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Q1. Please state you name and what testimony will you be discussing today.

Al. My name is Dr. Arjun Makhijani and I have previously submitted direct testimony in this
proceeding. 1 will be offering rebuttal to the pre-filed direct testimony of Rod M. Krich presented
on behalf of Louisiana Energy Services, L.P and the pre-filed direct testimony of Donald E.
Palmrose, presented on behalf of the NRC staff. The testimony of R.M. Krich and D.E. Palmrose
was offered with respect to the Nuclear Information and Research Service and Public Citizen

Environmental Contention 4 (“NIRS/PC EC-4”) and filed with the court on January 7, 2005.
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Q2. With respect to the decision by LES to deconvert the depleted uranium hexafluoride (DUF¢)
that would be produced by the proposed LES enrichment facility to uranium oxide (U3Og), what

opinions were offered in the opposing experts’ direct testimony that you plan to discuss?

A2. The testimony of interest from R.M. Krich was as follows
Q11. What is the basis for your decision to convert the DUF¢ to U303?

All. (RMK) The U;O; is recognized by the NRC as the more stable
physiochemical form and the more compatible, as regards to safety, with the
long-term disposition of tails (See LES Exhibit 19). In fact, NRC has
recommended-U3Og as a waste form for the long term storage and disposal, as it
is thermodynamically stable and relatively insoluble (See LES Exhibit 20). DOE
has also identified conversion to U3Og as the preferred alternative in its Final
Programmatic Environmental Impact Statement for Alternative Strategies for the
Long-Term Management and Use of De gleted Uranium Hexafluoride (DOE/EIS-
0269)(April 1999)(See LES Exhibit 18) (emphasis added)

The testimony of interest from D.E. Palmrose was as follows
Q7. What is meant by the conversion of depleted uranium hexaflouride waste?
A7. 'ﬂle uranium enrichment process that is to be used by LES at the proposed
National Enrichment Facility (NEF), will produce as a byproduct, depleted uranium
hexafluoride (DUFs). DUFs, when stored in cylinders, emits low levels of gamma
and neutron radiation. In addition, DUFg is highly reactive to water vapor in air,
forming hydrogen fluoride (HF) and uranyl fluoride (UO,F?2), both of which are
chemically toxic substances. Therefore, for the purposes of long-term waste
management, DUF; is converted into a more stable form. The process of

convertmg the DUFg to a more stable form is the “conversion” process that is
referenced.? (emphasis added)

Q3. Given that the witnesses for both LES and the NRC staff have testified that the purpose of
deconversion is to p]acé the depleted uranium tails into a form suitable for long-term management
and disposal and that R.M. Krich testified explicitly that, for its preferred option of building a
private facility, LES’s choice of deconversion prod.uct (i.e. U303) was based upon this form’s

suitability for disposal, what have you concluded with respect to the adequacy of the environmental

! Testimony of Rod M. Krich p. 4
? Testimony of Donald Palmrose p. 4



impacts analyzed in the Draft Environmental Impact Stafement for the proposed National

Enrichment Facility (NEF DEIS) for the operation of the deconversion plant?

A3. The specific steps in the deconversion of DUFg to a more stable chemical form for long-term
disposal depend on the final choice for which potential form is to be produced. All parties are
agreed on this point of technical principle. For instance, DUFj is not a suitable waste form fbr long-
term storage or for disposal. The entire issue of the impacts of the conve.rsion plant centers on this
fact — the need to convert it to a form that is suitable for long term management, including disposal.
On this much also there is now agreément between the NRC, LES, and myself. So the rest of the
issue remains about one technical detail: to what form should DUF¢ be converted so that it is
suitable for long term management, including disposal. The relevance of this question is also clear
from R.M. Kirch’s testimony, because it goes directly to understanding and evaluating the impacts
of the conversion facility on the enviromﬂent, which is the matter at hand. In particular, the steps
for producing uranium oxide (U30s3) or uranium dioxide (UO,) are different and result in different
impacts such as the level of contamination in the resﬁlting hydrofluoric acid or calcium fluoride.
The choice of disposal strategy will have a significant impact on the choice of which deconversion
process is to be pursued, and this is clear from the testimony offered by R.M. Krich and D.E.

Palmrose.

‘While the NRC staff and DOE have currently settled: on U303 as the most promising chemical form
for long-term management and disposal, no final disposal strategy has been chosen or fully
analyzed by the DOE in relation to the management of its depleted uranium stockpile.? In the 1997

Lawrence Livermore National Laboratory engineering analysis of DUF¢ management and disposal

3 DOE Paducah EIS 2004 p. 2-11, 2-17, and 2-25 (NIRS/PC Exhibit 52)
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options, the authors concluded that both U305 and UO, were “principal option[s]” for “long-term
storage or disposal.”* Both grouted U;O; and grouted UO; were included as possible waste forms
in the base-case of the Livermore analysis.” In addition, the Final Programmatic Environmental
Impact Statement for the Alternative Strategies for the Long-Term Management and Use of
Depleted Uranium Hexafluoride (PEIS) retained both U3Og and UO; in their discussions “because
of their chemical stability” which would aid in the depleted uranium’s ultimate disposal.® Finally,
and perhaps most importantly, in its recent ruling on the classification of depleted uranium as low-
level radioactive waste, the NRC accepteci our contention that the suitability of U;Og for disposal is
not clear, and that further environmental and safety analysis is required. Specifically they
concluded that

A more difficult question [than the classification of DU] -- and one we need not

answer today -- 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 the intervenors that a definitive

conclusion on this and other disposal method questions cannot be reached at

this time, and may require further environmental or safety analysis. Our

decision should not be read to intimate any Commission view on this issue, which

relates both to the plausibility of LES’s proposed private disgosal options, and to

financial assurance -- issues which remain before the Board.” (emphasis added)
LES has stated that its preferred option is the deconversion of the DUFg to DU305 followed by its
disposal as a bulk powder in an abandoned mine or potentially at a shallow land disposal facility. In
addition, LES has stated that it will consider the following reactions for producing the DU;0g

UFs+2 Hy0 > UOSF, +4 HF |
followed by

3 UOyF; + H +2 H,0 2 U305 + 6 HF

4 LLNL Engineering Analysis 1997 p. 6.4-vi and 6.6-vi (NIRS/PC Exhibit 55).
3 LLNL Engineering Analysis 1997 p. 3-22 (NIRS/PC Exhibit 55)

S DOE PEIS 1999 p. I-1 (NIRS/PC Exhibit 54)

7 NRC Ruling on DU and LLW p. 26 (Jan. 18, 2005).



On the other hand, depleted uranium hexaﬂu;)ride may also be converted into UO; instead by the
following reactions |

UFs + 2 H,0 > UO,F; + 4 HF
followed by

UO,F, +H; > UO; +2 HF
As discussed in Makhijani and Smith, 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, Nov. 24, 2004, the depleted uranium that woﬁld be produced as a result of the proposed
LES enrichment facility is similar in hazard to transuranic waste and will likely require fabrication
into a suitable waste form and disposal in a mined repository such as the Waste Isolation Pilot Plant
in order to adequately meet the existing dose and exposure limits imposed by NRC and EPA

regulations.

The DU;0;3 that would result from the first deconversion process shown above would be less dense
and less uniform in particle size than the DUO; that would result from the second process. These
properties make it less suitable for processing into a waste form that would aid in the development

. of a disposal strategy protective of the public health and capable of meeting the existing regu]atorsr
limits for uranium exposure. On the other hand, the smaller more uﬁiform particle size of the DUOQ,
that is an advantage in waste form processing also adds to the level of uranium contamination in the
resulting byproducts (mainly the hydrofluoric acid and the calcium fluoride that would result from
neutralizing the HF) as well as adding to the airborne releases of uranium from the process building
stack of the deconversion facility. The estimated stack releases of uranium for a DUQ; facility are

more than three-and-a-half times those of a DU30s facility.?

® LLNL 1997 (EA) p. 6.4-7-2, 6.5-7-2, 6.6-7-2, and 6.7-7-2 (NIRS/PC Exhibit 55).
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In addition, the process for deconverting to UO, requires more water, and the smaller particle size
results in greater contamination of the resulting wastewater. In the 1997 LLNL engineering
analysis, both the U303 and the UO, facilities would produce treated wastewater that was
contaminated above the EPA safe drinking water standard of 30 pg/liter; The water from the U3Os
facility had an estimated 42 pg/liter while the water from the UO; facility had an esti;nated 62
pé/liter. Both of these facilities would re'quire large amounts of water to dilute this pollution to the
EPA drinking water levels if this water was released from the site. However, the UO; facility
would pollute approximately 73.2 million additional liters per year ;:ompared to the U303 plant, an
increase of almost 80 percent. ® For comparison, this additional volume of water would be enough
for the annual drinking water needs of more than 100,000 adults. Hence, while the water impacts
- are not negligible in either case, especially in the éoﬁtext of a region where water résources are
scare, they are different and must be evéluated as such. There appears to be a trade-off between
“water pollution in the relatively short term (decades) and the impact over the long-term, w1th the
former being greater for DUO, conversio.n option, and the latter potentially far. lower for that same
option. The consideration of water pollution is evidently central to the assessment of the impact of
the facility and, hence, the impacts of different conversion options, including the converéion to

.

DUOQO,, must be assessed.

The ER and the DEIS do not address me relativé environmental performance of DU3;03 and DUO,
or of their fabrication into waste forms suitable for long-term management and disposal in such a
way that woul(i have a higﬁ probability of protecting the public heath. The relative impacts of |
deconverting to DU303 or DUOz are not analyzed in the DOE site Speciﬁé EISs for the Paducah and

Portsmouth facilities referred to in the NEF DEIS. In addition, as will be discussed below, the

® LLNL Engineering Analysis 1997 p. 6.4-4-3 and 6.6-4-4 (NIRS/PC Exhibit 55).
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uncertainties in process and technology choices makes it uncertain whether the impacts discussed in
the PEIS truly bound the impacts of the UO, facility, and makes an accurate comparison of the two

options in the context of the LES facility impossible.

Q4. With respect to the issue of whether the private deconversionfacility preferred by LES would
produce aqueous HF, anhydrous HF, or calcium fluoride (CaF5), what testimony will you be

addressing?

A4. RM. Krich testified that LES has not yet decided hpon a specific deconversion process to |
produce U303, nor have they decided upon whethef the facility would produce aqueous HF,
“anhydrous HF, or neutralize the acid to calcium fluoride. Desp.ite this lack of specifics, R.M. Krich
testified that the analysis in the PEIS for thé impacts of AHF production would bound any possible

impacts from the proposed LES fa.cility.lo

D.E. Palmrose testified that the site-specific Final EISs did not consider AHF production, but that

the EISs did make note of the analysis presented in the PEIS.!! In addition, he went on to testify

that i

Q20. Would you be able to address the impacts that would result from conversion
utilizing a distillation process to convert aqueous HF to anhydrous HF with the
same degree of specificity used in the DEIS regarding the neutralization process?

A20. No. Specific analyses on the impacts from the neutralization process are
contained in the Paducah and Portsmouth FEISs. On the contrary, with regard to a
process of distillation resulting in anhydrous HF, there is no current conversion
facility that uses this technology. Furthermore, there is no plan to construct such a
facility, therefore, the process used to distill HF to an anhydrous form has not been
fully developed. Therefore, any assessment of the impacts resulting from
distillation would have a high degree of uncertainty and any analysis would have to

10 Testimony of Rod M. Krich p. 4-5 and 12-13
" Testimony of Donald Palmrose p. 9-10



be derived from the evaluation of similar technologies. In the PEIS, DOE
performed this type of analysis by relying on data from similart technologies. The
PEIS presented the potential impacts as a range of impacts designed to provide a
reasonable estimate of their magnitude, taking into account the uncertainty relative
to the specific technology and site. PEIS at F-4.7'?

Q21. Do you consider the analysis contained in the PEIS to be an adequate
analysis of the impacts of distillation, given the current understanding of technology
that could be used in distillation?

A21. Yes. Given these uncertainties and based on current knowledge, the analysis
performed by DOE in the PEIS presents a thorough analysis of impacts of a
conversion facility using an as yet to be commercially established distillation
process to produce anhydrous HF. A more specific analysis would require
knowledge of the specific processes which would be used to perform the dnstlllatlon
process and the specific site at which the facility would be constructed.”!

Q5. Given what has been testified to regarding the possibility that the LES private deconversion
facility might upgraded the aqueous HF to anhydrous HF, what opinions have you formed regarding

the needed analysis that has not been included in the NEF DEIS?

AS. Given the unéerta_inties acknowledged by LES, and the immaturity of technological
development of producing AHF as the end product in the deconversion process, it is difficult to
technically sustain the claim of bounding impacts. Despite the fact that R.M. Krich testified that no
specific process has yet been decided, the NEF DEIS states that

In this Draft EIS, it is assumed that the proposed conversion facility would be using
the same technology adapted for use by DOE in its conversion facilities. This
technology would apply a continuous dry conversion process based on the
commercial process used by Framatome Advanced Nuclear Power, Inc., fuel
fabncatlon facility in Richland, Washington (DOE, 2004a; DOE, 2004b LES,
2004a).

12 Testimony of Donald Palmrose p. 10-11
13 Testimony of Donald Palmrose p. 11
“NRC Draft EIS 2004 p. 2-28 (NIRS/PC Exhibit 41).



‘The Paducah and Portsmouth facilities, however, will produce aqueous HF and therefore in regards
to the proposed process for the upgrading the aqueous HF to anhydrous HF, the 1997 Livermore
analysis assumed that the process of direct distillation would be used. This was also the assumption
used in the PEIS.!® The distillation process is not used in any of the existing deconversion plants,
nor in the cited fuel fabrication facility. Given this lack of commercially available experience, the
Livermore analysis noted that

Although anhydrous HF is not produced as the by-product from the Cogema

facility, distillation (the assumed process to upgrade the aqueous HF) is well

established. Again, any uncertainties with the specific distillation process and its

integration assumed for the engineering analysis (see Section 3.2.1.1) would be

addressed in a subsequent engineering development phase of the Program.'®
Despite the confidence of the DOE and others that, because distillation is a common industrial
process that it could be straightforwardly adapted to the needs of a DUF¢ deconversion plant, the
experience of Cogema proved otherwise. As reported in 2001, Cogema abandoned distillation as a
_possibility for upgrading the HF produced at their Pierrelatte facility. Specifically it was reported
that

Various alternatives of the dry process were investigated. One process that received

special attention was to distill the aqueous HF to obtain anhydrous acid and to

recycle the remaining azeotrope by direct reinjection in the defluorination kiln. This

alternative was eventually discarded since it required more sensitive kiln

technology and was more corrosive.

~ and that

Studies have been carried out to convert this 70% [aqueous] HF to anhydrous HF,
which can be sold on the European market at a much higher price. Five different
processes have been technically compared. Direct distillation has been discarded
because of the lack of commercial market for the 38% azeotrope by-product and the
problems associated with its direct re-injection inside the defluorination kiln (such
as the design of a special super-heating system).!®

13 L LNL Engineering Analysis 1997 p. 3-8 (NIRS/PC Exhibit 55) and DOE PEIS 1999 p. F-12 (NIRS/PC Exhibit 54).
'8 LLNL Engineering Analysis 1997 p. 3-7 (NIRS/PC Exhibit 55).

17 Hartmann et al. 2001 (NIRS/PC Exhibit 61).

18 Hartmann et al. 2001 (NIRS/PC Exhibit 61).



In 2001, the preferred option of Cogema was to use a liquid-liquid extraction process, but no final
decision had been reached given their ability to continue selling the aqueous HF on the European

market.

Given the failure of distillation at the Cogema plant, it is necessary that the NRC and LES perform
additional analyses of the impacts of AHF production using technologies more likely to actually be
put into operation. The PEIS itself states that

For each conversion option, the potential environmental impacts are presented as a
range within each area of impact. This range is intended to provide a reasonable
estimate of the magnitude of impacts, taking into account the uncertainty relative to
the specific technologies and sites that could ultimately be selected for conversion.
The range of impacts results from two factors: (1) fundamental differences among
the technologies within each conversion option; and (2) differences in the
conditions at the three representative sites that were evaluated. A more detailed
assessment of specific technologies and site conditions will be conducted, as
appropriate, as part of the second phase (tier) of the programmatic National
Environmental Policy Act (NEPA) approach.!®

and that

The cumulative impacts of conversion, long-term storage, and disposal activities
could not be determined because specific sites and technologies have not been
designated for these options. Further analyses of cumulative impacts would be
performed as required by NEPA and DOE re%ulations for any technology or siting
proposals that would involve these facilities.?

- .~

Given that the PEIS considers only the impacts of distillation, it is not possible to determine
whether its reported impacts actually bound the possible impacts of a private facility built to handle
the depleted uranium from the proposed LES enrichment facility that would use alternative

technologies to upgrade the aqueous HF to anhydrous HF.

' DOE PEIS 1999 p. F-4 (NIRS/PC Exhibit 54).
2 DOE PEIS 1999 p. 4-29 (NIRS/PC Exhibit 54).
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Q6. With respect to the adequacy of the analysis presented in the NEF DEIS and its reliance on the
previous environmental impact states prepared by the DOE, what testimony do you plan to discuss

in relation to the impacts of a UO, deconversion facility?

A6. R.M. Krich has testified thaf LES relied upon the DOE PEIS and the two site-specific Final
EISs for the Paducah and Portsmouth facilities for their analysis of the impacts from the
deconversion of the depleted uranium to be produced by the proposed LES facility.?! In particular,
with respect to the private facility option, he testified that |

Q19. Do these EISs bound the environmental impacts of the private sector
deconversion option, if LES should elect to pursue this option?

A19. (RMK) If LES should elect to pursue its “preferred” strategy of transporting
the depleted uranium hexafluoride from the NEF plant to a private sector
deconversion facility, the environmental evaluations published by DOE, comprising
the site-specific EISs for the Paducah and Portsmouth sites and the Programmatic
Environmental Impact Statement, appropriately address and bound the
environmental impacts that might be associated with the construction, operation,
and decommissioning of a private sector deconversion facility. Understanding that
if LES elects to pursue a private sector deconversion facility, further environmental
evaluation would be undertaken of the site-specific impacts-of such a facility as part
of the licensing process, the DOE Programmatic EIS and site-specific EISs (as well
as the NRC FEIS for the CEC facility) adequately address the potential generic
environmental impacts of such a facility in a way that “bounds” or “envelopes”
those environmental impacts.”?

Q7. In light of the use of these documents by LES and the NRC, have you reached an opinion as to
whether or not the PEIS and the two site-specific Final EISs can be considered to bound the impacts

of a private deconversion plant that would produce UO,?

2! Testimony of Rod M. Krich p. 8
2 Testimony of Rod M. Krich p. 10
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A7. As highlighted by the abdve discussfon regarding the process for upgrading the aqueous HF to
anhydrous HF, there is significant uncertainty that is introduced into the generic analyses prepared
by the DOE due to the lack of exisfing comme_r;:ial technologies for fnany of the opti(;ns considered.
The consideration of related technologies ﬁom similar industrial settings is no guarantee that they

will be able appropriate to the deconversion facility under consideration.

The 1997 Lawrence Livermore engineering analysis which formed, in part, the technical basis for
the PEIS states that

Due to the fact that the oxide throughput is an order of magnitude higher than that

for nuclear fuel fabrication plants, the preconceptual design assumes much larger

sintering furnaces than those used in commercial fuel fabrication plants. Furnaces

of this size and with these performance specifications are not presently available,

but furnaces with one or two of the features (high capacity, high temperature, and

special gas atmosphere) are common. It is believed that sintering furnaces

comlzasining all of these features can be engineered and fabricated with moderate

risk. ' ' '
Despite being smaller than the DOE facilities, the deconversion plant envisioned in the NEF DEIS
would still require technology of a larger scale than that which is available today. The Framatome
ANP Richland fuel fabrication facility upon which many elements of the analysis was based has an
- annual throughput seven-and-a-half times smaller than the 7,800 metric tons envisioned for a
private deconversion facility built to handle the LES DUFg. In fact, the largest of the fuel
fabrication facilities in the United States analyzed by Argonne National Laboratory had a
throughput that was still nearly four and half times smaller than what would be needed to handle the

depleted uranium from the proposed LES facility.2*

¥ LLNL Engineering Analysis 1997 p. 3-11 (NIRS/PC Exhibit 55).
* Ranck and Monette 2001 p. 4 (NIRS/PC Exhibit 60).
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The scaling and technology availability uncertainties in the UQ, process make it likely that changes
to the facility will be required versus the range of options considered in the PEIS. This. is similar to
the abandonment of direct distillation by Cogema for the production of anhydrous HF desi:ite the
common use of distillation in other industries discussed above. In the évent of such process
changes, it follows that the impacts presented in the PEIS and the two site-specific Final EISs do
not necessarily bound the impacts of the plausible deconversion facilities that need to be considered

by LES and the NRC.

An example of such a case can readily be found in a comparison of the PEIS and the site-specific
Final EISs. The PEIS is claimed to bound the possible generic impacts from the oper:cltion of
various deconversion facilities. However, between the time the PEIS was finalized in 1999 and
‘when the Paducah and Portsmouth EISs were finalized in 2004, the nature of the process to be used
was changed in at least one important respect that resulted in an increase to the consequences of a
worst-case chemical accident at the plant, namely the ammonia stored on site for use had been

changed to anhydrous ammonia.

In‘ the deconversion process, ammonia is used to produqe hydrogen gas. Depleted uranium
-hexafluoride can be deconverted to U;Og without the use of hydrogen gas and, in fact, the 1997
LLNL study assumed that no ammonia would be used in its analysis of the U3Og facility. The
deconversion process to UO,, on the other hand, requires hydrogen gas, and the Livermore analysis
assumed an annual consumption of 1,318 metric tons per year in that case.?* If an alternative
process for deconversion. to U303 is used (the preferred option by LES), than both facilities would

require the input of hydrogen gas, however, deconversion to UO, would still requires significantly

2 LLNL Engineering Analysis 1997 p. 6.4-4-3 and 6.6-4-4 (NIRS/PC Exhibit 55).
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more. The PEIS assumed that a total of 500 truck shipments of ammonia would be required to a.
U;0; plant. The Paducah Final EIS, however, assumed that 1,300 truck shipments (or 650 rail
sh'ipments) of anhydrous ammonia would be required.2® For comparison, the PEIS had assumed
1,100 rail shipments of ammonia would be required for a UO, facility.. How many shipments and
what volume of anhydrous ammonia storage and throughput would likely be required if the UO,
option were given an additional level of detailed analysis as was done for the DOE U30j3 option is

not known and should be considered by LES and the NRC.

In addition to changing the nature of the process chemicals and the amount shipped, the accident
consequences in the PEIS for an ammonia tank rupture do not bound all of the consequences
reported in the Paducah Final EIS. In the PEIS the ammonia tank rupture was found to pose a risk
of causing irreversible health effects to 180 to 420 non-involved workers and 8 to 1,700 members of
the general public, should it occur.?’ The Paducah Final EIS has lower potential consequences for
the public from the rupture of an anhydrous ammonia tank (2 to 370 irreversil;le health effects at the
preferred location), but larger consequences for the non-involved workers (600 to 1,600 persons

experiencing irreversible health t:ffects).28

While the likelihood of the ammonia tank rupture accident is considered to be very small, the fact
that the PEIS failed to bound the impacts presented in the Paducah FEIS for the DOE’s U30s
facility, as well as the likely process and technology changes that would occur as the UO, design

moved from pre-conceptual to a more realistic level provides support for the conclusion that the

26 DOE PEIS 1999 p. 5-47 (NIRS/PC Exhibit 54) and DOE Paducah FEIS 2004 p. 2-33 and 5-71 (NIRS/PC Exhlblt 52).
21 DOE PEIS 1999 p. F-34 (NIRS/PC Exhibit 54).
28 DOE Paducah FEIS 2004 p. 2-48 to 2-49 (NIRS/PC Exhibit 52).
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NRC and LES have failed to adequately present a thorough analysis of the expected environmental
impacts of a UO, deconversion facility by referencing the DOE PEIS. The PEIS itself states that

For each conversion option, the potential environmental impacts are presented as a
range within each area of impact. This range is intended to provide a reasonable
estimate of the magnitude of impacts, taking into account the uncertainty relative to
the specific technologies and sites that could ultimately be selected for conversion.
The range of impacts results from two factors: (1) fundamental differences among
the technologies within each conversion option; and (2) differences in the

- conditions at the three representative sites that were evaluated. A more detailed
assessment of specific technologies and site conditions will be conducted, as
appropriate, as part of the second phase (tier) of the programmatic National
Environmental Policy Act (NEPA) approach.?’

and that

The cumulative impacts of conversion, long-term storage, and disposal activities

could not be determined because specific sites and technologies have not been

designated for these options. Further analyses of cumulative impacts would be

performed as required by NEPA and DOE re%ulations for any technology or siting

proposals that would involve these facilities.’
Given the likelihood that technologies other than those considered in the PEIS will need to be
adopted in the development of a realistic deconversion facility of the scale necessary, the impacts of

the UO; deconversion option requires further NEPA analysis by LES and the NRC. Moreover,

some of this analysis will be process oriented, but some must neceséarily be site specific.

Q8. With respect to the issue of transportation, what did the pre-filed direct testimony contain that

you plan to discuss?

¥ DOE PEIS 1999 p. F-4 (NIRS/PC Exhibit 54).
3 DOE PEIS 1999 p. 4-29 (NIRS/PC Exhibit 54).
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A8. The testimony of R.M: Krich, claims that the analysis in the PEIS bounds all transportation
accidents given that it considers adequately long distances (250 to 5,000 km) and considers all of

the types of materials that might be transported in connection to the proposed LES facility.!

Q9. With respect to their reliance on the analysis conducted in the PEIS, what opinion have you

formed with respect to the adequacy of this approach?

A9. The transportation analysis presented in the DOE PEIS does not consider all of the process
chemicals that might be transported in connection with a private deconversién facility built to

- handle the depleted uranium from the proposed LES enrichment facility. For example, the Final
EISs for the Paducah and Portsmouth deconversion plants consider the transportation of anhydrous
ammonia which is more volatile and haz.ardo.us than the ammonia considered in the PEIS. In
addition, the site-specific EISs considered larger numbers of shipments of anhydrous ammonia than
the number of ammonia shipments considered in the IA’EIS.32 In addition, from the 1997 LLNL
study, it is known that facilities to deconvert to UO; would require larger amounts of anhydrous
ammonia than facilities deconverting to U;Og given the greater hydrogen needs of producing
uranium dioxide. This is an example of the kind of issue that arises in transitioning from the
generic to the specific technologies that were noted above in which the PEIS analysis might not

bound the impacts of operation of real world facilities.

In addition, the transportation accidents considered in the DOE analysis apparently did not report

the impacts of a serious train fire in general much less a bounding accident like the Baltimore CSX

3! Testimony of Rod M. Krich p. 13-14
32 DOE PEIS 1999 p. 5-47 (NIRS/PC Exhibit 54) and DOE Paducah FEIS 2004 p. 2-33 and 5-71 (NIRS/PC Exhibit 52).
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train ‘ﬁre that occurred in mid-July 2001, The CSX train derailment ignited .a leak of tripropylene
and burned additional cars of wood and paper products. The flames and heat prevented access to
the tunnel for éeveral days while smoke poured out both ends of the tunnel and a number of -
manholes along the street. Two other rail cars involved in the accident were carrying hydrochloric
acid and one contained an environmentally hazardous plasticizer.>® The influence of accidents suth
as train fires on the chemical and radiological hﬂpacts of transportation should be fully addressed in
the NEF DEIS. The recent rail accident in G;'aniteville, S.C. on January 6, 2005 involving the
release of chlorine gas in which nine people died, 256 were injured, and 5,400 (virtually the total
population of the nearby town) were evacuated highlights the continued risks associated with the

transportation of hazardous materials.>*

33 NTSB/RAB-04/08 p. 1-2 and 6 (NIRS/PC Exhibit 62).
34 Fears, D. and S.K. Goo 01/10/05 (NIRS/PC Exhibit 63). -
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2005, the fo'reg.oing Rebuttal Testimony of Dr. Arjun Makhijani on behalf of Nuclear Information
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and by first class mail upon the following:

G. Paul Bollwerk, III

Atomic Safety and Licensing Board Panel
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

e-mail: gpb@nrc.gov

Dr. Paul B. Abramson

Atomic Safety and Licensing Board Panel
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

e-mail: pba@nrc.gov

Dr. Charles N. Kelber

Atomic Safety and Licensing Board Panel
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

e-mail: cnk@nre.gov

James Curtiss, Esq.

David A. Repka, Esq.

Winston & Strawn

1400 L St.

Washington, D.C. 20005-3502

* e-mail: jeurtiss@winston.com

drepka@winston.com
moneill@winston.com

John W, Lawrence, Esq.
National Enrichment Facility
100 Sun Avenue, N.E

Suite 204

Albuquerque, NM 87109
e-mail: jlawrence@nefnm.com
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Office of the General Counsel
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001
. Attention: Associate General Counsel for Heanngs Enforcement, and Administration
e-mail: OGCMailCenter@nrc.gov
Ibc@nrc.gov
abcl@nrc.gov
jth@nre.gov
dmrl@nrc.gov
dac3@nrc.gov

Office of Comm1ssmn Appellate Adjudication
Mail Stop O-16C1

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

Tannis L. Fox, Esq.

Deputy General Counsel

New Mexico Environment Department
1190 St. Francis Drive '

Santa Fe, NM 87502-1031

e-mail: tannis_fox@nmenv.state.nm.us

Glenn R. Smith, Esq.

Christopher D. Coppin, Esq.

Stephen R. Farris, Esq.

David M. Pato, Esq.

Assistant Attorneys General

P.O. Drawer 1508

Santa Fe, NM 87504-1508

e-mail: ccoppin@ago.state.nm.us
dpato@ago.state.nm.us
gsmith@ago.state.nm.us
sfarris@ago.state.nm.us

Secretary
U.S. Nuclear Regulatory Commission

Washington, D.C. 20555-0001
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e-mail: hearingdocket@nre.gov

indsay A. Lgvejoy, Jr.
618 Paseo de Peralta, Unit B
Santa Fe, NM 87501
(505) 983-1800
(505) 983-0036 (facsimile)
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