cast great doubt upon WCS as a prospective manager of large quantities of DU
waste. It is clear that WCS lacks scientific capabilities in these most elementary matters relating to uranium. This
situation indicates that WCS is completely unqualified to address issues relating to the impact of DU or its disposal.
Given its complete lack of qualifications in the most elementary matters (literally and fi figuratively), WCS could not
even reliably ensure that the uranium waste that could be shipped to it met the waste acceptance criteria and did not
contain non-permitted materials. WCS should therefore be dlsthﬁed from con51derat10n as a company that is
quallﬁed to accept or. manage or dlspose of DU from the proposed NEF

The dnect use of DOE waste numbers without even the most rudlmentary reasonableness checks as was done by
WCS is made worse by the long history ofproblems that have been ldentlfed with other DOE waste data. For
example, in 1997 IEER 1ssued a report pointing out that

Volumes of wastes lisied as buried TRU wastes in the DOE’s ]megrated Data Base Reports vary mcxphcably
from year to year. Moreover, these data are inconsistent with data reported in other'documents.- Forfinstance -
at Los Alamos, there are two quite different estimates of the amount of plutonium in the waste -- one of 610
kilograms published by the DOE headquarters and the other 1375 published by the site.. The enormous
difference of 765 kilograms [of plutonium] is unexplained as. far as we are aware,’

In a letter from the DOE’s Assistant Secretary for Env1ronmenta] Management to IEER regardmg this report,
Carolyn L. Huntoon noted that

Your 1997 report indicated that DOE’s “Official date on the volume, mass, aud radioactivity of buried
transuranic waste and transuranic soil are inconsistent and contradictory. There does nat appear to be any
scientific basis on which data are entered and changed from one year to the riext, and one document to the -
next.” The DOE agreed with this criticism and, in response, committed to “undertake a review and update of
its information on its inventory of buried TYU wastes as well as the status of remedial decisions proposed or
made to date.” The DOE further committed to update the information using consistent "md documented
assumptions.”

In addition to these concerns over TRU waste, IEER has identified similar issues with 1he DOE’s i]igh level waste
inventory numbers as well. The data on the high-level waste inventories reported in the DOE’s Integraled Data Base
Reports from three past years is shown below. ‘

Facility FY 1994® FY 1996® FY 1999©
(millions of curies). .|  (millions.of curies) |- (millions of curies) -

West Va]ley 24.7 23.6 233

INEEL 51.6 '48.4 300.1

Hanford 347.9 332.1° .383.5

Savannah River Sltc 5337 498.0° - 1,727 .2

Total  957.9 902.1 2,434.1

(a) [DOE 1995 p. 66]
(b) [DOE 1997 p. 2-23]
(c) [DOE 2001 p. 4-23]

The FY94 and FY96 data are reasonably consistent with each other after taking into account a decay cofrqction that .
assumes most of the activity remaining in the tanks is due to strontium-90 and cesium-137, The FY99 data for the

°7 The Paducah plant was originally built to enrich uranium to no more than 2 percent U-235. In 1995, certain parts
of the Paducah plant were modified to allow enrichment to 2.75 percent.. [NAS/NRC 1996.p. 17]
i Floravantl and Makhijani 1997 p. 9

% [Huntoon 2000] emphasis added
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three DOE facilities, however, is clearly not correct. While the value for Hanford is only about 24 percent too high
based on the previous numbers, the value for the Savannah River Site is 3.7 times too high and the value for INEEL
is more than 6.6 time too high. The SRS and INEEL numbers are literally incredible, and more than the total
inventory of longer-lived radionuclides ever discharged to the tanks even without taking into account a decay
correction.

Finally, the 2004 General Accounting Office has also noted that DOE waste data are unreliable in a report that the
NRC is aware of because it is cited in both its draft and final EIS. In its report the GAO chose not to rely on the
information from DOE’s Manifest Information Management System (MIMS) “because of shortcomings in its
usefulness and reliability.”'® The GAO went on to note that

DOE takes no responsibility for verifying the accuracy of the data supplied by the disposal facility operators.
Furthermore, while DOE takes some steps to ensure that it accurately uploads operator-supplied data into
MIMS, it does not perform other systematic quality checks on the data on the data, such as “reasonableness™
checks, cross tabulations, or exceptions reports. As a result, we determined that the lack of consistent and
comprehensive internal controls, such as controls over information processing, undermine our confidence in
the data output in MIMS for several types of information, including sources of waste coming from states,
compacts, and generators.'"’

As a specific example of shortcomings in the DOE’s data, the GAO noted that the volumes of low-level waste
disposed of at Envirocare between 1999 and 2003 were reported at 10.4 million cubic feet by the site operator and
15.7 million cubic feet by MIMS. This difference of 5.3 million cubic feet of waste is more than 50 percent of the
total volume disposed of according to the site operator.'” The causes of the discrepancy were not investigated by
the GAOQ, but it in view of the lack of checks even for reasonableness of the data, the earlier statement of the DOE
made to IEER, cited above, regarding the lack of scientific basis for certain DOE waste data is worth keeping in
mind in this current context. '

The Department of Energy has thus demonstrated that its buried TRU, high-level waste, and low-level waste
disposal numbers are not to be trusted at face value. Therefore, it is highly improper for WCS to have accepted the
DOE’s low-level waste estimates without comment. This is particularly so when the low-level waste estimates from
the DOE are so obviously incorrect with respect to uranium as discussed above.

To manage and safely dispose of nuclear waste at a facility such as that proposed by WCS, the operator must
obviously understand the nature and quantity of the various radionuclides that it plans to dispose of. Such data are
necessary to evaluate the critical model factors, such as:

a. the characteristics of the radionuclides, including the expected specific and total activity of the various
constituents of the waste,

b. the period of containment for which the disposal system must comply with release limits,

c. the ingrowth and decay of radionuclides occurring during containment and potential release events,

d. the behavior of components of the nuclear waste within the repository and, in event of release, within the
surrounding soil and rocks, such as solubility and retardation characteristics of waste that reaches
groundwater.

These factors cannot be properly calculated and understood, if one begins from erroneous inventory data, as WCS
has evidently done.

The performance assessments presented by WCS, which are designed to establish that WCS can safely manage and
dispose of nuclear waste at the Andrews County site, are predicated upon inventory data concerning the nature of the
radioactive waste to be disposed of, as a fundamental underlying assumption. Since the WCS application is grossly
in error as to the facility’s waste inventory, the WCS performance assessments must be considered invalid. While
Texas is an Agreement State, and it is the Texas Commission on Environmental Quality that will initially review the
WCS application, the NRC retains an oversight role for all licensed activities regarding the handling of radioactivity.
In fact, in late April 2005, the NRC already placed the Texas Department of State Health on “heightened oversight,”

"% NEF DEIS 2004 p. 4-52, 4-58, and 4-78, NEF FEIS 2005 p. 4-57, 4-63, and 4-85, and GAO 2004 p. 14
" GAO 2004 p. 15 to 16 '
2. GA0 2004 p. 15
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which is just one step above probation,'” 1f the State of Texas were 1o eventually. grant a license to"'WCS; the NRC
has.the authority under its agreement with the State and Section 274 of the Atomic Energy Act to step in and
determine that WCS is not competent to receive or dispose of uranium bearing wastes and to prevent them from
accepting such wastes.'™ Specifically, the Texas Agreement with the NRC includes the condition that

The Commission, upon its own initiative after reasonable notice and opportunity for hearing to the State, or
upon request of the Governor of the State, may terminate or suspend this Agreement and reassert the
licensing and regulatory duthority vested in it nder the Act if the Commission finds that such termination or
sugpension is required 1o protect the public health'and safety,'" ‘

Given the use of such grossly wrong and unphysical data for uranium-bearing wastes in their license application
combined with our demonstrations that erosion at the site is likely to uncover the waste and lead to very high doses
for future intruders, the Commission should exercise its duty “to protect the public health and safety” and inform the
State of Texas that WCS should be disqualified from consideration as'a conmipany that is suited to manage or disposal
of uranium bearing wastes, including the depleted uranium from the pr oposed NEF. The fajlure of the final EIS to
address this i issue is ‘a serious deﬁmency

Section 1.6 — The Likely Need f01_' Geologic Disposal of Depleted Uranium

The previous sections have shown that WCS should be disqualified from accepting or dlsposmg ofuramum bearmg
wastes and that tHe Envirocare site is unllkely to be able to accept the very large amounts of depleted uranium that
would be produced by the proposed NEF facility. In addition, we havé shown that at the WCS site the er osion of the
cover would 1ke]y lead to the waste becoming uncovered over time with very large mtruder doses as a result. While.
low-level waste is typically regulated for alimited time and not to the time of peak dose, the very Tong half-lives of
the uranium isotopes make it a special concern. Both the draft and final EIS in the current case inclide a dosé
estimate for disposal in a mine that was calculated “[i]n the year of maximum exposure” as we have done for the
case of shallow land disposal.'® The issues raised by the very long half-lives of the uranium isotopes in relation to
the analy51s of shallow land disposal were summarized by the authors of the Sandia analysis as follows:

The acceptability of near-surface disposal for large quantities of depleted uranium depends.upon the

régulatory time frame applied to the analysis. Risks associated with the disposal grow for about 2 million

years, Truncation of the analysis prior to that time will not capture the potential peak doses, but _extrapolation

of current conditions to 2 million years is of dubious merit for a near -surface facility. The potential emsts ior
' more adverse conditions than present to exist ai the site over that long {ini¢ frame."”’ ‘

These consxderatlons further strengthen the conclusion that depleted uranium will llkely require dlsposal ina mmed
repository. The radlologlca] similarity between depléted uranium and TRU waste or the likely heed for the disposal
of depleted uranium in a mined repository of some kind has been recognized by the International Atomic Energy
Agency, the OECD’s Nuclear Energy Agency, the National Research Council of the U.S. National Academy of
Sciences, and the staff-of the Nuclear Regulatory Commission (in the Claiborne Enrichment Center case).'”

The remaining question is what typ‘e of mined repository would be acceptable. As pointed out in our November
2004 report, the similarity of DU to TRU waste has been noted by the Natjonal Research Council, both in regard to
their radiologica) charagteristics as well in regard to the likely difficulties that will be associated with their disposal:

If disposal [of depleted uranium oxide] is necessary, it is not likely to be siniple. The alpha activily of DU'is
200 1o 300 nanocuries per gram. Geological disposal is required for transuranic waste with alpha activity
above 100 nanocuriés per gram. 1f uranium-were a transuranic.element, it would requiré disposal in the ' Waste
Isolation Pilot Plant (WIPP) based on its radioactivity. The chemical toxicity of this very large amount of

. material would certainly become a problem as well. One option suggested by the U.S. Nuclear Regulatory .
Commission (USNRC) is disposal in a mined cavity or former uranium mine. Challenges for this option

19 Dallas Mormng News 2005

"' NRC 2002 p. 1-149 and Texas Agreement ]963 p.5

1% Texas Agreement 1963 p. 5

"% NEF DEIS 2004 p. 4-59 .and NEF FEIS 2005 p. 4-63

"7 K ozak et al. 1992 p. 49

"% CEC FEIS 1994 p. A-9, IAEA/NEA 2001 p. 23, NAS/NRC 2003 p. 64, IAEA 2003 p. 29
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would include understanding the fundamental differences between uranium ore (see Sidebar 6.1) and the bulk
uranium oxide powder.'”

In addition, Dr. John Bredehoeft, one of the most eminent hydrogeologists in the United States and a member of the
National Academy of Engineering''?, concluded that

The type of site required for disposal of depleted uranium from NEF is roughly comparable to the WIPP site in terms of
the level of isolation required. All three isotopes contained in depleted uranium have very long half-lives, with the
half-life of the principal one, U-238 extending to the billions of years. The specific activity of depleted uranium
exceeds 300 nanocuries per gram of alpha-emitting radionuclides, and radium 226 and thorium 230 would build up
over time to exceed 100 nanocuries per gram. The transuranic waste disposed of at WIPP has a concentration of at
Jeast 100 nanocuries per gram of alpha-emitters. The WIPP project involves deep disposal in a sealed mine in bedded
salt more than 2000 fect below the surface. The plan for WIPP was examined in a detailed performance assessment,
which was reiterated several times. It required well over 20 years of analysis by a large team of scientists and
engineers (o achieve a level of understanding such that a consensus was reached that the WIPP facility is safe and could
receive waste. ‘

Only after a specific site and design are proposed can one assess its safety. It would be prudent 1o assume that, before a
site could be qualified to receive depleted uranium waste, a simjlar amount of time, effort, expense, and scrutiny to that
which went to qualify WIPP would be required.’ o

Despite these considerations, the final EIS from the NRC staff includes the same fundamentally flawed generic mine
scenario that we discussed at length in our November 2004 report.'’> The following tables show the dose estimates
for the mine scenario as presented by the NRC staff over time.

Granite Site (Sieverts per year)

Scenario Pathway CEC FEIS NEF DEIS NEF FEIS

Well Drinking Water 1.59 x 10‘2 3x 10‘2 3% 10‘Z
Agriculture 230x 10 4x10 4x10°

River Drinking Water 531x 10':§ 9x107"° 9x10"°
Fish Ingestion 1.01 x 107 2x107" 2x10"

Sandstone/Basalt Site (Sieverts per year).

Scenario Pathway CEC FEIS NEF DEIS NEF FEIS

well Drinking Water 1.28 x 10": 2x 10"9" 2x10"
Agriculture 1.80 x 10° 3x 107 3x10”

River Drinking Water 1.62x107™" 3x10" 3x10™
Fish Ingestion 2.98x 10" 5x10™" 5x10"

(CECFEIS 1994 p. A-14 to A-15, NEF DEIS 2004 p. 4-59, and NEF FEIS 2005 p. 4-64)

While the NRC staff did fix the estimated river drinking water dose from the NEF DEIS that we pointed out was
54,000 times less than the CEC FEIS estimate, they have yet to present the detailed technical bases for these
calculations and the result remain quite literally incredibly low and scientifically unbelievable.!”? The final NEF
EIS is seriously deficient in not presenting the detailed bases and assumptions used in these calculations and for
failing to address the fact that they are quite likely to underestimate the drinking water doses by many orders of
magnitude.

19 NAS/NRC 2003 p. 64

"%y Bredehoeft worked for the U.S. Geological Survey for 32 years before starting The HydroDynamics Group, a
consulting firm, in 1995. He was a member of the National Academy of Sciences/National Research Council
Committee on the Department of Energy’s Waste Isolation Pilot Plant (WIPP) as well as a member of the
NAS/NRC Panel responsible for reviewing groundwater issues at the Yucca Mountain nuclear repository. The
complete curriculum vita of Dr. Bredehoeft accompanies this report.

" a5 quoted in [Makhijani and Smith 2004 p. 27-28]

112 See [Makhijani and Smith 2004 p. 20-23 and 25-29]

13 Makhijani and Smith 2004 p. 21
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Finally, the final EIS for the proposed NEF facility also remains seriously deficient for including no discussion of
the chemical toxicity of uranium beyond citing the current 10 milligram per week intake limit for occupational
exposures and for not mcludm;:, a discussion of the emerging evidence regarding uranium’s health risks from
research that has been conducted primarily in the wake of the 1991 Gulf War as detailed in our November 2004
report.'™ Thesé omissions are all the more stark given that a National Research Council committee as well as
analysts at the 1daho National Engineering Laboratory, the Lawrence Livérmore National Laboratory, and the
Sandia National Laboratories have all noted that the chemical toxicity of large quantities of depleted uranium should
be addressed in waluatmg the impacts of disposal.'"’

"1 [NEF FEIS 2005 p. C- ]] See [Makhuam and Smlth 2004 p. 8-19] for a detalled dr;cussmn of the emerging
picture of uranium’s health risks.

""" Kozak et al. 1992 p. 49, Hertzler et al. 1994 p. 10 to 12, LLNL 1997 p. 6.13-1-6 and 6.13-1-16, and NAS/NRC
2003 p. 64
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November 26, 2007

Texas Commission on Environmental Quality
Office of the Chief Clerk

MC-105

P.O. Box 13087

Austin, Texas 78711-3087

Dear Commissioners:

Control Specialists (WCS) and their applications for a byproduct disposal license. .. . .

The overwhelming majority of residents in Andrews County support the application by
WCS for a license to dispose of byproduct material at its site in Andrews County, Texas.
As longtime residents, we have seen the positive changes that WCS has brought to our

county.

Not only will WCS bring more jobs to our area, the byproduct disposal license will open
other doors up as well. ' :

| hope you will agree and support the byproduct license. It would bring tremendous
benefits to Andrews County.
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November 12, 2007 QUALITY

Texas Commission on Environmental Quality 297 WOV 28 M 0 22
Office of the Chief Clerk ‘ v

b o Bo : OFFICE
P.O. Box 13087 CHIEF CLERKS Ort

Austin, Texas 78711-3087

Dear Commissioners:

By y
As President of the Andrews Industrial Foundation, Inc.(AIF), | am writing in suppoits =
the application by Waste Control Specialists (WCS) for a license to dispose of byproduct

material at its site in Andrews County, Texas.

For more than 10 years, WCS has successfully operated its 1,338-acre facility by
offering ground-breaking and cost-effective solutions for the proper and safe
management of radioactive, hazardous and mixed waste material, and in the process
providing good-paying jobs for 100 employees. We have worked with WCS for over 14
years to see this project come to be a reality in our county. We have worked
exhaustively with WCS, the citizens of Andrews County and the State of Texas to see
that good science, good technology, and proper oversight and public education have
been in place. We believe their track record and this support of local citizenry show that
all of these have been accomplished.

With the addition of the byproduct license, WCS will be able to continue to bring even
more opportunities to Andrews County, including increased jobs and tax revenue.

A finalized byproduct license would allow WCS to dispose of large canisters of spent
uranium ore from the Fernald, Ohio site that are currently stored at the WCS facility. The
Fernald disposal effort alone is an estimated $8 million project.

Recently enacted state legislation imposes a 10 percent tax on gross revenue from the
byproduct material. The county and state will each receive half of that tax money,
meaning an $8 million project would generate $400,000 in tax revenue for Andrews
County. '

It is easy to recognize the potential that WCS will continue to bring to Andrews County, if
given the chance. WCS is an exemplary business that any Chamber of Commerce
would be pleased to have as a member.

| urge you to approve the byproduct license sought by WCS because it will benefit not
only Andrews County and West Texas, but the entire state of Texas and our nation.

7 ~
T )

b f/ gy Ve /;) e
- (; LT

isenrich—"
President

1P 5]l
D



VI B8 WA S

e

A -]
;

0 PCf

W o ON
AN D"J PETER C. FRANCIS INSURANCE

X le 219 NW. AVE A~ ANDREWS, TX79714

YRS Phone 432-534-7246 - Fax 432-524-4708

(e

ALACE 7 The 0 NSO
- CHIEF CLERKS OFFICE

November 19, 2007

Texas Commission on Fnvironmental Quality
Office of Chief Clerk '

MC-105

PO. Box 13087

Austin, Texas 78443087

Dear Commissioners

As a lifelong resident of Andrews Cdunty, I am pleased to show my support for
Waste Contrel specialists (WAS) and their application for a byproduct license.

The overwhelming majority of residents in Andrews County in support the
~ application by WAS for a license to dispose by product material at its site in
Andrews County, Texas. As longtime residents we have seen the positive
changes that WCS has brought to our county. '

Not only will WCS bring more jobs to our area, the byproduct disposal license
will open other doors up as well.

1 hope you will agree and support the byproduct license. It would bring
tremendous benefits {0 Andrews County.

Shyly,
/,Lfé: /‘;,Zi;ﬂaﬁa/&k

Pete Francis
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Texas Commission on Environmental Quality
Office of the Chief Clerk :

MC 105 _ A
P. 0. Box 13087 R &+ -
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Austin, Texas 78711-3087
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Dear Commissioners:

On behalf of the City of Andrews, [ am writing to confirm our continued support of WCS’s
efforts to secure permits for disposal of hazardous and low-level radioactive waste, specifically
their pending license for commercial disposal of byproduct material in Andrews County. We
believe that with good geology, sound science and proper oversight, such a facility provides local
and regional economic diversification and positively addresses a state/national concern.

For more than 10 years, WCS has successfully operated its 1,338-acre facility by offering
ground-breaking and cost-effective solutions for the proper and safe management of radioactive,
hazardous and mixed waste material, and in the process providing good-paying jobs for 100
employees. The commercial disposal of byproduct material represents an extension of these

operations.
The Andrews City Council has on several occasions passed resolutions of support for WCS and
its efforts to secure licensing for the disposal of hazardous, Texas Compact and federal low-level

radioactive waste. The WCS facility and its operations also enjoy strong support from the
citizens of Andrews. We are confident your due diligénce will allow your approval of the

byproduct license sought by WCS.

Respectfully,

Glen E. Hackler | Robert Zap
City Manager Mayor

[sac
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Texas Commission on Environmental Quality
Office of Chief Clerk MC 105 TCEQ

PO Box 13087

Austin, Texas 78711

o W
Dear TCEQ; Q\:/

We have read an article concerning the planned site of storing nuclear waste in west

Texas. That is directly north of our home. We moved to Texas from lowa for its good

record on little pollution. Please do not be one of the few states that stores nuclear waste.

The people who live in the surrounding area may be paying with their health or lives in
future generations when accidents happen.

If the federal government manufactured this waste clear back in 1951, here we are 50
years later with no solution to the by product problem. '

We read of other countries, for example France that has over 50% of its energy from
nuclear, they use the product over and over until there is little radioactive material left to
store.

Would common sense say if you have trouble finding a home for it, the federal
government should be spending some tax dollars on research. Apparently they own it?
Or does the private company own it? This is really scary to think 3000 drums of this is
sitting on top of the ground not far from our home in Uvalde, Texas.

All of our neighbors here in Uvalde think the same as we do. We do not want a nuclear
storage facility in Texas.

Thank you for your attention.

é«@kfkﬁwﬁw@ 74:4“5;?»@,,,

Barbara Hogan ¢

John M. Hogan
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November 21, 2007

Texas Commission on Environmental Quality
Office of the Chief Clerk P
MC-105 REHTF
P.O. Box 13087

Austin, Texas 78711-3087

ey
Ly v

Dear Commissioners:

T urge you to approve the license Waste Control Specialists LLC (WC5) 1s seeking to for
the commercial disposal of byproduct material in Andrews County, Texas.

WCS and its fully permitted 1,338-acre facility in Andrews County is a valuable part of
the region’s economic and social base. They have been an exemplary business and they
have a strong economic impact on the area.

Currently, WCS employs 100 individuals at its facility. With the addition of a finalized
11(e).2 byproduct disposal license, WCS would increase employment by 25 people.

The byproduct disposal license would also bring even more prospective opportunities to
the area. The Andrews County site could be used for the disposal of uranium mine waste
from Texas and New Mexico. This would provide significant savings on shipping costs,
since those mines currently ship waste to Utah and Wyoming for disposal.

In short, the WCS, and its activities, are wanted and welcomed in Andrews County.

] urge you to approve the byproduct license sought by WCS and, in the process, the
economic benefits it will bring to our area.

Sincerely,

/; /
EY,
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November 19, 2007

Texas Commission on Environmental Quality \:)\LF;(({,W{
Office of the Chief Clerk

MC-105

P.O. Box 13087

Austin, Texas 78711-3087

Dear Commissioners:

[ write in support of the application Waste Control Specialists LLC (WCS) has made for
a license to dispose of byproduct material at its site in Andrews County, Texas. WCS
recently was issued a draft license by your agency.

Since beginning operation in West Texas in 1996, WCS has become one of the premier
waste processing and disposal companies in the nation. Its fully permitted 1,338-acre
facility has brought a great deal of value to the region.

Not only has WCS provided steady jobs to the community, it has become one of the most
recognized businesses in the Andrews County area. WLS has been a steady contributor
to the schools and community in the county.

WCS enjoys overwhelming support for its operation from the citizens of Andrews
County. Due to WCS’ diligent operation, there exists an unprecedented level of
acceptance of hazardous and low-level waste management at the WCS facility. Because
the industrial base of Andrews County is oil and gas production, the citizens are
comfortable with, and trust, the safeguards they know technology can provide.

The byproduct license would offer economic benefits as well:

B Currently WCS employs 100 individuals. With the addition of a finalized 11 (¢).2
byproduct disposal license, they would be able to employ a total of 125 people

P Asaresult of recently passed legislation requiring a 10 percent tax on gross
revenue from byproduct material, the county and state will each receive half of
the tax money generated by WCS’ operation.

P For example, an $8 million disposal project Would generate $400,000 in tax to the
county.

. s
] )

an
A05 NORTHWEST THIRD STREET, ANDREWS, TEXAS 79714, TELEPHONE 915/523-3640, FAX 915/523-3343 %



The byproduct license is a win-win situation for Andrews County. I hope you will
support WCS and its ongoing efforts to continue bringing economic prosperity to
Andrews County and West Texas.

Sincerely,

David S. Mitchell ,
Andrews ISD Superintendent
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November 27, 2007

Texas Commission on Environmental Quality
Office of the Chief Clerk, MC 105

P.0. Box 13087

Austn, Texas 78711-3087
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RE:  Proposed Radioactive Material License Number R05807
To Whom [t May Concem.

URI, Inc. (URI) respectfully files the following comment on the referenced draft license that wes
issued to Waste Control Specialists LLC (WCS) by the Texas Commission on Environmental Quality (TCEQ).

As a matter of background, URI is currently producing uranium from our south Texas facilities. Since
our founding in 1977, we have produced over seven million pounds of wranium and we continue to produce at
a rate of 400,000 pounds annually, primarily from our faciliry at Kingsville Dome. Our Rosita facility 13 being
reactivated to produce again, as it did between 1990 and 1999 and we are exploring for other opportunities in
Texas which will enable us to achieve our overall goal of producing between one and two million pounds of
uranium in Texas each year using in-sifu mining methods. As such we aré a generator of 11.e.(2) byproduct
material and provide unique practical ingight as to issues with the subject license, |

URJ’s primary concern with the referenced license is the prohibition to accept bulk 11.¢.(2) byproduct
material. URI’s current practice involves transporting bulk 11.e.(2) waste in a 20-22 cubic yard end dump
truck 1o a disposal facility according to DOT regulations. Prohibiring bulk transport will require additional
handling of byproduct waste by our workers which, in twm, would increase the potential for ndustoal
accidents and exposures.

Moreover, URI would be burdened with thie increased expenses of: (1) packaging, (2) wansportation
and (3) disposal tipping fees. These increased disposal costs at WCS, versus other availsble more distant
facility, will prompt the URI to use these other facilities that might be less expensive overall, even though the
shipping distance is farther. In this case, the greatest potential for radiation exposice of the public 18 related 1o
a transportation accident because the longer the waste is on the road, the greater the chance of a mishap.

Finally, the high disposal costs resuling from mandatory packaging will inflate the cost of
reclamation and financial security and make Texas uranium operators less competitive in the world markets.

For these reasons, URI strongly encourages TCEQ to delete LC 14 from the final WCS license.

“Please contact me should you bave any quealions or if we cen be of further assistance.

Sincerely,

Mark S. Peliz
Vice President

\P 44907
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November 27, 2007

Texas Commission on Environmental Quality
Office of the Chief Clerk, MC 105

P.O. Box 13087

Austin, Texas 78711-3087

RE: Proposed Radioactive Material License Number R05807

To Whom It May Concern:

URI, Inc. (URI) respectfully files the following comment on the referenced draft license that was
issued to Waste Control Specialists LLC (WCS) by the Texas Commission on Environmental Quality (TCEQ).

As a matter of background, URI is currently producing uranium from our south Texas facilities. Since
our founding in 1977, we have produced over seven million pounds of uranium and we continue to produce at
a rate of 400,000 pounds annually, primarily from our facility at Kingsville Dome. Our Rosita facility is being
reactivated to produce again, as it did between 1990 and 1999 and we are exploring for other opportunities in
Texas which will enable us to achieve our overall goal of producing between one and two million pounds of
uranium in Texas each year using in-situ mining methods. As such we are a generator of 11.e.(2) byproduct
material and provide unique practical insight as to issues with the-subject license.

- URI’s primary concern with the referenced license is the prohibition to accept bulk 1 1.e.(2) byproduct
material, URI’s current practice involves transporting bulk 11.e.(2) waste in a 20-22 cubic yard end dump
truck to a disposal facility according to DOT regulations. Prohibiting bulk transport will require additional
handling of byproduct waste by our workers which, in turn, would increase the potential for industrial
accidents and exposures. ‘

Moreover, URI would be burdened with the increased expenses of: (1) packaging, (2) transportation
and (3) disposal tipping fees. These increased disposal costs at WCS, versus other available more distant
facility, will prompt the URI to use these other facilities that might be less expensive overall, even though the
shipping distance is farther. In this case, the greatest potential for radiation exposure of the public is related to
a transportation accident because the longer the waste is on the road, the greater the chance of a mishap.

Finally, the high disposal cosls resulting from mandatory packaging will inflate the cost of
reclamation and financial security and make Texas uranium operators less competitive in the world markets.

For these reasons, URI strongly encourages TCEQ to delete LC 14 from the final WCS license.

Please contact me should you have any questions or if we can be of further assistance.

) Sincerely,
/ { 7
N

Vice President

X
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November 19, 2007

Texas Commission on Environmental Quality
Office of the Chief Clerk '

MC-105

P.O. Box 13087

Austin, Texas 78711-3087

Dear Commissioners:

As manager of the Andrews County Chamber of Commerce, I am writing of the application by Waste
“Control Specialists (WCS) for a license to dispose of byproduct material at its site in Andrews County,
Texas.

~ For more than 10 years, WCS has successfully operated its 1,338-acre facility by offering groundbreaking
and cost-effective solutions for the proper and safe management of radioactive, hazardous, and mixed
waste material, and in the process providing good-paying jobs for 100 employees.

With addition of the byproduct license, WCS will be able to continue to bring even more opportunities to
Andrews County, including increased jobs and tax revenue.

A finalized byproduct license would allow WCS to dispose of large canisters of spent yranium ore form
from the Fernald, Ohio site that are currently stored at the WCS facility. The Fernald disposal effort alone

is an estimated $8 million project.

Recently enacted state legislation imposes a 10 porcont tax on gross revenue from the byproduct material.
The county and state will each receive half of the tax money, meaning an $8 million project would
generate $400,000 in tax revenue for Andrews County.

It is easy to recognize the potential that WCS will continue to bring to Andrews County, if given the
chance. WCS is exemplary business that nay Chamber of Commerce would be pleased to have as a
member. o : '

Turge you to approve the byproduct license sought by WCS because it will benefit not only Andrews
County and West Texas, but the entire state of Texas and our nation.

Sincerely,

[
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]S Lo . ")7‘{-(."‘(.‘{7."({.[ it
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Rosa Rodriguez ~
Chamber Manager
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November 27, 2007

Ms. LaDonna Castafiuela, Chief Clerk

Office of the Chief Clerk

MC105

Texas Commission on Environmental Quality
P.O. Box 13087

Austin, Texas 78711-3087

S v
4 LL,”

RE: Draft license to authorize the construction of a beloW-grade disposal facility that will be used for the
disposal of by-product material as defined at Section 401.003(3) (B) of the Texas Health and Safety Code.

Dear Ms. Castafiuela,

On October 22, 2007, the Texas Commission on Environmental Quality (TCEQ) issued a draft license to
- authorize the construction of a below-grade disposal facility that will be used for the disposal of by-product
material as defined at Section 401.003(3) (B) of the Texas Health and Safgty Code. .

The new license includes the following:
A. authorization for radioisotopes, form of material, maximum radicactivity, and use; definitions;
B. standard provisions for the safe operation of the facility; a statement of organizational structure
and procedures; radiation controls;
* C. environmental monitoring; access control; emergency procedures; and
D. decommissioning; and financial security.

Advocates for Responsible Disposal in Texas (ARDT), an association of medical, educational,
professional, and industrial organizations, supports the requirements in the draft license regarding financial
assurance. The same level of financial assurance should be required for this site as the proposed adjacent
low-level radioactive waste disposal site, given the close proximity of the two facilities.

On September 7, 2007, TCEQ issued proposed rules to implement SB 1604, 80th Legislature and its
amendments to the Health and Safety Code, Chapter 401. Specifically, the proposed amendments to
Chapter 37 establish the financial assurance requirements for licenses for uranium recovery, by-product
disposal and radioactive substances storage and processing.

ARDT recommends that TCEQ adopt the financial assurance requirements as originally proposed in the

draft license, and to have consistent requirements for all the facilities as proposed in the rules issued by
- TCEQ on September 7, 2007.

Thank you for your consideration.

Singerely,

Edward Selig
General Manager

WP 41908
ANy
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Texas Commission on Environmental Quality
Office of the Chief Clerk, MC 105
P.0. Box 13087
Austin, Texas 78711-3087
Re: Written Comments - Notice of Completion of Technica) Review Proposed

Radioactive Material License Number R0O5807

Dear Sir:

The Uranium Committee of the Texas Mining and Reclamation Association ("TMRA™)
respectfully offers the following comments on the proposed radioactive material license
(Number RO5807) that was issued to Waste Control Specialists LLC ("WCS") by the Texas
Commission on Environmental Quality ("TCEQ"). We commend the TCEQ for its leadership in
proceeding with the fmportant first stcps required 1o approve a radioactive material license
authorizing disposal of byproduct material (“byproduct waste”) at the WCS facility m Andrews
County, Texas. However, two license conditions contained in the proposed license directly

impact our member companies, and we have prepared woTten comments which -address our
CONCemSs.

Prohibition to Accept Uncontainerized, Bulk 11e.(2) Byproduct Material

‘The current practice at jn-situ uranium mining operations involves transporting either un-
containerized, bulk byproduct waste using United States Department of Transportation ("US
DOT") specifications in a 20 cubic yard cnd dump truck to a disposal facility or waste contained
in a 20 cubic yard roll-off thal is emptied at the recciving facility. All'of this byproduct waste
meets the spocifications of the disposal facility, including the size and inoisture content to
prevent seepage and subsidence. However, proposed License Condition 14 ("LC 14") would
prohibit WCS from accepting un-coptainerized, bulle byproduct wastc and would requre the use
of shipping packages not typically used for this purpose by the uranium recovery industry. The
direct jmpacl of LC 14 would be to increase the number of aclivities required of worlkers at
uranium recovery facilities 10 include additional handling and repackaging of the byproduct
wastc in ope of the containers specified in License Condjtion 11(E) ("LC TI(E)"). This
additional handling of byproduct waste by workers would incrcase the polential for industrial

accidemts and exposure to jonizing radiation that does not exist under pracuces currently
employed by the uranium recovery industry in Texas. '

& </
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The current practice by our member companies does not limit the use to the types of
shipping packages specified in the proposed LC 11(E) when transporting byproduct waste under
the rules of the US DOT. This matenal is consistently being delivercd to existing byproduct
waste disposal facilities without incident and therc have been no subsidence or leakage 1ssues.
Thus, our member companies would be burdened with the additional expenses of packaging
byproduct waste for transport when such packaging efforts are not necessary.- These additional
costs would be passed on to the consumer and will also increase the already significant financial
security requirements with which our member companies must currently comply under state Jlaw.
‘I'he increased cost 1o dispose of byproduct wastes at the WCS facility in Andrews County, Texas
in contrast to another more distant facility will prompt our member companies to consider other
disposal facilities that do not have the containerization requirement. Moreover, even though
some disposal facilities are located in other states and at a further distance from the uranjum
recovery facilities in Texas, rransportation and packaging costs assocjated with the out-of-state
disposal facilities could ultimately be less expensive. The transportation of byproduct wastes out
of state and greater distances will increase the risk of transportation accidents and public
radiation cXposure.

The uranivm recovery industry in Texas bas bcen anticipating the opening of the WCS
facilily as a safe and cost-effective option to jump-start reclamation of legacy sites 1m Texas.
Unfortunately, the high disposal costs resulung from the packaging approach mandated m the
proposed WCS license will greatly mcrease the cost of reclamation and make some reclamation
efforts impracticable. For these reasons, TMRA strongly encourages TCEQ to delete LC 14
from the proposcd WCS radioactive material license. ‘

Review and Approval of Standard Operating Procedures by TCEQ

~ Under proposed License Condition 53(B) ("LC 53(B)"), WCS, as a licensee, would be
required to obtain the approval of the TCEQ through an “armnendment” of jts license prior 1o
implementing any new or revised standard operating proceduncs. The proposed LC 53(B) 15 a
departure from the cumrent practice of allowing licensees to make minor changes to standard
operaling procedures that are administrative in nature and which do mnot decrease the
effectiveness of the licensees' safety programs. Licensees must be able to make such changes
without prior approval by the TCEQ when the procedural change would increase the margia of
safety, reduce radjation exposure or correcl a condition identified by a licensee that could
adversely affect salety.

If 1.C 53(B) remains in its current form, TMRA js concerned that the TCEQ will be
required 1o review and approve every administrative or minor change to the standard opcrating
procedurcs established by a licensee. The proposed LC 53(B) could delay waste shipments
which only have minor deviations from the strct language of the license. Further, TMRA is
fearful the TCEQ and its staff will be dedicate crucial staff and rcsources on reviewing and
processing & significant amount of administrative and minor changes which are inconsequential
to the protection of the general public and the environment. Therefore, TMRA stongly
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encourages the TCEQ to revise LC 53(B) and- provide licensees, such as WCS, with the
flexibility to make necessary administrative or minor changes to standard operating procedures
without prior TCEQ approval.

TMRA appreciates the opportunity to offer its comments on this proposed license which
i of high importance to the uranium recovery industry io Texas. Please contact me at (5 12) 344-

6429 should you have any queslons.

Respectfully Submitted,

,_,:{‘,; L. ) #
{ u/,’?l ‘f’:{dé(k\ -/J)":\‘u 4 }M%:’ {,T)

Stephen F. Sinith
Executive Director

ce: TMRA-Uranium Committee members



L Kece [vea:
11/30/2007 16:15 FAX 512 472 05°°_ | LLOYD GOSSELINK

NUV guU ZUU[ U4- 14pm

@oo1

l loyd . 816 Congress Avenue Suite 1900

Austin, Texas 78701

GOSS@hHK | Telephone: (512) 322-5800

Facsimile: (512) 47’2 0537_ 2
M " TTORNEYS AT LLAW

wwrw Iglawfirm. cor_rj:

WC):!

TeECOPIER COVER SHEET » 7

Zpn
ot

PLEASE DELIVER THE FOLLOWING PAGES:

301340 S

To: (e @;QAH«), 6}41‘@0 CZ@{‘% ‘TC/E@

i g‘%? ﬁW 'w‘/ Dy &?"" R W‘;g{jlg(.» Lg*"' e T @%ﬁ
wwmmfw,n“" S W"“. ‘ LML S A s

1,\ LR e m/fi“wt\)w‘v

Telecopy No.: QB?* (35)1{

Verification No.:

S R T Ty T N T N Ty T
e o e
S :mm“?ﬁ:«a?r’:fg f *LIWfWH‘J?&V{»l -‘Fc“w”’(mW ik w‘v‘ﬂm/:,w,c“,n W bR

ey

‘Jf:”“’h 'UA{'}' i \"’ i
m? i it ,%, L“ﬁ
AON/GE 41 4 wél‘v ‘/n‘

=

R TR ey GHW WA A AR -,
N‘g@% T . % I %% \’p ;,M N i i
SWTEN .~’“"l AT "r' JLiH) ”.J ‘ WA T AT ,)\l Tl IO SR AR R T A ".\‘ AR ) iy IR
Comments: \N\h% C@/m 1// /‘\}@ [ tg E’Q CE

& Tachid KWW %Paﬂ%m
Maceyird Libone Wimbr @ RO5807

IF YOU DO NOT RECEIVE ALL PAGES. PLEASE CALL US AS SOON AS POSSIBLE AT (512) 322-5800,

Lloyd Gosselink Blevins Rochelle & Townsend. P.C.




COMMI

Texas Miniwe AND RECLAMATION ASSOCIATION

~ /7 816 Congress Avenue, Suite 1900, Austin, Texas 78701 207 DEC -3
Ny (512) 344-6429, Fax (512) 472-0532, E-mail: director@tmra.com i
A
!'/fj- 3\:
/N v
/ November 30, 2007

Texas Commission on Environmental Quality
Office of the Chief Clerk, MC 105

P.O. Box 13087

Austin, Texas 78711-3087

Re: Written Comments - Notice of Completion of Technical Review Proposed
Radioactive Material License Number R05807

Dear Sir:

, The Uranium Committee of the Texas Mining and Reclamation Association ("TMRA")
respectfully offers the following comments on the proposed radioactive material license
(Number R05807) that was issued to Waste Control Specialists LLC ("WCS") by the Texas
Commission on Environmental Quality ("TCEQ"). We commend the TCEQ for its leadership in

proceeding with the important first steps required to approve a radioactive material license

authorizing disposal of byproduct material (“byproduct waste”) at the WCS facility in Andrews
County, Texas. However, two license conditions contained in the proposed license directly
impact our member companies, and we have prepared written comments which address our
concerns.

‘Prohibition to Accept Uncontainerized, Bulk 11e.(2) Byproduct Material

The current practice at in-situ uranium mining operations involves transporting either un-
containerized, bulk byproduct waste using United States Department of Transportation ("US
DOT") specifications in a 20 cubic yard end dump truck to a disposal facility or waste contained
in a 20 cubic yard roll-off that is.emptied at the receiving facility. All of this byproduct waste
meets the specifications of the disposal facility, including the size and moisture content to
prevent seepage and subsidence. However, proposed License Condition 14 ("LC 14") would
prohibit WCS from accepting un-containerized, bulk byproduct waste and would require the use
of shipping packages not typically used for this purpose by the uranium recovery industry. The

IRSSon
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direct impact of LC 14 would be to increase the number of activities required of workers at

uranium recovery facilities to include additional handling and repackaging of the byproduct
waste in one of the containers specified in License Condition 11(E) ("LC 11(E)"). This
additional handling of byproduct waste by workers would increase the potential for industrial
accidents and exposure to ionizing radiation that does not exist under practices currently
employed by the uranium recovery industry in Texas.
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The current practice by our member companies does not limit the use to the types of
sh1pp1ng packages specified in the pmposed LC 11(E) when transporting byproduct waste under
the rules of the US DOT. This material is consistently being delivered to existing byproduct
waste disposal facilities without incident and there have been no subsidence or leakage issues.
Thus, our member companies would be burdened with the additional expenses of packaging
byproduct waste for transport when such packaging efforts are not necessary, These additional
costs would be passed on to the consumer and will also increase the already significant financial
security requirements with which our member companies must ounently comply under state law.
The increased cost to dispose of byproduct wastes at the WCS facility in Andrews County, Texas
in contrast to another more distant facility will prompt our member companies to consider other
disposal facilities that do not have the containerization requirement. Moreover, even though
some disposal facilities are located in other states and at a further distance f101n the uranium
recovery facilities in Texas, transportation and packaging costs associated with the out-of-state
disposal facilities could ultimately be less expensive. The transportation of byproduct wastes out
of state and greater distances will increase the risk of transportation accidents and pubhc
radiation exposure.

The uranium recovery industry in Texas has been anticipating the opening of the WCS
facility as a safe and cost-effective option to jump-start reclamation of legacy sites in Texas.
Unfortunatély, the high disposal costs resulting from the packaging approach mandated in the
proposed- WCS license will greatly increase the cost of reclamation and make some reclamation
efforts impracticable. For these redsons, TMRA strongly enco‘urages TCEQ to delete LC 14
ﬁom the pr oposed WCS radloactlve mateual license. -

f

Review and 'Am)r(‘)val of Standard Operating Procedures by TCEQ

Under proposed License Condition 53(B) ("LC 53(B)"), WCS, as a licensee, would be
required to obtain the approval of the TCEQ through an “amendment” of its' license prior to
implementing any new or revised standard operating procedures. The proposed LC 53(B) is a
departure from the curreit practice of allowing licensees to make minor changes to standard
operating procedures that are administrative in nature and which do not decrease the
effectiveness of the licensees' safety programs. Licensees must be able to make such changes
withéut prior approval by the TCEQ when the plocedulal change would increase the mar gin of
safety, reduce radiation exposure or cotrect a condltlon 1den‘uﬁed by a hcensee that could
adversely affect safety '

IfLC 53(B) remains in its current form, TMRA is concerned that the TCEQ w1ll be
required to review and approve every administrative or minor change to the standard operating -
- procedures established by a licensee. The proposed LC 53(B) could delay waste shipments
which only have minor deviations from the strict language of the license. Further, TMRA is
fearful the TCEQ and its staff will be dedicate crucial staff and resources on reviewing and
processing a significant amount of administrative and minor changes which are inconsequential
to the protection of the general public and the environment. Therefore, TMRA strongly



November 30, 2007
Page 3 '

encourages the TCEQ to revise LC 53(B) and provide licensees, such as WCS, with the
flexibility to make necessary administrative or minor changes to standard operating procedures
without prior TCEQ approval.

TMRA appreciates the opportunity to offer its comments on this proposed license which
is of high importance to the uranium recovery industry in Texas. Please contact me at (512) 344-
6429 should you have any questions.

Respectfully Submitted,

Stephen F. Smith
Executive Director

cc: TMRA-Uranium Committee members
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November 20, 2007

Texas Commission on Environmental Quality

Office of the Chief Clerk , Qg
MC-105 (R @ 5 8 +
PO Box 13087

. 7Q711.2N8Q
Austiﬁ_, Texas 78711-3087

Dear Commissioners:

I urge you to approve the license Waste Control Specialists LLC (WCS) is seeking to for
the commercial disposal of byproduct material in Andrews County, Texas.

WCS and its fully permitted 1,338-acre facility in Andrews County is a valuable part of
the regions’ economic and social base. They have been an exemplary business and they
have a strong economic impact on the area. The City of Eunice is located 6 miles due
west of their site in New Mexico. We have an operational agreement to provide fire and
ELMLS service for WCS. At all times, they have been outstanding in supporting the
community and providing money to buy new equipment or support our volunteer’s.

At the present time, approximately 30 of the employee’s live.in our community. The local |
community supports this site and would welcome any additional jobs to the area.

At the present time, a company called the National Enrichment Facility is building a
nuclear enrichment plant 5 miles east of the City. Their byproduct could be disposed after
processing at the Andrews site. The byproduct disposal license would also bring even
more prospective opportunities to the area.

The City of Eunice and the Lea County area fully supports WCS and welcomes the
expansion of their site. '

I urge you to approve the byproduct license sought by WCS and, in the process, the
economic benefits it will bring to our area.

~

e

PO Box 147, 1106 Ave. J Eunice, New Mexico 88231 505-394-2576 - Phone 505-394-3601 - Fax



Smcerely

e .7 %/f

/ ohnnie M. White, Mayor
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