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U.S. Nuclear Waste Technical Review Board

Correspondence with 


U.S. Department of Energy


In addition to published reports, the Board periodically writes letters to the Director of the U.S. 
Department of Energy’s (DOE) Office of Civilian Radioactive Waste Management (OCRWM). The letters 
typically provide the OCRWM with the Board’s views on specific technical areas earlier than do Board 
reports. The letters are posted on the Board’s Web site after they have been sent to the OCRWM. 
For archival purposes, the six Board letters written during the period covered by this report are repro­
duced here. 

The OCRWM typically responds to the Board’s reports and letters, indicating its plans to respond to the 
Board’s recommendations. Included here are the OCRWM’s responses received by the Board during 
calendar year 2004 and early 2005. Inclusion of these responses does not imply the Board’s concurrence. 

•	 Letter from Mark Abkowitz, Chair, Panel on the Waste Management System, to Margaret S. Y. Chu, 
Director, OCRWM; March 29, 2004. 
Subject: DOE’s participation at the Panel on the Waste Management System meeting held January 
21, 2004 

•	 Letter from Ronald M. Latanision, Chair, Panel on the Engineered System, to Margaret S. Y. Chu, 
Director, OCRWM; April 5, 2004. 
Subject: DOE’s participation at Panel on the Engineered System meeting held March 9–10, 2004 

•	 Letter from Richard N. Parizek, Chair, Panel on the Natural System, to Margaret S. Y. Chu, Director, 
OCRWM; May 3, 2004. 
Subject: DOE’s participation at Panel on the Natural System meeting held January 20, 2004 

•	 Letter from Margaret S. Y. Chu, Director, OCRWM, to David J. Duquette, Chair, Executive 
Committee; May 17, 2004. 
Subject: DOE’s responses to recommendations in the December 16, 2003 letter 

•	 Letter from Margaret S. Y. Chu, Director, OCRWM, to Mark Abkowitz, Chair, Panel on the Waste 
Management System; May 28, 2004. 
Subject: DOE’s responses to recommendations in the March 29, 2004 letter 
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•	 Letter from Margaret S. Y. Chu, Director, OCRWM, to Ronald M. Latanision, Chair, Panel on the 
Engineered System; July 21, 2004. 
Subject: DOE’s responses to recommendations in the April 5, 2004 letter 

•	 Letter from David J. Duquette, Chair, Executive Committee, to Margaret S. Y. Chu, Director, 
OCRWM; July 28, 2004. 
Subject: DOE’s participation at the May Board meeting 

•	 Letter from Margaret S. Y. Chu, Director, OCRWM, to Richard N. Parizek, Chair, Panel on the 
Natural System; September 10, 2004. 
Subject: DOE’s responses to recommendations in the May 3, 2004 letter 

•	 Letter from B. John Garrick to Margaret S. Y. Chu, Director, OCRWM; November 30, 2004. 
Subject: DOE’s participation at the September Board meeting 

•	 Letter from B. John Garrick to Margaret S. Y. Chu, Director, OCRWM; December 1, 2004. 
Subject: DOE’s participation at the Panel on the Waste Management System meeting held 
October 13–14, 2004 

•	 Letter from Margaret S. Y. Chu, Director, OCRWM, to B. John Garrick; January 26, 2005. 
Subject: DOE’s responses to recommendations in the July 28, 2004 letter 

•	 Letter from Margaret S. Y. Chu, Director, OCRWM, to B. John Garrick; February 1, 2005. 
Subject: DOE’s responses to recommendations in the December 1, 2004 letter 

•	 Letter from Theodore J. Garrish, Deputy Director, OCRWM, to B. John Garrick; March 31, 2005. 
Subject: DOE’s responses to recommendations in the November 30, 2004 letter 
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UNITED STATES 

NUCLEAR WASTE TECHNICAL REVIEW BOARD 
2300 Clarendon Boulevard, Suite 1300 

Arlington, VA 22201 

March 29, 2004 

Dr. Margaret S. Y. Chu 

Director

Office of Civilian Radioactive Waste Management  

U.S. Department of Energy  

1000 Independence Avenue, SW

Washington, DC  20585 


Dear Dr. Chu: 

Thank you for the Department of Energy’s (DOE) support of our January 21 panel 

meeting on transportation strategic planning.  Now that the DOE has received significant funding 

to develop a transportation system for Yucca Mountain, we anticipate that updates on progress in 

this area may become a regular feature of our future Board meetings.  We also anticipate holding 

additional panel meetings devoted solely to transportation on a regular basis. 

At the January 21 meeting, we heard that there has been significant experience in 

transporting spent fuel and similar materials safely, both in the United States and abroad, and 

that the planning and operational issues related to the movement of those materials can readily be 

identified. Because a Yucca Mountain transportation system would be substantially larger than 

those used for many previous shipping campaigns in the United States, the challenges in 

developing such a transportation system and operating it safely and efficiently become 

magnified.  From that perspective, we offer the following comments on information presented at 

the January 21 meeting. 

x�	 The Board believes that proper transportation planning for meeting a 2010 operational 

start-up is a large and ambitious task.  This observation is based on both the current status 

of Yucca Mountain project transportation planning and a retrospective view of the Waste 

Isolation Pilot Plant (WIPP) transportation planning and implementation.  Consequently, 

proper strategic planning is vital at this time.  Although the release of the DOE’s initial 

strategic plan in November 2003 is commendable, the Board feels that the plan lacks the 

necessary detail for truly understanding the DOE’s intentions and awareness of the 

complexity and scale of transportation planning.  The Board recommends that the DOE 

develop and produce a Gantt chart (or its equivalent) showing the schedule for 

transportation planning activities according to each activity’s scope, duration, resources 

required, and relationship to other activities. This will enable the DOE to demonstrate 

that a systematic approach to transportation planning is being undertaken, identify the 

activities that are anticipated to occur in sequence or in parallel, and acknowledge what 

constitute critical-path activities. 
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x�	 The Board cannot stress enough the importance of collaboration and communication with 

a diverse set of transportation stakeholders—early and often. This set includes 

stakeholders at all levels of government.  Although the Board believes that the DOE’s 

resumption of transportation planning discussions with regional government 

organizations represents a positive step, that is not a substitute for the need to engage in 

constructive dialogue with individual states and affected units of local government. 

Marginalizing these relationships will not only make the DOE appear disingenuous but will 

also become problematic when the DOE requests the future cooperation of these entities 

(e.g., permitting). 

x�	 The Board sees waste acceptance emerging as a key strategic planning consideration.  

There is a compelling need for the DOE and the utility industry to clarify the 

interpretation of current contract provisions regarding the type of spent fuel that can be 

shipped and the timetable for doing so, as well as to negotiate any changes to these 

provisions to satisfy both DOE and utility shipping concerns. Absent these clarifications 

and negotiations, cask requirements and transport logistics that are compatible with the 

waste to be shipped will be a formidable, if not impossible, task to define.  Although the 

Board understands that the DOE and the utility industry have been reluctant to discuss 

these issues because of pending litigation, the Board encourages the DOE to seek a 

method for facilitating such an exchange, perhaps through the use of an objective, 

unbiased third party. 

x�	 A complete and accurate inventory of rail, truck, and barge access/egress infrastructure 

for each nuclear power plant and corresponding site interfaces is a critical-path element 

in the transportation planning process that the DOE needs to address. The feasibility of 

certain modes for servicing specific facilities and the resources required to upgrade the 

infrastructure to meet safety and security standards will be important determinants in 

mode and route decisions as well as in scoping the financial requirements for operating 

such a system. 

x�	 Cask procurement can be a lengthy and expensive activity, especially given the design, 

testing, certification, and fabrication requirements associated with the production of new 

cask types. Before the launching of a full-scale development program, the Board advises 

the DOE to conduct a thorough review of waste inventory and acceptance assumptions; 

anticipated shipment schedules; the ability to utilize existing cask designs and the 

flexibility inherent in new designs to handle anticipated waste types, modes, and 

volumes; interface with the Yucca Mountain surface facility; and effects on ancillary 

transportation equipment design. 

x�	 The DOE should not underestimate its use of truck transport of spent nuclear fuel and 

high-level radioactive waste, irrespective of whether rail is designated as the primary 

transport mode.  With heavy-haul and super-heavy-haul shipments under consideration, 

obtaining permits, upgrading or expanding lanes on roadways, and providing enhanced 

security are just a few of the issues that will need to be addressed. These challenges will 

be exacerbated by the total reliance on trucking for the final portion of any shipment if 
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the Yucca Mountain project decides to receive waste shipments before a rail spur into the 

facility is available. 

x�	 For satisfying post-9/11 public expectations, security planning needs to be explicitly 

considered as part of a comprehensive transportation risk management process.  The 

DOE should give serious consideration to adopting U.S. Nuclear Regulatory Commission 

security requirements, which a concerned public may view as more effective than similar 

DOE requirements. 

x�	 Emergency response capability is seen by states and local communities as a vital 

component of shipment safety and security because it ensures that they can participate in 

protecting the public if a transportation incident occurs. Given that the WIPP 

transportation program worked with states for seven years to develop community 

relationships and provide emergency response training before the first shipment, and on 

the basis of estimates from various counties of the emergency response planning and 

training resources required, the DOE will need to demonstrate that adequate preparatory 

time and financial resources will be available. 

x�	 The Board observes that the DOE can draw on considerable operational experience on 

how to transport nuclear waste safely. This is evidenced by previous and ongoing 

campaigns involving WIPP, foreign research reactor fuel, naval spent fuel, and West 

Valley spent fuel. However, no formal integration of transportation activities within the 

agency appears to be taking place. The Board encourages the DOE to establish such a 

mechanism, perhaps by reestablishing its Senior Executive Transportation Forum. 

Thank you again for the DOE’s support of our meeting. 

Sincerely, 

{Signed By} 

Mark Abkowitz, Chair 

Panel on the Waste Management 

System 
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UNITED STATES 

NUCLEAR WASTE TECHNICAL REVIEW BOARD 
2300 Clarendon Boulevard, Suite 1300 

Arlington, VA 22201 

April 5, 2004 

Dr. Margaret S. Y. Chu 

Director

Office of Civilian Radioactive Waste Management  

U.S. Department of Energy  

1000 Independence Avenue, SW

Washington, DC  20585 


Dear Dr. Chu: 

The Board’s Panel on the Engineered System held a meeting January 20, 2004, in Las 

Vegas. The theme of the meeting was “Repository Design Update.”  There were nine 

presentations at the meeting: five by the staff of your Office of Repository Development, one by 

a representative of your Office of Strategy and Program Development, two by a representative of 

Nye County, and one by a representative of the Nuclear Energy Institute. In addition, 

representatives of OCRWM’s Management and Operating Contractor, BSC, were present at the 

meeting to answer questions.  The purpose of this letter is to thank you again for the participation 

in the meeting by you, your staff, and your contractor and to provide the following Board 

feedback from the meeting. 

x�	 As described at the meeting, the design of the repository surface facilities includes 

temporary storage for up to 40,000 metric tons of spent fuel.  We understand that the 

current plan is to construct only 1,000 metric tons of storage capacity and that additional 

storage would be constructed only as needed and only to the extent needed. We also 

understand that the DOE intends that the entire 40,000 metric tons of storage capacity 

will be included in the license application. The technical justification for a 40,000 metric 

ton storage facility is unclear. As pointed out in BSC’s February 2002 “Thermal 

Operating Modes” white paper, a larger surface facilities area with a pad for extended 

surface aging could affect the analysis of aircraft-crash hazard. The Board recommends 

that the technical justification for such a large storage facility be explained. 

x�	 The Board understands that BSC recently awarded a fixed-price contract to build the first 

full-scale waste-package prototype. We believe that the technical information obtained 

during the course of performance of this contract will be very important, and we agree 

that more waste-package prototypes are needed.  We understand that the reasons for 

building prototypes include reasons other than obtaining technical information.  

However, we would like more explanation about the technical information that will be 

obtained by the current plan to build 14 more prototypes. 
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x�	 While not unprecedented, the stainless-steel perforated plate and stainless-steel bolt 

system proposed as the ground-support system for emplacement drifts is highly unusual 

and expensive. We would like to learn more about the technical basis for the selection 

of stainless steel as the material of construction, particularly for the perforated plate. We 

also would like to know which other materials were considered for ground support and 

the technical bases for their rejection. We understand that the emplacement-drift ground- 

support system is designed for a preclosure service life of 100 years and “not to 

preclude” a preclosure period of up to 300 years. We would like a description of the 

planned inspection and maintenance activities — including a description of how those 

activities would be conducted — for both the first 100 years and the subsequent 200 

years. 

x�	 The Board notes that changes have been made in the subsurface repository design to 

increase the radius of each emplacement drift turnout and to move the ventilation control 

door to the outer end of each turnout. These changes will affect postclosure waste-

package temperatures, particularly the temperatures of packages close to the turnouts.  In 

addition, these changes are likely to exacerbate “cold trap” effects near and in the 

turnouts. We strongly recommend that temperature and relative humidity calculations be 

revised to reflect the design changes, if that has not been done already. 

x�	 The Nye County work on the evolution of chemistry in the engineered barrier system and 

on the topic of natural ventilation is very interesting. These topics are important because 

they influence both waste-package corrosion and transport from the engineered barrier 

system.  It is clear that the environment in drifts is not a quasi-static or slowly changing 

one but a dynamic one driven in part by temperature differences among waste packages 

and along the drifts. Such differences will always exist but will be greater during the 

thermal pulse period.  A repository at Yucca Mountain will have some degree of natural 

ventilation or natural circulation regardless of whether it is deliberately engineered into 

the repository design or not. Models for temperature and relative humidity predictions 

must take these natural processes into account fully. 

We would like to thank you again for your participation in the meeting and for the 

assistance of your staff in preparing for the meeting.  We particularly appreciate the technical 

coordination assistance provided by Claudia Newbury and the excellent presentations on 

repository design by Paul Harrington. 

Sincerely, 

{Signed By} 

Ronald M. Latanision 

Chair, Panel on the 

Engineered System 
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UNITED STATES 

NUCLEAR WASTE TECHNICAL REVIEW BOARD 

2300 Clarendon Boulevard, Suite 1300 

Arlington, VA 22201 

May 3, 2004 

Dr. Margaret S. Y. Chu 
Director 
Office of Civilian Radioactive Waste Management  
U.S. Department of Energy  
1000 Independence Avenue, SW 
Washington, DC 20585 

Dear Dr. Chu: 

On behalf of the Nuclear Waste Technical Review Board’s Panel on the Natural System, 
I would like to express our appreciation to you and to the rest of the Yucca Mountain Project 
team for participating in our March 9-10, 2004, meeting in Las Vegas and for the subsequent 
Board field trip to Yucca Mountain on March 11. The purpose of the meeting and field trip was 
to investigate the fundamental scientific and technical basis for estimates of the potential 
performance of the natural barriers to radionuclide transport under conditions not disturbed by 
repository heating. The presentations at the meeting were clear, substantive, and helpful.  The 
Board’s observations and recommendations from the meeting are presented below. 

Increasing Fundamental Understanding 

Field and laboratory observations and analyses presented by the Department of Energy 
(DOE) and others suggest that the natural system provides an effective barrier to migration of 
some radionuclides over time periods that may be comparable to the regulatory period.  
However, several key hydrogeologic features or processes that may significantly affect fluid 
flow and radionuclide transport are presently not well understood, are constrained by limited or 
poor data, or both. 

The DOE often deals with uncertain features and processes by making conservative 
estimates of their effects on radionuclide transport.  Such conservativisms regarding the 
performance of the natural system tend to emphasize more-rapid advective transport processes.  
More realistic estimates that might arise from further evaluation of some features and processes 
could lead to slower transport predictions for some radionuclides.  However, there is a possibility 
that some other poorly understood features or processes may lead to faster radionuclide transport. 
Therefore, it is important that the DOE develop a better fundamental understanding of the overall 
behavior of the natural system. 

In the following paragraphs, the Board identifies some areas where additional work might 
increase basic understanding, narrow the wide range of predicted radionuclide transport times, 
and increase confidence in predictions of the performance of the natural barriers.  An enhanced 
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technical basis for the performance of the natural barriers is an important part of an overall 
repository strategy that uses multiple barriers to provide defense-in-depth. 

Technical and Scientific Recommendations 

Increases in fundamental understanding of the behavior of the natural system could result 
from scientific investigations conducted in the following three areas.  First, although the 
hydraulic properties of major block-bounding faults, such as the Solitario Canyon fault, never 
have been field-tested, it seems clear that these faults can influence fluid flow and radionuclide 
transport substantially. Large-scale hydraulic tests of those major faults are therefore needed.  
Second, improvements in the characterization of the spatial distribution and sedimentary 
architecture of the saturated alluvium could substantially enhance fundamental understanding of 
groundwater flow and radionuclide transport along Fortymile Wash south of Yucca Mountain.  
For example, the recent sonic log drilled by Nye County is an excellent source of data for 
supporting studies of sorption of radionuclides in alluvial sediment; additional logs from 
locations where uncertainties are high have the potential to yield similar benefits.  Deeply 
weathered cobbles from that geologic log suggest the potential for delays in radionuclide 
transport due to diffusion that could be demonstrated if the DOE conducts field-scale long-term 
tracer studies (for example, at the Alluvial Testing Complex).  These studies should be done. 
Third, depending on rock properties such as fracture frequency and thin coatings on the fracture 
faces, matrix diffusion could either increase or decrease current estimates of radionuclide 
transport time by thousands of years.  For this reason, a better empirical basis for predicting 
matrix diffusion is needed.   

Three other areas — colloid-facilitated transport, the active fracture modeling approach, 
and boundary fluxes on the site-scale saturated zone model — are significant elements of DOE 
analyses that have substantial unresolved uncertainty.  First, evidence from a nuclear weapons 
test site suggests that some water-borne colloids can lead to rapid radionuclide transport in the 
saturated zone. Laboratory and computer studies conducted by the DOE show that other colloids 
might substantially slow radionuclide migration.  Consequently, understanding of this 
phenomenon should be improved by field, laboratory, and modeling studies.  Second, for 
unsaturated zone fluid flow and radionuclide transport, predictions are influenced significantly 
by assumptions inherent in the formulation of the active fracture model (AFM).  The AFM needs 
to be tested and evaluated to establish a technical basis for using this approach. Third, in the 
saturated zone, the technical basis for the DOE’s site-scale flow model would be stronger if the 
model were more consistent with the most recent regional model calculations of flow across the 
site-scale model boundaries.  Updating the DOE’s model on the basis of these calculations could 
affect predictions of radionuclide transport times.   

Multiple Lines of Evidence 

The Board continues to believe that an integrated explanation is needed of how elements 
of the repository act as a system to isolate waste.  Such an explanation should rest on a 
fundamental understanding of the system as discussed in previous paragraphs and on multiple 
lines of evidence. Multiple lines of evidence and argument can be used to supplement and 
evaluate the conceptual understanding of the natural systems at the site, the models used to 
represent those concepts, and the scenarios predicted by those models.  The Peña Blanca 
analogue site in Chihuahua, Mexico, having many similarities to Yucca Mountain, provides a 
good opportunity to evaluate, for example, whether consideration of secondary mineralization 
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processes may reduce overall system dose estimates substantially and what effect alpha decay of 
radionuclides in minerals may have on mobility.  The Board commends the Science and 
Technology program for its plans to test Yucca Mountain modeling approaches at the Peña 
Blanca analogue site. Naturally occurring radioisotopes at Yucca Mountain provide another 
valuable line of evidence for flow and transport. Additional isotopic data, such as carbon-14 
measurements, collected from discrete zones in the flow path from Yucca Mountain, could be 
used to test and evaluate DOE models and predictions and to constrain recharge rates in the 
model domain.  In summary, the validity of model forecasts can be evaluated better in the 
presence of a list of independent physical and chemical lines of evidence that support or 
challenge the forecasts. 

Concluding Comments 

At a May 2002 meeting of the Board, you stated your intention to devote attention to 
aspects of the natural system, and we are encouraged by your interest in this important work.  
Observations during our field trip to Yucca Mountain demonstrated two things in particular:    
(1) better understanding the behavior of the natural barriers at Yucca Mountain is challenging 
because of the complexity of the geologic system, and (2) based on recent progress in 
characterizing the natural system, enhanced understanding of the natural system is attainable.  
The Board believes strongly that the important work you have done in this area should be 
continued. 

Again, we thank you, your staff, and your scientists very much for an excellent meeting 
and field trip. 

Sincerely, 

Richard R. Parizek 
Chair, Panel on the Natural System 
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UNITED STATES 
NUCLEAR WASTE TECHNICAL REVIEW BOARD 

2300 Clarendon Boulevard, Suite 1300 
Arlington, VA 22201 

July 28, 2004 

Dr. Margaret S. Y. Chu, Director 

Office of Civilian Radioactive Waste Management  

U.S. Department of Energy  

1000 Independence Avenue, SW

Washington, DC  20585 


Dear Dr. Chu: 

On behalf of the Nuclear Waste Technical Review Board, I thank you, your staff from the 
Department of Energy (DOE), and your contractor team for participating in the Board’s spring 
meeting on May 18-19, 2004, in Washington, D.C.  The Board appreciates your responsiveness 
to our recent letters and report on the potential for corrosion of the Alloy 22 waste packages 
during the thermal pulse.
  The hard work that went into preparing the meeting presentations was 
evident and worthwhile; the presentations provided important new information and analyses.  
We want to note in particular the excellent technical coordination and assistance provided by 
Bob Andrews, Claudia Newbury, and Mark Peters. 

Corrosion Issues 

In its October 21, 2003, letter and in its November 25, 2003, letter and report, the Board 
concluded that, given the information presented by the DOE and others at the Board’s January 
2003 and May 2003 meetings, deliquescence-induced crevice corrosion would be likely to 
initiate during the higher-temperature period of the thermal pulse.  That conclusion was based 
particularly on corrosion tests conducted in an aqueous environment rich in calcium chloride.  
Test results showed clearly that corrosion would take place in that environment when 
temperatures ranged roughly between 140°C and 160°C. The results also suggested that the 
expected mitigating effect of the presence of nitrate ions might not be sufficient to inhibit the 
corrosion process fully. 

Based primarily on information presented at the Board’s May 2004 meeting, it appears 
unlikely that dusts that accumulate on waste package surfaces during the preclosure period 
would contain significant amounts of calcium chloride or that significant amounts of calcium 
chloride would evolve on waste package surfaces during the thermal pulse.  Consequently, the 
calcium chloride-rich environment selected for corrosion tests does not appear representative of 
the conditions that can be expected on waste package surfaces in a Yucca Mountain repository. 
If calcium chloride is not present, calcium chloride-rich brines will not form by deliquescence, 
and crevice corrosion due to the presence of such brines in the temperature range of roughly 
140°C to 160°C will not occur. Thus, the Board concludes that deliquescence-induced localized 
corrosion during the higher-temperature period of the thermal pulse is unlikely.  


The thermal pulse is the period of approximately 1,000 years after repository closure when temperatures in 
repository tunnels would be above the boiling point of water. 
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Ideally, corrosion tests should be carried out both in environments that closely 
approximate the various conditions to which the waste package alloy will be exposed and in 
environments that reasonably bound those conditions.  The extent to which the DOE has 
characterized accurately the likely waste package environments (i.e., temperature, relative 
humidity, and chemical species present) is unclear at this point.  Accurate characterization of 
probable waste package environments and the corrosion response of the waste package alloy to 
those environments will continue to be a major focus of the Board’s technical and scientific 
review. 

Several corrosion issues that require additional analysis were discussed at the May 2004 
Board meeting.  First, the DOE raised the possibility that when temperatures in repository 
tunnels fall below boiling, localized corrosion could occur in concentrated sodium chloride 
solutions with low concentrations of inhibitors. The Board believes that further investigation of 
the possibilities for localized corrosion at below-boiling temperatures is warranted and that such 
an investigation should focus on (1) possible mechanisms that might create environments that 
would facilitate localized corrosion and (2) the likelihood that such environments could exist.  
Second, the presence of ammonium ion and the implications of its presence for corrosion or 
other performance aspects need to be explained.  Third, the State of Nevada suggested that 
nitrates could be aggressive corrodents in some circumstances.  The Board believes that it would 
be worthwhile to review existing corrosion data to determine whether they bound nitrate-
containing environments that reasonably could be anticipated at Yucca Mountain. 

Integration 

DOE contractors have been performing corrosion tests at high-temperatures in high-
chloride brines for several years, presumably because it was thought that the test conditions 
might occur at Yucca Mountain or might reasonably bound actual conditions.  However, as 
became clear as a result of presentations at the May 2004 meeting, geochemical considerations 
preclude high-temperature, high-chloride brine conditions at Yucca Mountain, rendering the 
corrosion tests of limited relevance.  This situation underscores the need for thorough integration 
and close cooperation among diverse technical disciplines, particularly when "coupled" 
processes are involved. For example, excellent integration among geochemists and corrosion 
scientists/engineers was evident at the meeting and helped bring clarity to an extremely 
important corrosion issue.  Continuing integration will be necessary for resolving other issues 
associated with the DOE’s current repository design. 

Hydrology and Thermohydrology Issues 

In its November 2003 report, the Board indicated that it agreed with the DOE that boiling 
during the thermal pulse and capillarity during and following the thermal pulse would 
significantly reduce the seepage of water into repository drifts but that the pervasiveness of these 
barriers throughout repository tunnels is not assured. At the May 2004 meeting, the DOE 
presented detailed descriptions of numerous field and computer investigations—many of which 
are at the leading edge of science—that form the basis for the DOE’s high level of confidence in 
the effectiveness of vaporization and capillary barriers in its current repository design. In 
particular, the DOE maintains that there would be no seepage during the period when repository 
rocks are above boiling and that seepage would be limited at lower temperatures. 
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 After reviewing the information presented at the May 2004 meeting, the Board continues 
to question the pervasiveness of vaporization and capillary barriers because of persistent 
uncertainties related to the expected repository tunnel environments.  Examples of uncertainties 
include (1) the conceptual basis for the drift-scale thermohydrologic seepage analysis, including 
the axial convective transport of water vapor, air, and thermal energy in drifts; (2) the source of 
liquid water observed in the bulkheaded part of the cross drift; (3) the effects of drift degradation 
on the waste package environment; and (4) potentially unrealistic combinations of parameters 
used in the performance-assessment calculations of seepage.   

The Board understands that significant scientific challenges are associated with analyzing 
the complex hydrology at Yucca Mountain, especially when the repository is subject to a large 
thermal perturbation.  However, the Board believes that addressing uncertainties such as those 
noted above could create a more solid technical basis for determining whether the DOE’s high 
confidence in the effectiveness of capillary and vaporization barriers is warranted. 

Seismic Update 

We were very pleased to learn from the update at the May 2004 meeting that the DOE 
has initiated a program aimed at deriving more realistic estimates of seismic hazard at the Yucca 
Mountain site. In its June 27, 2003, letter to you, the Board indicated its concern about what 
may be physically unrealizable estimates of very low-probability (annual probabilities of 
exceedance of 10-6 or less) seismic ground motion being calculated for Yucca Mountain by the 
DOE and its contractors. The new program appears to be a thoughtful first step.  It is based on 
using the extent of fracturing observed in the tunnels at Yucca Mountain to limit the ground 
motions that could have taken place at the site during the last 10 million years.  We look forward 
to reading the written report on these initial efforts when it becomes available and to learning 
more about subsequent analyses.  As discussed in our June 2003 letter, deriving limits to low-
probability ground motions will be challenging.  We therefore urge the DOE to implement an 
external peer review of these efforts. 

Transportation Planning 

Information presented at the May 2004 meeting indicates that real progress is being made 
in planning a transportation system for a Yucca Mountain repository.  The timelines that the 
DOE presented at the meeting identify several important milestones that your Office of National 
Transportation plans to develop further into detailed project plans with cost, schedule, and 
technical baselines. The Board's Panel on the Waste Management System has tentatively 
scheduled a meeting for October 13-14, 2004, in Salt Lake City, Utah.  We look forward to a 
more detailed review of progress in transportation planning at that time.  We also would like to 
discuss aircraft hazard and public perceptions of transportation risk at the panel meeting. 
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Concluding Comments 

Once again, thank you for participating in our spring meeting and for the contributions of 
your staff and contractors. From the Board’s perspective, the meeting met its objective: to 
provide a forum for the free and open exchange of views and information on the potential for 
corrosion during the thermal pulse.  Success in achieving this objective was due in large part to 
the leadership you provided and to the effort that you and your staff and contractors put into 
conducting new studies, integrating information, and developing presentations. We also were 
pleased that the Nuclear Regulatory Commission, the Electric Power Research Institute, and the 
State of Nevada contributed their insights at the meeting.  The Board looks forward to future 
exchanges of this kind. 

Sincerely, 

David J. Duquette 
Chair, Executive Committee 
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UNITED STATES 
NUCLEAR WASTE TECHNICAL REVIEW BOARD 

2300 Clarendon Boulevard, Suite 1300 
Arlington, VA 22201 

November 30, 2004 

Dr. Margaret S. Y. Chu  
Director 
Office of Civilian Radioactive Waste Management  
U.S. Department of Energy 
1000 Independence Avenue, SW 
Washington, DC 20585  

Dear Dr. Chu: 

On behalf of the Nuclear Waste Technical Review Board, I thank you and your team of 
DOE staff and contractors for participating in the Board’s meeting on September 20, 2004, in 
Las Vegas, Nevada.  We appreciated both your program overview and your welcome to the new 
Board members. The information presented at the meeting was very useful, and the field trip to 
Yucca Mountain on September 22 was a worthwhile and valuable experience for the new 
members. 

In this letter, the Board provides follow-up comments on the information presented at the 
meeting. 

Waste Management System 

The Board believes strongly that waste handling and surface storage at Yucca Mountain 
should be viewed and analyzed as parts of an integrated waste management system that begins 
when waste is selected for shipment at reactor and other sites and that ends after placement of the 
waste in a repository.  Because the many elements of a waste management system are 
interdependent, integrated analyses are needed to understand the viability of the system, identify 
possible safety and operational concerns, and optimize the system.     

Issues raised in the presentation on the design of surface and underground facilities at 
Yucca Mountain illustrate the vital importance of integrating waste management activities as a 
part of facility design.  For example, under current plans, fuel assemblies could be handled up to 
four times at Yucca Mountain before being emplaced in the repository.  The Board believes that 
the DOE should analyze ways to minimize the number of times that fuel assemblies are handled. 
The Board also encourages the DOE to analyze how the aging of spent fuel in surface storage at 
Yucca Mountain would be used to achieve thermal goals as part of a clearly articulated thermal 
management strategy.  Evaluating the implications of various aging scenarios should be included 
in this analysis.     
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Science and Engineering 

Need for Integration.  The value of integrating program activities also extends to 
scientific and engineering activities.  In particular, changes in engineering design or operations 
should be analyzed using Total System Performance Assessment (TSPA) to determine the 
potential level of significance of the effects of the changes on the overall repository system.  For 
example, as the Board pointed out in its June 30, 2003, letter, if the repository design is modified 
to mitigate the effects of igneous activity, such modifications should be evaluated for their 
effects on repository operation and performance. 

Increasing Fundamental Understanding.  In the past, the DOE has increased its 
fundamental understanding of Yucca Mountain through a large number of scientific and 
engineering investigations that were part of the site characterization program.  Appropriately, 
much of this work continues in one form or another to address existing and future scientific and 
technical issues. In addition, you have established the Science and Technology (S&T) program 
to increase fundamental understanding and to explore concepts that could improve the waste 
management system.  Because the objectives of the S&T program are so important, the Board 
believes that sustaining the S&T program at or above its current level is very important.   

Because several significant scientific issues remain unresolved, maintaining access to the 
Exploratory Studies Facility and the Enhanced Characterization of the Repository Block (ECRB) 
for ongoing scientific and engineering investigations is important.  For example, the Drift-Scale 
Test, which is planned to run for 8 years, is presently in its 4-year cool-down phase. 
Observations of hydrogeologic changes in response to heat fluxes in this test will be needed to 
evaluate models that predict repository performance.  Similarly, water collected in the ECRB and 
the possible presence of bomb-pulse chlorine-36 at the repository horizon continue to raise 
questions about water flow inside Yucca Mountain. 

Corrosion Issues. The Electric Power Research Institute (EPRI) reported at the meeting 
that preliminary short-term tests with synthetic magma indicate that Alloy 22 may have 
significant corrosion resistance to some magmas.  However, the chemical compositions of 
possible magmas at Yucca Mountain vary widely.  Therefore, the Board believes that EPRI’s 
results, although very important as an early indicator, do not provide a sufficient technical basis 
for determining the corrosion resistance of Alloy 22 in magma. 

The possibility of stress corrosion cracking of the titanium drip shield also was 
mentioned at the meeting.  The Board looks forward to receiving more information on the 
technical basis for the DOE’s conclusions that stress corrosion cracks that completely penetrate 
the drip shield would be rare and that, if they did occur, would be narrow and plugged by mineral 
precipitates or overcome by capillary forces.  We also recommend that the DOE determine the 
likelihood that conditions necessary for stress corrosion cracking of the drip shield would occur 
at Yucca Mountain. 
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These two issues need to be addressed within the context of other corrosion tests that 
should be carried out in environments that closely approximate the various conditions to which 
Alloy 22 and titanium will be exposed and in environments that reasonably bound those 
conditions. For example, the Board’s July 28, 2004, letter mentions the need for further 
investigation of the possibilities of localized corrosion.  The extent to which the DOE has 
characterized likely waste package environments accurately is unclear at this point.  

Progress on Ground-Motion Estimates. The seismic update made clear that the program 
has taken significant steps toward developing realistic estimates of ground motions.  The Board 
encourages the DOE to continue these efforts using sound physical principles to limit the 
proposed, very low-probability earthquake ground motions.  We understand that the DOE’s S&T 
program also is addressing this issue over a longer time frame.  Of importance is that all 
currently planned work is continued and that short- and long-term seismic efforts are well 
integrated.  Because of the challenging nature of the task, the analyses should be submitted to 
external peer review. 

Total System Performance Assessment 

The afternoon session of the meeting was devoted primarily to a presentation on TSPA, 
which provided an overview of significant issues and the TSPA process for the new Board 
members. The importance of TSPA as a part of the repository safety assessment highlights the 
critical need to complete the testing and validation of the process computer models and methods 
that support TSPA. 

Within the context of TSPA, the Board has three specific interests for future Board 
meetings.  First, we would like to review the results of the TSPA that will be submitted as part of 
the license application, i.e., TSPA-LA.  Second, we would like to understand better the technical 
and integration problems associated with TSPA and model validation activities (as indicated by 
the red zones in the August 2004 Annunicator Panel) and how they are being resolved.  Finally, 
the Board would like to know how TSPA and other technical activities will be affected by the 
court’s decision to vacate the 10,000-year time period associated with the EPA standard. 

Once again, I thank you and the DOE’s staff and contractors for participating in the 
Board’s September meeting.  We look forward with interest to further interactions with the DOE 
on the topics discussed in this letter. 

Sincerely, 

B. John Garrick 
Chairman 
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UNITED STATES 
NUCLEAR WASTE TECHNICAL REVIEW BOARD 

2300 Clarendon Boulevard, Suite 1300 
Arlington, VA 22201 

December 1, 2004 

Dr. Margaret S. Y. Chu 
Director 
Office of Civilian Radioactive Waste Management 
U.S. Department of Energy 
1000 Independence Avenue, SW 
Washington, DC 20585 

Dear Dr. Chu: 

On behalf of the Nuclear Waste Technical Review Board and its Waste Management 
System panel, chaired by Board member Mark Abkowitz, I thank your staff for participating in 
the panel’s meeting on October 13 and 14, 2004, in Salt Lake City, Utah.  The Board members 
found the U.S. Department of Energy (DOE) presentations informative and thought-provoking. 

Transportation Planning.  The Board commends the DOE on its effort in developing a 
systematic approach to transportation planning.  Attempts to adopt such an approach were 
evident at the national transportation program level and within specific components of the 
planning effort (e.g., transportation security risk assessment).  The Board believes that 
developing a successful transportation plan will require significant interactions, both 
operationally and institutionally.  The following are examples of potentially fruitful areas for 
such interactions. 

x� Exchange of technical information between the DOE and the railroad industry on  
equipment design and system operations.  

x� Dialogue about technical issues between the DOE and the utilities in developing a 
reliable and credible schedule for the amount and types of spent fuel to be shipped. 

x� Exchange of technical information with other DOE and private spent-fuel transportation 
shippers to learn from their planning experiences. 

The Board observes that presently there is not an overarching implementation 
organization that can develop a safe, secure, and efficient transportation system.  To ensure 
successful technical integration, it is important for the DOE to develop specific logistical plans 
that identify the entity that is responsible for each system component and the key interactions 
required of each involved entity.  A detailed strategic plan for transportation could be used to 
guide this effort.  For example, the DOE needs to focus its attention on the transportation options 
within Nevada for both rail and truck.  In particular, contingency plans need to be developed for 
higher levels of truck use in case a rail spur is not built or is delayed beyond the initiation of the 
shipping campaign.   
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The Board is concerned that non-technical constraints, such as those related to schedule 
or budget, may compromise transportation planning.  The Board urges the DOE to provide 
adequate resources for supporting transportation planning issues and to exercise great care in 
how decisions are made so that the integrity of the planning process is preserved and key 
technical issues that warrant serious consideration are not overlooked. 

The public comment periods at the meeting provided evidence that communication 
between the DOE and stakeholders could be improved to ensure that the public understands the 
technical aspects of the program and the DOE’s plans.  This is particularly important in the 
context of the presentation on risk perception.   

Security and emergency-response planning.  The DOE’s approach to transportation 
security risk assessment appears to be organized appropriately.  The Board notes, however, that 
determining the probabilities of potentially disruptive events is very difficult.  Development and 
use of realistic scenarios can enhance the technical basis of the overall analysis and could lead to 
establishment of an effective response infrastructure. Emphasis on defensive and mitigative 
actions should be commensurate with the likelihood and consequences of the scenarios. Risk 
assessment results, as they become available, should be merged into an integrated, all-hazards 
risk management approach that fully considers both safety and security threats. 

The DOE’s approach to emergency-response planning through the 180(c) program 
appears to be based too much on funding formulas and not enough on the underlying objective of 
ensuring that adequate emergency-response capability exists along all selected routes.  The DOE 
needs to define what constitutes a minimum acceptable level of emergency response along each 
segment of each transport route and needs to develop a method for verifying that such capability 
exists.  Also important is understanding the general expectations of security provisions—for 
example, the role of safe havens, notifications, escorts, and emergency personnel, including first 
responders. Shipments of foreign research-reactor fuel can provide useful information in this 
regard. 

Transportation risk assessment.  The DOE’s approach to transportation risk assessment 
has been largely one of applying deterministic models (i.e., RADTRAN).  As described at the 
meeting, RADTRAN appears to include several conservative assumptions.  The Board was 
pleased to learn that version 5 of RADTRAN has the capability (using Latin Hypercube 
Sampling) to perform uncertainty analysis, thus providing a modeling capability more closely 
aligned with the Board’s desire to see transportation analyses that are more risk-based and 
realistic. After code testing and validation, we look forward to seeing transportation risk results 
based on RADTRAN 5. 

Related to assessing transportation risks is the Package Performance Study being planned 
by the U.S. Nuclear Regulatory Commission (NRC).  The Board would like to be kept informed 
on the status of the NRC study.  We are particularly interested in the technical adequacy of the 
test program in which the rail cask will be tested and how the tests will be used to validate the 
models used in other cask designs, such as those used for truck shipments. 
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Route selection.  Evaluation and designation of shipment routes by the DOE is 
important. This topic is of great interest to stakeholders along selected transportation corridors. 
Closely related is the decision on using dedicated trains, because a decision not to use dedicated 
trains could limit the routes available for consideration.  The Board believes that it is appropriate 
to involve state regional groups in establishing routing criteria and recommending preferred 
routes, although the variation in views of these groups on this issue is evident.  Moreover, tribal 
groups may not be adequately represented in these deliberations.  To ensure that the state 
regional groups are successful in their efforts, this process must be managed carefully and 
diligently.  Of particular importance, the DOE needs to ensure that the technical issues involved 
in route selection are identified and that sound methods for addressing the issues are developed 
and applied. 

Program integration.  The DOE presentations did not demonstrate the degree of 
program integration needed to ensure that the transportation system will operate successfully.  
The DOE needs to plan for and be able to demonstrate harmonization of cask design, fleet 
acquisition, waste acceptance, operational practice, and other activities that must be carried out at 
reactor sites, during shipping, and at the repository.  The Board looks forward to further 
discussion of program integration in future meetings.   

Thank you again for the DOE’s support of this meeting. 

Sincerely, 

B. John Garrick 
Chairman 
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