
Dear Reader: 

Department of Energy 
Washington, DC 20585 
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This is your copy of the final Dual Axis Radiographic Hydrodynamic Test 
(DARHT) Facility Environmental Impact Statement (EIS). The EIS analyzes 
the environmental impacts that might occur if the Department of Energy 
(DOE) were to complete and operate the proposed DARHT facility at the 
Department's Los Alamos National Laboratory (LANL) in northern New Mexico. 
The DOE has identified as its preferred approach for this project two 
concurrent courses of action: (1) completing and operating the proposed 
DARHT facility; and (2) implementing an enhanced containment strategy for 
testing at the DARHT facility so that most tests would be conducted inside 
of steel vessels, to be phased in over five years. This would involve 
constructing and operating a vessel cleanout facility in addition to the 
DARHT facility. 

The impacts that might occur from this proposal are weighed against the 
impacts of continuing to operate the Pulsed High Energy Radiation Machine 
Emitting X-Rays (PHERMEX) hydrodynamic testing facility at LANL. The 
hydrodynamic testing facility at the Lawrence Livermore National Laboratory 
in California is also discussed. The EIS analyzes four other alternative 
means to operate the DARHT or PHERMEX facilities. 

This EIS takes into account the Department's consideration of comments on 
the May 1995 draft EIS received from the State of New Mexico, American 
Indian Tribal governments, local governments, other Federal agencies, and 
the general public. Additional mitigation measures have been developed to 
protect cultural resources of importance to local tribes and Federally
listed threatened species habitat. A complete set of the comments received 
and our responses to them are included in Volume II of the EIS. 

We appreciate the time and assistance of everyone who reviewed the draft 
EIS and look forward to your continued interest as we reach our final 
decision on this proposal. For additional copies of this document or for 
more information on this environmental review, please contact Diana Webb, 
DARHT EIS Project Manager, DOE, Los Alamos Area Office, 528 35th Street, 
Los Alamos, New Mexico 87544, telephone (505) 665-6353, facsimile 
(505) 665-4872. 

Sincerely, 

~~-'--
Victor H. Reis 1 

Assistant Secretary 
for Defense Programs 
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TITLE: 
Final Environmental Impact Statement (EIS), Dual Axis Radiographic Hydrodynamic Test 
(DARHn Facility (DOE/EIS-0228) 

CONTACT: 
For further information on this document, write or call: 

Ms. M. Diana Webb, DARHT EIS Document Manager 
U.S. Department of Energy 
Los Alamos Area Office 
528 35th Street 
Los Alamos, New Mexico 87544 
Telephone: (505) 665-6353 
Fax: (505) 665-4872 

Ms. Carol M. Borgstrom, Director 
Office of NEPA Oversight (EH-25) 
U.S. Department of Energy 
1000 Independence Avenue, S.W. 
Washington, D.C. 20585 
Telephone: (202) 586-4600, or leave a message at (800) 472-2756 

ABSTRACT: 
DOE proposes to provide enhanced high-resolution radiographic capability for hydrodynamic tests and 
dynamic experiments to help meet its mission to ensure the safety and reliability of the Nation's nuclear 
weapons. The DARHT Facility would include two electron accelerators to produce x-ray beams that 
intersect at a firing point to produce radiographs of exploding or imploding material. This EIS evaluates 
the potential environmental impacts of six alternatives: No Action (continue to operate the 30-year old 
Pulsed High Energy Radiation Machine Emitting X-Rays (PHERMEX) Facility at the Los Alamos 
National Laboratory (LANL) and the Flash X-Ray (FXR) Facility at the Lawrence Livermore National 
Laboratory; DARHT Baseline (complete and operate the DARHT Facility at LANL); Upgrade 
PHERMEX (upgrade PHERMEX with enhanced radiography technology instead of completing the 
DARHT Facility); Enhanced Containment (in addition to containing all experiments involving 
plutonium, enclose most or all experiments under one of three options: vessel containment, building 
containment, or phased containment, which is the preferred alternative); Plutonium Exclusion (exclude 
any applications involving experiments with plutonium at the DARHT Facility); and Single Axis 
(complete and operate only a single axis of the DARHT Facility). The affected environment is primarily 
within LANL. Analyses indicate very little difference in the environmental impacts among the 
alternatives. The major discriminator would be contamination of soils near the firing points, health effects 
to workers, and amount of construction materials. 

DOE issued a draft EIS on May 12, 1995, and held a formal public comment period on the draft through 
June 26, 1995. Two public meetings were held during the comment period. Comments received and 
DOE's response to those comments, are found in the second volume of this EIS. The final EIS reflects 
DOE's consideration of public comments. 

This EIS includes a classified supplement. The draft classified supplement was made available for review 
by appropriately cleared parties with a need to know the classified information. 
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DARHT EIS 

EXECUTIVE SUMMARY 

The U.S. Department of Energy (DOE) proposes 
to provide enhanced high-resolution radiography 
capability for the purpose of perfonning 
hydrodynamic tests and dynamic experiments in 
support of the Department's historical mission 
and near-tenn stewardship of the nuclear 
weapons stockpile. This environmental impact 
statement (EIS) analyzes the environmental 
consequences of alternative ways to accomplish 
the proposed action. The DOE's preferred 
alternative for accomplishing the proposed action 
would be to complete and operate the Dual Axis 
Radiographic Hydrodynamic Test (DARHT) 
Facility at Los Alamos National Laboratory 
(LANL) in New Mexico and implement an 
enhanced approach to containing test materials in 
steel vessels, phased in over 1 0 years. In May 
1995, DOE issued the draft EIS for review and 
invited comments from the State of New Mexico, 
affected American Indian tribes, county 
governments, other Federal agencies, and the 
general public. DOE has issued this final EIS to 
document the environmental consequences 
associated with the proposed action and 
alternatives and to respond to comments received 
on the draft EIS. 

PURPOSE AND NEED 

DOE is responsible for ensuring that U.S. nuclear 
weapons remain safe, secure, and reliable. The 
DOE program that responds to Presidential and 
Congressional direction to ensure confidence in 
the nuclear weapons stockpile is called the 
Stockpile Stewardship and Management (SS&M) 
Program (DOE 1995). This is an ongoing 
program that has evolved over time and whose 
goals are redirected from two fonner DOE 
programs: weapons research, development, and 
testing and stockpile support. Today's SS&M 
Program has moved away from DOE's past 
reliance on direct observations of nuclear tests 
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EXECUTIVE SUMMARY DARHT EIS 

toward ensuring weapons safety and reliability through a more challenging "science-based" approach to 
develop a greater scientific understanding of nuclear weapons phenomena and better predictive models of 
performance. 

Historically, hydrodynamic tests and dynamic experiments have been a requirement to support the DOE's 
(and its predecessor agencies') mission; they remain essential elements of the SS&M Program and assist in 
the understanding and evaluation of nuclear weapons performance. Dynamic experiments are used to gain 
information on the physical properties and dynamic behavior of materials used in nuclear weapons, 
including changes due to aging. Hydrodynamic tests are used to obtain diagnostic information on the 
behavior of a nuclear weapons primary (using simulant materials for the fissile materials in an actual 
weapon) and to evaluate the effects of aging on the nuclear weapons remaining in the greatly reduced 
stockpile. The information that comes from these types of tests and experiments cannot be obtained in 
any other way. 

DOE's existing capability to obtain diagnostic information was designed and implemented at a time when 
the Agency could rely on direct observations of the results of underground nuclear tests to provide 
definitive answers to questions regarding nuclear weapons performance. Without the ability to verify 
weapons performance through nuclear tests, some remaining diagnostic tools are inadequate by themselves 
to provide sufficient information. Accordingly, as the Nation moves away from nuclear testing DOE must 
enhance its capability to use other tools to predict weapons safety, performance, and reliability. In 
particular, DOE must enhance its capability to perform hydrodynamic tests and dynamic experiments to 
assess the condition and behavior of nuclear weappns primaries. 

Although the current U.S. stockpile is considered to be safe and reliable, the existing weapons are aging 
beyond their initial design lifetimes and, by the turn of the century, the average age of the stockpile will 
be older than at any time in the past. To ensure continued confidence in the safety and reliability of the 
U.S. nuclear weapons stockpile, DOE needs to improve its radiographic hydrodynamic testing capability as 
soon as possible. Uncertainty in the behavior of the aging weapons in the enduring stockpile will continue 
to increase with the passage of time because existing testing techniques, by themselves, are not adequate to 
assess the safety, performance, and reliability of the weapons primaries. Should DOE need to repair or 
replace any age-affected components, retrofit existing weapons, or apply new technologies to existing 
weapons, existing techniques are not adequate to assure weapons safety and reliability. In an era without 
nuclear testing DOE believes that it is probable that the existing weapons will require these types of 
repairs or retrofits in the foreseeable future. DOE has determined that no other currently available 
advanced techniques exist that could provide a level of information regarding nuclear weapons primaries 
comparable to that which could be obtained from enhanced radiographic hydrodynamic testing. 

In addition to weapons work, DOE uses its radiographic testing facilities to support many other science 
missions and needs to maintain or improve its radiographic testing capability for this purpose. 
Hydrodynamic tests and dynamic experiments are important tools for evaluating conventional munitions; 
for studying hydrodynamics, materials physics, and high-speed impact phenomena; and for assessing and 
developing techniques for disabling weapons produced by outside interests. 

Along with other stockpile stewardship responsibilities, DOE has assigned a hydrodynamic testing mission 
to its two nuclear weapons physics laboratories, LANL and Lawrence Livermore National Laboratory 
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(LLNL). The Pulsed High Energy Radiation Machine Emitting X-Rays (PHERMEX) is the existing 
radiographic hydrodynamic testing facility at LANL and the Flash X-Ray (FXR) is the existing 
radiographic hydrodynamic testing facility at Site 300 at LLNL. 

PHERMEX has been in continuous operation since 1963. In addition to major, full-scale hydrodynamic 
tests, PHERMEX is used for smaller types of experiments, such as high-explosive tests or tests requiring 
static radiographs. Although PHERMEX was state of the art in the 1950s when it was designed, it is no 
longer adequate. It cannot provide the degree of resolution, intensity, rapid time sequencing, or three
dimensional views that are needed to provide answers to current questions regarding weapons condition or 
performance. Even if this type of diagnostic information were not needed, PHERMEX might not remain a 
viable test facility over an extended time because of anticipated increasing difficulty in maintaining the 
facility. 

FXR has been in continuous operation since 1983; it is DOE's most advanced radiographic hydrodynamic 
testing facility. Although FXR uses linear induction accelerator technology for high-speed radiography, it 
cannot provide the degree of resolution, intensity, or three-dimensional views needed to address current 
questions. Additionally, DOE does not perform dynamic experiments with plutonium at LLNL because 
the necessary infrastructure is not in place. Neither PHERMEX nor FXR is adequate to provide the 
enhanced radiographic hydrodynamic testing capability that DOE now needs in the absence of nuclear 
weapons testing. 

The Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility is proposed by DOE to acquire 
enhanced radiographic hydrodynamic testing capability. The DARHT Facility would consist of a new 
accelerator building with two accelerator halls, a firing point, and the associated support and diagnostic 
facilities. The firing point would be at the juncture of the x-ray beams produced by two electron beam 
accelerators oriented at right angles to each other to provide dual-axis, line-of-site radiographs. 
Construction of the DARHT Facility is about 34 percent complete, having been started under earlier 
environmental documentation. Construction is currently stopped under a U.S. District Court preliminary 
injunction issued on January 27, 1995, 
pending completion of this EIS and 
issuance of the Record of Decision. 

DOE plans two other National 
Environmental Policy Act (NEPA) reviews 
regarding proposed actions at LANL 
related to the Dual Axis Radiographic 
Hydrodynamic Test (DARHT) Facility EIS 
- the LANL Sitewide Environmental 
Impact Statement (SWEIS) and the 
Stockpile Stewardship and Management 
Programmatic Environmental Impact 
Statement (PElS). 
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PROPOSED ACTION AND ALTERNATIVES 

DOE is proposing to provide enhanced high-resolution radiographic capability to perform hydrodynamic 
tests and dynamic experiments in support of the Department's historical mission and near-term stewardship 
of the nuclear weapons stockpile. This EIS analyzes the following alternatives: 

• No Action Alternative: DOE would continue to use PHERMEX at LANL and the FXR at LLNL 
in support of its stockpile stewardship mission. Construction of the DARHT Facility would not be 
completed although the building would be completed for other uses. In the future, DOE may 
perform some dynamic experiments with plutonium; these would be conducted in double-walled 
containment vessels. 

• DARHT Baseline Alternative: DOE would complete and operate the DARHT Facility and phase 
out operations at PHERMEX. DOE may delay operation of the second axis of DARHT until the 
accelerator equipment in the first axis is tested and proven. In the future, DOE may perform some 
dynamic experiments with plutonium; these would be conducted in double-walled containment 
vessels. 

• Upgrade PHERMEX Alternative: Construction of the DARHT Facility would not be completed 
although the building would be completed and put to other uses. Major upgrades would be 
constructed at PHERMEX, and the high-resolution radiographic technology planned for DARHT 
would be installed at PHERMEX, including a second accelerator for two-axis imaging. In the 
future, DOE may perform some dynamic experiments with plutonium; these would be conducted in 
double-walled containment vessels. 

• Enhanced Containment Alternative: Three options are considered under this alternative: 1) the 
Vessel Containment Option, 2) the Building Containment Option, and 3) the Phased Containment 
Option (preferred alternative). This alternative is similar to the DARHT Baseline Alternative except 
that most or all tests would be conducted in a containment vessel or containment structure. All tests 
would be contained if a containment structure were used. In the future, DOE may perform some 
dynamic experiments with plutonium; these would be conducted in double-walled containment 
vessels. 

• Plutonium Exclusion Alternative: This alternative is similar to the DARHT Baseline Alternative 
except that plutonium would not be used in any of the experiments at DARHT. In the future, DOE 
may perform some dynamic experiments with plutonium. Those involving radiography would be 
conducted at PHERMEX and would be conducted in double-walled containment vessels. 

• Single Axis Alternative: This alternative is similar to the DARHT Baseline Alternative except that 
only one accelerator hall at DARHT would be completed and operated for hydrodynamic tests and 
dynamic experiments. The other hall would be completed for other uses. In the future, DOE may 
perform some dynamic experiments with plutonium; these would be conducted in double-walled 
containment vessels. 

AFFECTED ENVIRONMENT 

LANL occupies an area of approximately 28,000 ac (11,300 ha) on the Pajarito Plateau, in Los Alamos 
County in north central New Mexico. The alternatives analyzed (including no action) would all occur 
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within Area III of Technical Area 15 situated in the south central portion of LANL, an area that has been 
dedicated to high explosives testing for over 50 years. The PHERMEX site and the DARHT site are 
about 112 mi apart and are ecologically similar, set in a ponderosa pine plant community. The only 
discriminators between the two sites are resources that are point-specific, such as specific archeological 
sites or specific existing facilities. 

ENVIRONMENTAL CONSEQUENCES 

The analyses in this EIS indicate that there would be very little difference in the environmental impacts 
among the alternatives analyzed. The major discriminator among alternatives would be potential impacts 
from depleted uranium contamination to soils and surface waters, which would be substantially less under 
the Enhanced Containment Alternative, and commitments of construction materials, which would be 
substantially greater under the Upgrade PHERMEX Alternative. Also, there is a projected increase in the 
estimated worker dose from radioactive materials under all options of the Enhanced Containment 
Alternative. This is a result of a potential increase in worker exposure to radiation as a result of vessel or 
building cleanout operations. Potential impacts from the use of plutonium would be essentially identical 
under all alternatives, with an extremely unlikely or incredible accident having consequences of up to 
12 latent cancer fatalities in the exposed population. All tests using plutonium would be conducted using 
double-walled steel containment vessels. Likewise, impacts from the three options examined under the 
Enhanced Containment Alternative are similar to one another and often similar to the other alternatives. 
The Phased Containment (preferred alternative) and Vessel Containment options contain elements of both 
of the uncontained alternatives and elements of the Building Containment Option (representing full 
containment). Typically, the Phased Containment and Vessel Containment options have impacts that are 
more like the Building Containment Option than the uncontained alternatives. In general, the impacts 
from accidents involving single-walled containment vessels would be higher than those for uncontained 
tests, because the releases are more concentrated and are closer to the ground. Table S-1 presents a 
comparison of the environmental consequences for all alternatives analyzed in this EIS based on the 
assessments contained in chapter 5 of this EIS. The table provides direct comparisons of expected 
consequences for each environmental factor for the alternatives. 

REGULATORY REQUIREMENTS 

DOE has obtained operating permits for PHERMEX. The DARHT Facility (DARHT Baseline 
Alternative) has received septic tank permits, and cooling tower blowdown has been incorporated into the 
LANL Sitewide National Pollutant Discharge Elimination system permit. DOE has also received approval 
to construct from the Environmental Protection Agency under 40 CFR Part 61, Subpart A, regarding 
emissions of radionuclides from DOE facilities. Nonradioactive air emissions from DARHT would be 
covered by a LANL sitewide operating permit to be submitted to the New Mexico Environment 
Department (NMED) in late 1995. Emission of toxic air pollutants may require a permit from NMED. 
This is currently being evaluated. Permit modifications may be needed depending on the course of action 
selected in the Record of Decision. 

DOE has consulted Federal, State, and Tribal agencies regarding wildlife habitat, threatened and 
endangered species, cultural resources protection, and other laws pertaining to Native American traditional 
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use of land and resources. The U.S. Fish and Wildlife Service concurred with DOE that the construction 
and operation of DARHT would not be likely to adversely affect the Mexican spotted owl, a federally 
listed threatened species. DOE has committed to take appropriate mitigation measures to minimize 
impacts to cultural and natural resources; no adverse effects to cultural resources are expected. 
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TABLE S-t.--Summary of the Potential Environmental Impacts of the Alternatives 

DARHT Upgrade Enhanced Containment Alternative Plutonium Single Axis 
Factor, Measure I No Action I Baseline PHERMEX Exclusion 

I I Alternative 
Alternative Alternative Vessel Building Phased Alternative 

I I I I 
Land Resources 

Acreage committed 
PHERMEX (ac) I 11 I 11 I 11 I 11 I 11 I 11 I 11 I 11 
DARHT (including R8L) (ac) 8 8 8 ga 8 ga 8 8 

Air Quality 
Construction 
Maximum percent of standardb 

N02 I 
1.6 

I 
3.3 

I 
3.3 

I 
3.3 

I 
3.3 

I 
3.3 

I 
3.3 

I 
3.3 

PM1o 5 11 11 11 11 11 11 11 
802 1 2.2 2.2 2.2 2.2 2.2 2.2 2.2 

Operations 
Maximum percent of standardb 

N02 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 

PM1o 2.2 2.2 2.2 2.2 0.2 2.2 2.2 2.2 

802 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 
Be 0.00005 0.00005 0.00005 0.0002 0.0002 0.0002 0.00005 0.00005 
Heavy Metal 0.005 0.005 0.005 0.02 0.02 0.02 0.005 0.005 
Lead 0.001 0.001 0.001 0.007 0.007 0.007 0.001 0.001 

Noise (qualitative) Possible Possible Possible 75% reduction Nuisance Possible Possible Possible 
nuisance nuisance nuisance unlikely nuisance, nuisance nuisance 

phasing to 
75% reduction 

Water Resources I I I I I I Depleted uranium contamination, <1 <1 <1 <0.1 <0.1 <0.1 I <1 I <1 
% drinking water standard 
(after millennia) 

8 Includes 1 ac (0.4 ha) for the vessel cleanout facility. 
b The values presented here represent the maximum pollutant concentrations as a percent of the respective standard. Impacts for N02, PM10, and S02 are compared to 24-h, 24-h, and 3-

h standards, respectively. Percentages of annual air quality standards are much less. Construction impacts are from fugitive dust or construction equipment emissions; operations 
impacts are from emissions from the natural gas boiler or hydrodynamic testing. 

c Habitat reduction refers to the change of habitat to another use. Analyses of impacts was limited to future activities; therefore the 8 ac (2.4 ha) previously disturbed at the OARHT site 
are not reflected here. Only the Enhanced Containment Alternative would result in an additional use of land for the vessel cleanout facility (see footnote a). 

d The calculated socioeconomic impacts are derived using PHERMEX operation figures as a baseline. Thus, under standard modeling procedures there are no additional impacts 
calculated. 

e Annual average over 30-year operating life. The Phased Containment Option of the Enhanced Containment Alternative is divided into three distinct phases of operation: 1) the first five 
years of operation are marked by 5 percent containment, 2) the second five years of operation are marked by 40 percent containment, and 3) the final phase beginning in the 11th year of 
operation is marked by 75 percent containment. 

1 Maximum annual impact similar to the DARHT Baseline Alternative. Minimum annual impact similar to the Vessel Containment Option. 
9 Maximum annual impact similar to the Vessel Containment Option. Minimum annual impact similar to the DARHT Baseline Alternative. 
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TABLE S-t.-summary of the Potential Environmental Impacts of the Alternatives- Continued 

DARHT Upgrade Enhanced Containment Alternative Plutonium Single Axis 
Factor, Measure I No Action I Baseline PHERMEX Exclusion Alternative 

Alternative Alternative Vessel I Building I Phased Alternative 

Solis I I I I I I I I Depleted uranium contamination 15 15 15 15 15 15 15 15 

area (ac) 
Max. concentration (approx.) (ppm) I 9,000 I 5,000 I 9,000 I 2,000 I 1,000 I 3,000 I 5,000 I 5,000 

Biotic Resources 
Habitat reductionc (ac) None None None 1 1 1 None None 
Threatened, endangered and None When None When None When When When 

sensitive species mitigated, mitigated, mitigated, mitigated, mitigated, 
none none none none none 

Disturbance by noise Some Some Some 75% reduction Near zero Some, Some Some 
phasing to 

75% reduction 

Cultural Resources (qualitative) I None I When 

I 
None 

I 
When 

I 
None 

I 
When When When 

mitigated, mitigated, mitigated, mitigated, mitigated, 
none none none none none 

I I 
Socioeconomics 

(Annual impacts, 1996 to 2002) 

I 
Employment (FTE) - d 

I 
191 

I 
199 

I 
321 

I 
238 

I 
253 

I 
273 

I 
104 

Regional labor income (millions) - d $4.1 $4.3 $6.8 $5.1 $5.4 $4.9 $2.2 
Regional goods & services (millions) - d $6.8 $6.9 $ 12.0 $8.4 $9.0 $8.6 $3.8 

8 Includes 1 ac (0.4 ha) for the vessel cleanout facility. 
b The values presented here represent the maximum pollutant concentrations as a percent of the respective standard. Impacts for N02, PM10, and 502 are compared to 24-h, 24-h, and 3-

h standards, respectively. Percentages of annual air quality standards are much less. Construction impacts are from fugitive dust or construction equipment emissions; operations 
impacts are from emissions from the natural gas boiler or hydrodynamic testing. 

c HaMal reduction refers to the change of habitat to another use. Analyses of Impacts was limited to future activities; therefore the 8 ac (2.4 ha) previously disturbed at the DARHT site 
are not reflected here. Only the Enhanced Containment Alternative would result in an additional use of land for the vessel cleanout facility (see footnote a). 

d The calculated socioeconomic impacts are derived using PHERMEX operation figures as a baseline. Thus, under standard modeling procedures there are no additional impacts 
calculated. 

8 Annual average over 30-year operating life. The Phased Containment Option of the Enhanced Containment Alternative is divided into three distinct phases of operation: 1) the first five 
years of operation are marked by 5 percent containment, 2) the second five years of operation are marked by 40 percent containment, and 3) the final phase beginning in the 11th year of 
operation is marked by 75 percent containment. 

1 Maximum annual impact similar to the DARHT Baseline Alternative. Minimum annual impact similar to the Vessel Containment Option. 
g Maximum annual impact similar to the Vessel Containment Option. Minimum annual impact similar to the DARHT Baseline Alternative. 
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a Includes 1 ac {0.4 ha) for the vessel cleanout facility. 
b The values presented here represent the maximum pollutant concentrations as a percent of the respective standard. Impacts for N02, PM10, and S02 are compared to 24-h, 24-h, and 3-

h standards, respectively. Percentages of annual air quality standards are much less. Construction impacts are from fugitive dust or construction equipment emissions; operations 
impacts are from emissions from the natural gas boiler or hydrodynamic testing. 

c Habitat reduction refers to the change of habHat to another use. Analyses of impacts was limited to future activities; therefore the 8 ac {2.4 ha) previously disturbed at the DARHT site 
are not reflected here. Only the Enhanced Containment Alternative would result in an additional use of land for the vessel cleanout faciiHy {see footnote a). 

d The calculated socioeconomic impacts are derived using PHERMEX operation figures as a baseline. Thus, under standard modeling procedures there are no additional impacts 
calculated. 

8 Annual average over 30-year operating life. The Phased Containment Option of the Enhanced Containment Alternative is divided into three distinct phases of operation: 1) the first five 
years of operation are marked by 5 percent containment, 2) the second five years of operation are marked by 40 percent containment, and 3) the final phase beginning in the 11th year of 
operation is marked by 75 percent containment. 

1 Maximum annual impact similar to the DARHT Baseline Alternative. Minimum annual impact similar to the Vessel Containment Option. 
0 Maximum annual impact similar to the Vessel Containment Option. Minimum annual impact similar to the DARHT Baseline Alternative. 
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TABLE S-t.--Summary of the Potential Environmental Impacts of the Alternatives- Continued 

DARHT Upgrade Enhanced Containment Alternative Plutonium Single Axis 
Factor, Measure I No Action I Baseline PHERMEX Exclusion Alternative 

Alternative Alternative Vessel Building Phased Alternative 

Facility Accidents 
Involved workers, worst case 15 15 15 15 15 15 15 15 

explosion related fatalities 
Depleted Uranium 

Public 
MEl dose (rem) 6 X 10-4 6 X 104 6 X 104 1 X 10-2 1 X 10~ 1 X 10-2 6 X 104 6 X 10-4 
Population dose (person-rem) 1.9 1.9 1.9 17 1.7 17 1.9 1.9 

Latent cancer fatalities None None None None None None None None 
Noninvolvedworker dose (rem) 7 X 104 7 X 10-4 7 X 104 5 X 10-2 5 X 10~ 5 X 10-2 7 X 10-4 7 X 104 

Plutonium 
Public (95th percentile 

meteorology) 
MEl dose (rem) 76 76 76 76 76 76 76 76 
Population dose (person-rem) 24,000 24,000 24,000 24,000 24,000 24,000 24,000 24,000 

Latent cancer fatalities 12 12 12 12 12 12 12 12 
Noninvolvedworker dose (rem) 160 160 160 160 160 160 160 160 

Transportation 
Workers, 30-yr life of project 

Dose (rem) 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 
Public, 30-yr life of project 

Population dose, (person-rem) 3 X 10-9 3 X 10-9 3 X 10-9 3 X 10"9 3 X 10-9 3 X 10-9 3 X 10-9 3 X 10-9 

Latent cancer fatalities None None None None None None None None 

8 Includes 1 ac (0.4 ha) for the vessel cleanout facility. 
b The values presented here represent the maximum pollutant concentrations as a percent of the respective standard. Impacts for N02, PM10, and 502 are compared to 24-h, 24-h, and 3-

h standards, respectively. Percentages of annual air quality standards are much less. Construction impacts are from fugitive dust or construction equipment emissions; operations 
impacts are from emissions from the natural gas boiler or hydrodynamic testing. 

c Habitat reduction refers to the change of habitat to another use. Analyses of impacts was limited to future activities; therefore the 8 ac (2.4 ha) previously disturbed at the DARHT site 
are not reflected here. Only the Enhanced Containment Alternative would result in an additional use of land for the vessel cleanout facility (see footnote a). 

d The calculated socioeconomic impacts are derived using PHERMEX operation figures as a baseline. Thus, under standard modeling procedures there are no additional impacts 
calculated. 

8 Annual average over 30-year operating life. The Phased Containment Option of the Enhanced Containment Alternative is divided into three distinct phases of operation: 1) the first five 
years of operation are marked by 5 percent containment, 2) the second five years of operation are marked by 40 percent containment, and 3) the final phase beginning in the 11th year of 
operation is marked by 75 percent containment. 

1 Maximum annual impact similar to the DARHT Baseline Alternative. Minimum annual impact similar to the Vessel Containment Option. 
g Maximum annual impact similar to the Vessel Containment Option. Minimum annual impact similar to the DARHT Baseline Alternative. 
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TABLE S-t.-Summary of the Potential Environmental Impacts of the Alternatives- Continued 
-~- ----··--- -- --- --·· -

DARHT Upgrade Enhanced Containment Alternative Plutonium Single Axis 
Factor, Measure No Action Baseline PHERMEX Exclusion Alternative 

Alternative Alternative Vessel Building Phased Alternative 

Waste Generated, Annual 
Solid Sanitary Waste (ft3) 9,400 9,400 9,400 9,400 9,400 9,400 9,400 9,400 

(non-hazardous, non-radioactive) 
Hazardous (lb) 

Solid 310 310 310 310 310 310 310 310 
Liquid 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 

Mixed Waste (55-gal drums) 1 1 1 1 1 1 1 1 
Low-Level Waste (ft3) 12,500 12,500 12,500 3,600 360 5,7008

' f 12,500 12,500 
TRU Waste (tons) (steel vessels) 2 2 2 2 2 2 2 2 

Unavoidable Adverse Impacts See soils See soils See soils See soils See soils See soils See soils See soils 

Irreversible and/or Irretrievable 
Commitment of Resources 

Construction 
Concrete (yd3) 15,000 15,000 28,000 16,000 22,000 16,000 15,000 15,000 
Diesel fuel (gal) 9,500 11,500 17,000 12,500 18,200 12,500 11,500 11,500 
Electricity (MWh) 365 365 750 365 450 365 365 365 

Operations 
Depleted uranium (lb/yr) 1,540 1,540 1,540 1,540 1,540 1,540 1,540 1,540 
Natural gas (ft3/yr) 8,700 10,400 13,000 13,300 14,800 12,6008 '9 10,400 10,400 
Electricity (MWh/yr) 550 2,250 2,500 2,600 2,900 2,5008

•9 2,250 1,350 

Long-term Productivity 
(qualitative) None None None None None None None None 

• Includes 1 ac (0.4 ha) for the vessel cleanout facility. 
b The values presented here represent the maximum pollutant concentrations as a percent of the respective standard. Impacts for N02, PM10, and S02 are compared to 24-h, 24-h, and 3-

h standards, respectively. Percentages of annual air quality standards are much less. Construction impacts are from fugitive dust or construction equipment emissions; operations 
impacts are from emissions from the natural gas boiler or hydrodynamic testing. 

c Habitat reduction refers to the change of habitat to another use. Analyses of impacts was limited to future activities; therefore the 8 ac (2.4 ha} previously disturbed at the DARHT site 
are not reflected here. Only the Enhanced Containment Alternative would result in an additional use of land for the vessel cleanout facility (see footnote a}. 

d The calculated socioeconomic impacts are derived using PHERMEX operation figures as a baseline. Thus, under standard modeling procedures there are no additional impacts 
calculated. 

e Annual average over 30-year operating life. The Phased Containment Option of the Enhanced Containment Alternative is divided into three distinct phases of operation: 1) the first five 
years of operation are marked by 5 percent containment, 2} the second five years of operation are marked by 40 percent containment, and 3} the final phase beginning in the 11th year of 
operation is marked by 75 percent containment. 

1 Maximum annual impact similar to the DARHT Baseline Alternative. Minimum annual impact similar to the Vessel Containment Option. 
g Maximum annual impact similar to the Vessel Containment Option. Minimum annual impact similar to the DARHT Baseline Alternative. 
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ac 
ACO 
ADM 
AHF 
AIANAFP 
AIRFA 
Am 
AMAD 
AQCR 
As 

Ba 
Be 
BEA 

CCNS 
CEQ 
CETC 
CFR 
CHIEF 
Ci 
Cilg 
em 
cm2 

Co 
co 
C02 
CPS 
Cr 
Cs 
CTBT 
Cu 
ex 
D&D 
DAC 
DARHT 
dB 
dB A 
DCG 
DFAIC 
DNAA 
DOD 
DOE 
DOE/AL 
DOl 
DOL 
dose 
DOT 
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acre 
Access Control Office 
action description memorandum 
Advanced Hydrotest Facility 
American Indian and Alaska Native Area 
American Indian Religious Freedom Act 
americium 
activity median aerodynamic diameter 
Air Quality Control Regulation 
arsenic 

barium 
beryllium 
Bureau of Economic Analysis 

Concerned Citizens for Nuclear Safety 
Council on Environmental Quality 
Contained Explosives Test Complex 
Code of Federal Regulations 
Clearinghouse Inventory of Emission Factors 
curie 
curie per gram 
centimeter 
square centimeter 
cobalt 
carbon monoxide 
carbon dioxide 
current population survey 
chromium 
cesium 
Comprehensive Test Ban Treaty 
copper 
categorical exclusion 

decontamination and decommissioning 
derived air concentrations 
Dual Axis Radiographic Hydrodynamic Test Facility, proposed to be operated at LANL 
decibel 
A-weighted decibel 
derived concentration guides 
DARHT Feasibility Assessment Independent Consultants 
delayed neutron activation analysis 
U.S. Department of Defense 
U.S. Department of Energy 
DOE/ Albuquerque Operations Office 
U.S. Department of the Interior 
U.S. Department of Labor 
unless otherwise specified, means effective dose equivalent 
U.S. Department of Transportation 
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DU 
DX 

EDE 
EES 
EIS 
EM 
EPA 
ES 
ESA 

F 
Fe 
ft 
rt2 
ff/min 
ff 
ff/s 
FIPS 
FR 
FTE 
FXR 
FY 

g 
G 
giL 
gal 
gallmo 
galld-rtl 
galld-ft 
gal/min 
gallmin-ft 

h 
H-3 
ha 
HE 
He-Ne laser 
HEPA 
HFS 
HI 
HMX 
HN03 
HPAIC 
HTO 
HVAC 

I 
ICRP 
IDLH 
in 
in2 
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depleted uranium 
dynamic experimentation 

effective dose equivalent 
earth and environmental science 
environmental impact statement 
environmental management 
U.S. Environmental Protection Agency 
economic sectors 
Endangered Species Act 

fluorine 
iron 
foot 
square foot 
cubic feet per minute 
cubic foot 
cubic feet per second 
Federal Information Procedures System 
Federal Register 
full time equivalent personnel 
Flash X-Ray Facility (located at LLNL) 
fiscal year 

gram 
acceleration due to gravity (seismology) 
grams per liter 
gallon 
gallon per month 
gallons per day per square foot 
gallons per day per foot 
gallons per minute 
gallons per minute per foot 

hour 
tritium 
hectare 
high explosive 
helium-neon laser 
high-efficiency particulate air (filter) 
hydrotest firing site 
hazard index 
cyclotetramethylenetetranitramine 
nitric acid 
Hydrotest Program Assessment Independent Consultants 
tritiated water 
heating, ventilation, and air conditioning 

iodine 
International Commission on Radiological Protection 
immediately dangerous to life or health 
inch 
square inch 
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in3 

INAA 
ITS 

kglm2 

kg 
kg/yr 
kJ 
km/h 
km 
km2 

kPa 
kV 
kW 
kWh 
kWh/gross ttl 
kWh/gross m2 

L 
LAAO 
LAMPF 
LANSCE 
lb 
lb/yr 
lb/in2 

LCF 
LiH 
LiOH 
LLNL 
LLW 

m 
m2 

m3Js 
m3 

MCL 
MCLG 
MEl 
MEPAS 
MeV 
mg 
mg!L 
mi 
milh 
mi2 

micron 
mL 
mrem 
mrernlyr 
MSDS 
MTF 
mV 

cubic inch 
instrument neutron activation analysis 
Integrated Test Stand 

kilograms per square meter 
kilogram 
kilograms per year 
kilo Joule 
kilometers per hour 
kilometer 
square kilometers 
kilopascal 
kilovolt 
kilowatt 
kilowatthour 
kilowatthour per gross square foot 
kilowatthour per gross square meter 

liter 
Los Alamos Area Office 

· Los Alamos Meson Physics Facility 
Los Alamos Neutron Science Center 
pound 
pounds per year 
pounds per square inch 
latent cancer fatalities 
lithium hydride 
lithium hydroxide 
Lawrence Livermore National Laboratory 
low-level radioactive waste 

meter 
square meter 
cubic meters per second 
cubic meter 
maximum contaminant level 
maximum containment level guideline 
maximally exposed individual 
Multi-media Environmental Pollution Assessment System 
million electron volt 
milligram 
milligram per liter 
mile 
miles per hour 
square mile 
micrometer (10"6 meter) 
milliliter 
millirem (111000 rem) 
millirem per year 
material safety data sheets 
memorandum to file 
millivolt 

ACRONYMS AND ABBREVIATIONS 

AC-3 



ACRONYMS AND ABBREVIATIONS DARHT EIS 

NA 
NAAQS 
nCi!L 
NCRP 
NEPA 
NESHAP 

ng/~g 
ng/m 
Ni 
NIP A 
NMDGF 
NMED 
N02 
NOI 
NPDES 
NRHP 
NSC 
nsec 
NTS 
NTU 

ODS 
OSHA 
ou 
p 

Pb 
PCB 
pCildry g 
pCi!L 
pCilmL 
PDL 
PElS 
person-rem 
PETN 
PFS 
pg/m3 
PHERMEX 
PM 
ppb 
PPE 
ppm 
PSD 
Pu 

R/pulse 
R 
rad 
RCRA 
RDX 
rernlyr 
RF 

AC-4 

not applicable 
National Ambient Air Quality Standards 
nanocurie per liter 
National Council on Radiation Protection and Measurements 
National Environmental Policy Act 
National Emission Standards for Hazardous Air Pollutants 
nanograms per gram of dry sample weight 
nanograms per cubic meter 
nickel 
national income and product accounts 
New Mexico Department of Game and Fish 
New Mexico Environment Department 
nitrogen dioxide 
Notice of Intent 
National Pollutant Discharge Elimination System 
National Register of Historic Places 
National Security Council 
nanosecond 
Nevada Test Site 
nominal turbidity units 

ozone depleting substances 
Occupational Safety and Health Act or Occupational Safety and Health Administration 
operable unit 

phosphorus 
lead 
polychlorinated biphenyls 
picocuries per gram of dry sample 
picocuries per liter 
picocuries per milliliter 
public dose limit 
programmatic environmental impact statement 
unit collective population dose 
pentaerythritoltetranitrate 
PHERMEX Firing Site 
picograms per cubic meter 
Pulsed High Energy Radiation Machine Emitting X-Rays Facility (located at LANL) 
particulate matter 
parts per billion 
personal protective equipment 
parts per million 
prevention of significant deterioration 
plutonium 

roentgen per pulse 
roentgen 
unit of absorbed dose 
Resource Conservation and Recovery Act 
cyclotrimethylenetrinitramine 
common unit of effective dose equivalent rate 
radio frequency 
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ROD 
ROI 
RPC 
RSL 

Se 
SF6 
SIC 
so2 
Sr 
SS&M 
SST 
svoc 
SVR 
SWEIS 

T2 
Ta 
TA 
TATB 
TCLP 
TES 
Th 
Tl 
TLD 
TLV 
1NT 
TRU 
TU 

u 
USFWS 

v 
w 
WCFS 
WIPP 
wss 
yd3 
yr 

Record of Decision 
region-of-interest 
regional purchasing coefficient 
Radiographic Support Laboratory, located at LANL 

selenium 
sulfur hexafluoride 
Standard Industrial Classification 
sulfur dioxide 
strontium 
stockpile stewardship and management 
safe secure transport 
semivolatile organic compound 
standard visual range 
site-wide environmental impact statement 

two chemically bound tritium atoms 
tantalum 
technical area 
triaminotrinitrobenzene 
Toxicity Characteristics Leaching Procedure 
threatened, endangered, and sensitive (species) 
thorium 
thallium 
thermoluminescent dosimeters 
threshold limit value 
trinitrotoluene 
transuranic 
tritium units 

uranium 
United States Fish and Wildlife Service 

vanadium 

tungsten 
Woodward-Clyde Federal Services 
Waste Isolation Pilot Plant 
weapons stockpile stewardship 

cubic yard 
year 
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MEASUREMENTS AND CONVERSIONS 

The following information is provided to assist the reader in understanding certain concepts in this 
environmental impact statement (EIS). Definitions of technical terms can be found in this Glossary. 

SCIENTIFIC NOTATION 

Scientific notation is used in this report to express very large or very small numbers. For example, the 
number 1 billion could be written as 1,000,000,000 or, using scientific notation, as 1 x 109. Translating from 
scientific notation to a more traditional number requires moving the decimal point either right (for a positive 
power of 10) or left (for a negative power of 10). If the value given is 2.0 x 103, move the decimal point 
three places (insert zeros if no numbers are given) to the right of its present location. The result would be 
2,000. If the value given is 2.0 x 1 o-5, move the decimal point five places to the left of its present location. 
The result would be 0.00002. 

UNITS OF MEASUREMENT 

The primary units used in this report are English units with metric equivalents enclosed in parentheses. 
Table MC-1 summarizes and defines the terms for units of measure and corresponding symbols found 
throughout this report. 

Many metric measurements presented include prefixes that denote a multiplication factor that is applied to 
the base standard (e.g., 1 kilometer= 1,000 meters). The following list presents these metric prefixes: 

mega 1,000,000 (106; one million) 

kilo 1,000 (103; one thousand) 

hecto 100 (102; one hundred) 

centi 0.01 oo·2; one one-hundredth) 

milli 0.001 (I o-3; one one-thousandth) 

micro 0.000001 oo-6; one one-millionth) 

nano 0.000000001 oo·9; one one-billionth) 

pico 0.000000000001 oo-12; one one-trillionth) 

DOE Order 5900.2A, "Use of the Metric System of Measurement," prescribes the use of this system in DOE 
documents. Table MC-1 lists the mathematical values or formulas needed for conversion between English 
and metric units. Table MC-2 summarizes and defines the terms for units of measure and corresponding 
symbols found throughout this report. 

MC-1 
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RADIOACTIVITY UNITS 

Part of this report deals with levels of radioactivity that might be found in various environmental media. 
Radioactivity is a property; the amount of a radioactive material is usually expressed as "activity" in curies 
(Ci) (Table MC-3). The curie is the basic unit used to describe the amount of substance present, and 
concentrations are generally expressed in terms of curies per unit mass or volume. One curie is equivalent to 
37 billion disintegrations per second or is a quantity of any radionuclide that decays at the rate of 37 billion 
disintegrations per second. Disintegrations generally include emissions of alpha or beta particles, gamma 
radiation, or combinations of these. 

RADIATION DOSE UNITS 

The amount of ionizing radiation energy received by a living organism is expressed in terms of radiation 
dose. Radiation dose in this report is usually written in terms of effective dose equivalent and reported 
numerically in units of rem (Table MC-4). Rem is a term that relates ionizing radiation and biological effect 
or risk. A dose of 1 millirem (0.001 rem) has a biological effect similar to the dose received from about a 
1-day exposure to natural background radiation. A list of the radionuclides discussed in this document and 
their half-lives is included in Table MC-5. 

CHEMICAL ELEMENTS 

A list of chemical elements, chemical constituents, and their nomenclature is presented in table MC-6. 

TABLE MC-1. --Conversion Table 

Multiply By To Obtain Multiply By To Obtain 

in 2.54 em em 0.394 in 

ft 0.305 m m 3.28 ft 

ml 1.61 km km 0.621 mi 

1b 0.454 kg kg 2.205 1b 

gal 3.785 L L 0.264 gal 

ft2 0.093 m2 m2 10.76 ft2 

ae 0.405 ha ha 2.47 ae 

mi2 2.59 km2 km2 0.386 mi2 

ft3 0.028 m3 m3 35.7 ft3 

nCi 0.001 pCi pCi 1,000 nCi 

pCi/L 10-9 ~i/mL jlCi/mL 109 pCi/L 

pCi/m3 10-12 Ci/m3 Ci/m3 1012 pCi/m3 

pCi/m3 10-15 mCi/em3 mCi/em3 1015 pCi/m3 

mCi/km2 1.0 nCi/m2 nCi/m2 1.0 mCi/km2 

ppb 0.001 ppm ppm 1,000 ppb 
op (°F - 32) X 5/9 oc oc ec x 9/5) + 32 op 
g 0.035 oz oz 28.349 g 

MC-2 
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TABLE MC-2. -Names and Symbols for Units of Measure 

Length Time 
Symbol Name Symbol Name 

em Centimeter (1 X 10-2 m) d day 
ft foot h hour 
Ill inch min minute 
km kilometer (1 x 103 m) nsec nanosecond 
m meter s second 
mi mile yr year 
mm millimeter (1 X 10-3 m) 

J.lill micrometer (1 X 10-6 m) 

Volume Area 
Symbol Name Symbol Name 

cm3 cubic centimeter ac acre (640 per rni2) 

ft3 cubic foot cm2 square centimeter 
gal gallon ft2 square foot 
in3 cubic inch ha hectare (1 x 104 m2) 
L liter in2 square inch 
m3 cubic meter km2 square kilometer 
mL milliliter (1 X w-3 L) mi2 square mile 
ppb parts per billion 
ppm parts per million Mass 
yd3 cubic yard Symbol Name 

Rate g gram 

Symbol Name 
kg kilogram (1 x 103 g) 
mg milligram (1 X lQ-3 g) 

cm3/s cubic meters per second IJg microgram ( 1 X 10-6 g) 
ft3/s cubic feet per second ng nanogram (1 X lQ-9 g) 
ft3/min cubic feet per minute lb pound 
gpm gallons per minute ton ton (1 x 106 g) 
kmlh kilometers per hour 
milh miles per hour 

Tem~erature 

Symbol Name 

Numerical Relationships oc degrees Centigrade 
Symbol Meaning op degrees Fahrenheit 

OK degrees Kelvin 
< less than 
::;; less than or equal to 
> greater than Sound 
~ greater than or equal to Symbol Name 
2cr two standard deviations 

dB decibel 
dB A A-weighted decibel 
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TABLE MC-3.-Names and Symbols for 
Units of Radioactivity 

Radioactivity 
Symbol Name 

Ci 
cpm 
mCi 
!J.Ci 
nCi 
pCi 

curie 
counts per minute 
millicurie (1 X w-3 Ci) 
microcurie (1 X w-6 Ci) 
nanocurie (1 x w-9 Ci) 
picocurie (1 X w-12 Ci) 

DARHTEIS 

TABLE MC-4.-Names and Symbols for 
Units of Radiation Dose 

Symbol 

rnrad 
rnrem 
R 
mR 

!JR. 

Radiation Dose 
Name 

millirad (1 X 10-3 rad) 
millirem (1 x w-3 rem) 
roentgen 
milliroentgen (1 X w-3 R) 
microroentgen (1 X w-6 R) 

TABLE MC-5.-Radionuclide Nomenclature 
Symbol Radionuclide Half-Life Symbol Radionuclide Half-Life 

Am-241 americium-241 432 yr Pu-241 plutonium-241 14.4 yr 
H-3 tritium 12.3 yr Pu-242 plutonium-242 3.8 x 105 yr 
Pa-234 protactinium-234 6.7 h Pu-244 plutonium-244 8.2 x 107 yr 
Pa-234m protactinium-234m 1.17 min Th-231 thorium-231 25.5 h 
Pu-236 plutonium-236 2.9 yr Th-234 thorium-234 24.1 d 
Pu-238 plutonium-238 87.7 yr U-234 uranium-234 2.4 x 105 yr 
Pu-239 plutonium-239 2.4 x 104 yr U-235 uranium-235 7 x 108 yr 
Pu-240 plutonium-240 6.5 x 103 yr U-238 uranium-238 4.5 x 109 yr 

TABLE MC-6.-Elemental and Chemical Constituent Nomenclature 

Symbol Constituent Symbol Constituent 

Ag silver Pa protactinium 
AI aluminum Pb lead 
B boron Pu plutonium 
Be beryllium SF6 sulfur hexafluoride 
co carbon monoxide Si silicon 
C02 carbon dioxide S02 sulfur dioxide 
Cu copper Ta tantalum 
p- fluoride Th thorium 
Fe iron Ti titanium 
N nitrogen u uranium 
Ni nickel v vanadium 

NOi nitrite w tungsten 
NOj nitrate Zn ZinC 
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1.1 OVERVIEW 

CHAPTER 1 
INTRODUCTION 

The U. S. Department of Energy (DOE) 
proposes to provide enhanced high
resolution radiography capability to perform 
hydrodynamic tests and dynamic 
experiments in support of its historical 
mission and near-term stewardship of the 
nuclear weapons stockpile. This 
environmental impact statement (EIS) 
analyzes the environmental impacts of 
alternative ways to accomplish the proposed 
action. The DOE's preferred alternative 
would be to complete and operate the Dual 
Axis Radiographic Hydrodynamic Test 
(DARHT) Facility under the Phased 
Containment Option (a new option since the 
draft DARHT EIS) of the Enhanced 
Containment Alternative at its Los Alamos 
National Laboratory (LANL) in northern 
New Mexico. An artists' concept of the 
DARHT Facility is shown in figure 1-1. 

This EIS has a classified supplement that 
provides additional information and 
analysis. Although the details of a nuclear 
weapon are classified, figure 1-2 provides 
an unclassified summary of a nuclear 
weapon. 

DOE began the preliminary design for 
DARHT in the early 1980s and conducted a 
series of environmental reviews for the 
project between 1982 and 1989. DOE 
concluded that no significant environmental 
impact should result from constructing and 

CHAPTER 1 
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Nuclear explosions are 
produced by initiating and 
sustaining nuclear chain 
reactions in highly com
pressed material which 
can undergo both fission 
and fusion reactions. 
Modem strategic, and 
most tactical, nuclear 
weapons use a nuclear 
package with two 
assemblies: the primary 
assembly, which is used as 
the initial source of 
energy, and the secondary 
assembly, which provides 
additional explosive 
energy release. The 
primary assembly 
contains a central core, 
called the "pit," which is 
surrounded by a layer of 
high explosive. The "pit" 
is typically composed of 
plutonium-239 and/or 
highly enriched uranium 
(HEU), and other 
materials. HEU contains 
large fractions of the 
isotope uranium-235. 

-

The diagram is a symbolic rep
resentation of the design elements 
of a nuclear weapon. None of the 
symbols represents actual designs. 

Permissive 
Action Link 

Coded 
Control 

Explosive 
Actuators 

Parachute 

@,,~~- (~~.:.· 

1ft~ Chemical \( )I 
Explosive ___.. 

Before Firing Implosion 

Nuclear Package 

Primary 
Detonation 

The primary nuclear explosion is initiated by detonating the layer of chemical high explosive that 
surrounds the "pit," which, in tum, drives the pit material into a compressed mass at the center of the 
primary assembly. This implosion process is illustrated in the inset of the diagram. 

Boostin2 

In order to achieve higher explosive yields from primaries with relatively small quantities of pit material, a 
technique called "boosting" is used. Boosting is accomplished by injecting a mixture of tritium <n and 
deuterium (D) gas into the pit. The deuterium and tritium are stored in high-pressure reservoirs until the 
gas transfer system is initiated. The implosion of the pit, along with the onset of the fissioning process, 
heats the D-T mixture to the point that the D-T atoms undergo fusion. The fusion reaction produces large 
quantities of very high energy neutrons which flow through the compressed pit material and produce 
additional fission reactions. 

Secondary 
Activation 

Nonnuclear I 

1 

Components] 

The energy released by the primary explosion activates the secondary assembly. The secondary assembly 
is composed of lithium deuteride and other materials. As the secondary implodes, the lithium, in the 
isotopic form lithium-6, is converted to tritium by neutron interactions, and the tritium product in tum 
undergoes fusion with the deuterium to create the thermonuclear explosion. 

Nonnuclear components include contact fuzes, radar components, aerodynamic structures, arming and 
firing systems, gas transfer systems, permissive action link coded controls, neutron generators, explosive 
actuators, sating components, batteries, and parachutes. 

FIGURE 1-2.-Nuclear Weapons Design. 
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operating the facility. Funding for DARHT was authorized and appropriated by Congress in 1988. 
Construction of the DARHT Radiographic Support Laboratory began in 1988 and was completed in 1990. 
In 1993, DOE decided to fund the accelerator and x-ray equipment for the second axis of DARHT under a 
separate budget line item. Construction of the actual DARHT Facility began in April 1994. 

In October 1994, three citizen groups wrote to the Secretary of Energy requesting, among other things, 
that DOE prepare an EIS on the DARHT Facility. They also requested that further construction of the 
facility be halted until an EIS was completed. On November 16, 1994, two of these groups (the Los 
Alamos Study Group and the Concerned Citizens for Nuclear Safety) filed a lawsuit in U.S. District Court, 
Albuquerque, New Mexico, to enjoin DOE from proceeding with the DARHT project until completion of 
the EIS and issuance of the Record of Decision (ROD). On November 22, 1994, DOE published a 
Federal Register notice of its intent to prepare this DARHT EIS [59 FR 60134]; see appendix A. On 
January 27, 1995, the court issued a preliminary injunction enjoining DOE from further construction of the 
DARHT Facility and related activities, such as procuring special facility equipment, pending completion of 
this EIS and the related ROD. The court entered a final judgment on May 5, 1995. Figure 1-3 is a 
photograph of the DARHT site, taken in May 1995, showing the condition of the DARHT Facility at the 
time of construction shutdown and when the site was secured in a standby condition. No construction has 
taken place since January 27, 1995. 

Preparing an EIS at this time responds to public concern and allows for a full dialogue between DOE and 
the State, Tribal, county, and municipal governments; other Federal agencies; and the general public. The 
EIS will also provide the basis for appropriate mitigation measures, if needed, for the course of action 
selected. 

1.2 ORGANIZATION OF TIDS EIS 

This EIS consists of six chapters. 

1-4 

• Chapter 1- Introduction: DARHT background and the environmental analysis process. 

• Chapter 2 - Purpose and Need: reasons why DOE needs to take action at this time. 

• Chapter 3 - Proposed Action and Alternatives: the way DOE proposes to meet the specified 
need and alternative ways the specified need could be met. This chapter includes a summary of 
expected environmental impacts if any of the alternatives analyzed in this EIS were to be 
implemented. 

• Chapter 4 - Affected Environment: aspects of the human environment (natural, built, and social) 
that might be affected by any of the alternatives analyzed in this EIS. 

• Chapter 5 - Environmental Consequences: comparative analyses of the changes or impacts that 
any alternative would be expected to have on the affected elements of the human environment. 
Impacts are compared to the human environment that would be expected to exist if no action were 
taken (the No Action Alternative). 

• Chapter 6 - Regulatory Requirements: agencies and individuals consulted, and environmental 
regulations that would apply if any of the alternatives analyzed in this EIS were to be 
implemented. 
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CHAPTER I 

1.3 ALTERNATIVES ANALYZED 

This EIS analyzes the environmental impacts 
associated with constructing and operating a facility 
that would provide the needed enhanced capability 
for hydrodynamic testing and dynamic experiments. 
Radiographic hydrodynamic testing is now 
conducted at two existing facilities within the DOE 
complex - the Pulsed High Energy Radiation 
Machine Emitting X-Rays (PHERMEX) Facility at 
LANL and the Flash X-Ray (FXR) Facility at 
Lawrence Livermore National Laboratory (LLNL) 
in California. The potential impacts of five 
operational alternatives also are analyzed in the EIS 
and compared to the expected impacts of the No 
Action Alternative (see box). DOE considered, but 
did not analyze, several other alternatives (see 
section 3 .I 0 ). 

1.4 LAWS AND REGULATIONS 

This EIS is being prepared pursuant to the National 
Environmental Policy Act of 1969 (NEPA) 
[42 U.S.C. 4321 et seq.], the Council on 
Environmental Quality NEP A regulations 
[40 CFR 1500-1508], and DOE NEPA regulations 
[10 CFR 1021]. 

1.5 PUBLIC REVIEW OF DRAFT EIS 
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In May 1995, DOE made the draft DARHT EIS available for review and comment. Over 500 copies of 
the draft EIS were distributed. The draft was distributed to Congressional members and committees; the 
State of New Mexico; the Tribal governments of Cochiti, Jemez, Santa Clara, and San Ildefonso Pueblos; 
other tribal governments and American Indian Organizations; Los Alamos, Rio Arriba, and Santa Fe 
County governments; other Federal agencies; private consultants; public interest groups; and the general 
public. 

DOE held public hearings on May 31 and June 1, 1995, in Los Alamos and Santa Fe, New Mexico, to 
afford the public and other parties an opportunity to provide spoken and written comments on the draft 
EIS. In addition, DOE extended invitations to the State of New Mexico; Cochiti, Jemez, Santa Clara, and 
San Ildefonso Pueblos; Los Alamos, Rio Arriba, and Santa Fe counties; certain other Federal agencies, [in 
particular the U.S. Environmental Protection Agency (EPA), the U.S. Fish and Wildlife Service (USFWS), 
the U.S. Department of the Interior, and the Department of Defense]; and New Mexico congressional 
members to participate in briefings regarding the DARHT EIS or specific issues related to the 
environmental analyses. During the public comment period on the draft EIS, DOE and LANL hosted 

I- 6 



DARHT EIS CHAPTER 1 

several tours of the DARHT and PHERMEX sites for State personnel, Tribal officials, local government 
officials, other Federal agencies, and other interested parties. 

The public comments received are included in their entirety in chapter 2 of volume 2; DOE responses to 
these comments are presented in chapter 3 of volume 2. DOE received written comments from 40 parties 
and oral comments from 48 individuals at its public hearing. 

In addition to the unclassified portion of the draft DARHT EIS, DOE provided the draft classified 
supplement to the draft EIS for review by appropriately cleared parties with a need to know the classified 
material. These included the Department of Defense, the EPA, the State of New Mexico, and certain 
Tribal governments. The final classified supplement reflects the external reviews. 

1.6 MAJOR CHANGES, DRAFT TO FINAL DARHT EIS 

DOE has revised the draft EIS in response to public comments received, provided additional 
environmental baseline information, and discussed additional technical considerations. The major changes 
in this final EIS are noted in the box. 

The final DARHT EIS also reflects the 
commitment made by the President on August 11, 
1995, to seek a "zero-yield" Comprehensive Test 
Ban Treaty. A "zero-yield" treaty would ban any 
nuclear weapon test explosion or any other nuclear 
explosion. In committing the United States to this 
policy, the President stated that maintaining a safe 
and reliable nuclear weapons stockpile is a 
supreme interest of this country and that the 
Nation's Stockpile Stewardship and Management 
Program will ensure the safety and reliability of 
weapons in the enduring stockpile. The type of 
capability proposed for the DARHT Facility is 
essential to assuring the continued safety and 
reliability of the stockpile under a "zero-yield" test 
ban. 

1.6.1 Phased Containment Option 
(Preferred Alternative) 

The draft DARHT EIS indicated that DOE's 
preferred alternative for meeting its need for 
enhanced radiographic hydrodynamic testing was 
to complete and operate the DARHT Facility. 
Under this alternative, most tests and experiments 
would be uncontained tests - that is, the test 
assembly would be placed in the open air at the 
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firing point, the high explosives would be detonated, and the DARHT Facility would be used to 
radiograph and measure the resulting explosion or implosion. The draft EIS also analyzed an Enhanced 
Containment Alternative with two options. Under the Vessel Containment Option, most tests and 
experiments would be conducted inside modular steel containers. Under the Building Containment Option, 
all tests and experiments would be conducted inside a concrete building that would enclose the firing 
point. 

After reviewing the environmental impacts identified in the draft EIS, DOE reconsidered the advisability 
of conducting the majority of the future hydrodynamic testing program as uncontained tests. DOE noted 
that, over the past 50 years, the ongoing program of uncontained testing had contaminated the soil in the 
vicinity of the existing firing sites at TA-15, particularly as a result of tests with depleted uranium. DOE 
re-examined an earlier LANL suggestion to explore the use of modular steel containment vessels, which 
would require DOE to build a separate vessel cleanout facility to recycle the containers for repeated use. 

At the same time, in response to DOE's invitation to comment on the draft DARHT EIS, many 
commenters indicated that they would prefer that more tests be contained. Many of the comments 
received agreed that further contamination from depleted uranium and other hazardous materials could be 
lessened if DOE would conduct most or all tests and experiments following one or the other of the 
Enhanced Containment Alternative options discussed in the draft EIS. Both the New Mexico Environment 
Department and the EPA expressed this point of view (see volume 2 of this EIS). In addition to public 
comments received, during consultations with American Indian Tribes and the USFWS, DOE agreed that 
containment would provide additional mitigation from flying shrapnel, which in tum could mitigate 
possible adverse impacts to cultural resource sites or wildlife. 

The Enhanced Containment Alternative options analyzed in the draft EIS posed hypothetical "bounding" 
situations, where DOE based its analysis of environmental impacts on somewhat infeasible operating 
conditions. From a programmatic standpoint, however, either of these options would have serious design 
or operating limitations. For example, under the Building Containment Option the concrete containment 
structure would have to be very large in comparison to the firing site to contain the overpressure from an 
explosive test; DOE would forego the capability for experiments or tests using larger amounts of high 
explosives or some other specific types of large tests because of the structural limitations of the building. 
This option places limits on DOE's ability to conduct dynamic experiments with plutonium because of the 
difficulty in moving the large, double-walled steel containment vessels needed for plutonium experiments 
in and out of the containment building. 

Under the Vessel Containment Option, the EIS analysis assumes that the DARHT Facility would begin 
operation with 75 percent of the tests and experiments conducted inside modular, single-walled steel 
containment vessels. However, the number of tests that could be conducted early in the operating life of 
the facility would be significantly reduced if this limitation were imposed. Although some conceptual 
work has been done, DOE has not yet designed the vessels. DOE would have to perfect a prototype 
vessel before fabricating all the vessels required. Also, the Vessel Containment Option depends on 
construction of a vessel cleanout facility; the design for this building could not be finalized until after the 
prototype vessels were perfected to determine the specific details of cleanout equipment, interface to the 
vessel, and other operational techniques. DOE estimates that it would take approximately 10 years beyond 
the availability date for the DARHT Facility to complete these activities and be able to conduct a full 
schedule of contained tests. 
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After considering the benefits of mitigation afforded by enhanced containment weighed against the 
programmatic constraints that would result from implementing either of the two Enhanced Containment 
Alternative options and in response to public comment on the draft EIS, DOE decided to analyze a third 
option, Phased Containment, and to designate this as the Agency's preferred course of action. 
Accordingly, in this final EIS the preferred alternative identified in the draft EIS (to complete and operate 
the DARIIT Facility) has been renamed the DARHT Baseline Alternative; this alternative still serves as a 
starting point for other alternatives and provides a basis of comparison. The Phased Containment Option 
of the Enhanced Containment Alternative, now the DOE's preferred alternative, is essentially like the 
Vessel Containment Option except that implementation would be phased in over 10 years to reach the 
level of containment analyzed under the Vessel Containment Option. This would be accomplished in two 
5-year increments over 10 years; the third phase would extend for the remainder of the operating life of 
the facility. 

Implementing the Phased Containment Option would bring containment to the levels described in the 
Vessel Containment Option of the Enhanced Containment Alternative in the draft EIS for the last 20 years 
of the expected operating lifetime. This option would also allow DOE to proceed in the near-term to 
complete the DARHT Facility instead of waiting to design prototype vessels and the vessel cleanout 
facility, but would also allow DOE to take advantage of the additional environmental protection benefits of 
containing most tests and experiments in the future. DOE and LANL would develop operating procedures 
so that, if programmatic requirements so indicated, any given test or experiment could be performed 
uncontained (except for dynamic experiments with plutonium, which would always be contained in 
double-walled steel vessels). However, in the aggregate over the lifetime of the facility, most tests and 
experiments could be contained in vessels. The preferred alternative includes construction and operation 
of the vessel cleanout facility as part of DOE's proposal. 

Because this EIS includes the proposed vessel cleanout facility as part of both the Vessel Containment 
Option and the Phased Containment Option (preferred alternative) of the Enhanced Containment 
Alternative, DOE has added site-specific details to this final EIS pertaining to the proposed cleanout 
facility. In the draft EIS, DOE mentioned generally that the facility would occupy about 1 ac (0.4 ha); in 
the final EIS, DOE identifies two specific l-ac (0.4-ha) parcels and an access road location. DOE and 
LANL have conducted site-specific field surveys of the two parcels and the access road location to obtain 
additional environmental baseline data concerning cultural resources and biologic resources, specifically 
threatened and endangered species habitat. The two alternative sites and potential access road location are 
identified in section 3. 7; environmental baseline information is identified in chapter 4 and analyzed in 
chapter 5. 

1.6.2 Mexican Spotted Owl 

The draft DARHT EIS included a discussion of federally listed threatened and endangered species, but did 
not mention the Mexican spotted owl, a species that was federally listed as threatened in November 1994. 
Just after the draft EIS was issued in May 1995, LANL biologists conducted their first field survey for the 
Mexican spotted owl and identified that suitable habitat existed in the vicinity of the DARHT site. Later 
in May, they documented field observations of two spotted owls and in June and July confirmed that the 
owls had successfully nested and fledged two owlets. The final EIS has been revised to include this 
information and the results of consultations between DOE and the USFWS. 
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The draft DARHT EIS stated that DOE had not yet started consultation with the USFWS under the 
requirements of Section 7 of the Endangered Species Act (ESA). Like NEPA, the ESA includes certain 
procedural provisions that a Federal agency must take to ensure that the habitat for threatened or 
endangered species is not jeopardized. Although NEPA regulations provide that a NEP A review should 
discuss the status of any consultations with the USFWS under the ESA, the NEP A review and the ESA 
process are independent regulatory requirements. The ESA review is initiated when an agency submits a 
completed biological assessment to the USFWS. DOE and LANL revised the draft biological assessment 
in May 1995 and included the new information on the Mexican spotted owls and the mitigation measures 
developed in consultation with the USFWS. DOE submitted the revised assessment to the USFWS in July 
1995, and in August the USFWS concurred with DOE's finding that the DARHT Facility is not likely to 
adversely affect the Mexican spotted owl. 

The final DARHT EIS includes updated information pertaining to the discovery of the Mexican spotted 
owls in the vicinity of the DARHT site (see section 4.5.4, chapter 5, and appendix K). It also includes a 
discussion of the process and results of the informal consultation between DOE and the USFWS (section 
6.8 and appendix K). Mitigation measures agreed to between DOE, LANL, and the USFWS to protect the 
Mexican spotted owl and other wildlife and plant species are discussed in section 5.11.2 and appendix K. 

1.6.3 Upgraded Accelerator Equipment 

As part of the ongoing process for the development of technology for enhanced, high-resolution 
radiography capability, DOE has decided that it would be useful, cost-effective, and feasible to plan for 
upgraded accelerator and x-ray diagnostic equipment to be incorporated into all alternatives that propose to 
use accelerators as described in the DARHT Baseline. By extending the accelerators using existing 
designs to increase the minimum electron-beam energy, about 25 percent from a nominal 16 MeV to a 
nominal 20 MeV using new x-ray detection equipment, and by enhancing existing equipment to generate a 
higher current beam, DOE proposes to increase the output x-ray intensity by about 2 to 4 times while still 
maintaining the small x-ray spot size. The facilities proposed in the various alternatives in this EIS 
support the upgraded accelerator equipment without modifications in facility footprint or service. For the 
purposes of this EIS, DOE has decided to bound the impact analysis by considering electron beam 
energies of up to 30 MeV and output x-ray dose of up to 2,000 R. No additional environmental impacts 
have been identified between the draft EIS and the final EIS as a result of the proposed accelerator 
upgrade; however, project costs would be higher as shown in table 3-4. 

1.6.4 Stockpile Stewardship and Management PElS 

The draft DARHT EIS was issued in May 1995, and although it referenced DOE's plans to prepare a 
Stockpile Stewardship and Management Programmatic EIS (PElS), DOE did not formally issue its Notice 
of Intent to prepare the PElS until June 1995. The text of the final EIS has been modified to reflect 
DOE's May 1995 report, The Stockpile Stewardship and Management Program: Maintaining Confidence 
in the Safety and Reliability of the Enduring U.S. Nuclear Weapons Stockpile, and the PElS Notice of 
Intent (see section 2.6). 
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1.6.5 Unclassified Impacts for the Classified Supplement 

DOE prepared a classified supplement as part of the DARHT EIS. The draft classified supplement was 
completed concurrently with the unclassified portion of the draft DARHT EIS in May 1995, and the final 
classified supplement was completed concurrently with this unclassified portion of the final EIS. After the 
draft EIS was issued and as part of its ongoing declassification efforts and normal classification reviews, 
DOE determined that most of the environmental impacts identified were not classified, although they 
depend on classified information. Accordingly, in May 1995, DOE issued an unclassified summary of the 
environmental impacts from the classified supplement. This was released after the draft EIS had already 
been distributed, but it was made available to the general public and was announced in the Federal 
Register and at the public hearings on the draft DARHT EIS. For the most part, this information 
discusses the potential for adverse impacts to workers and the public under routine and accident conditions 
during dynamic experiments with plutonium. Many people commented on the information contained in 
the unclassified summary (see volume 2). One commenter asked that DOE incorporate the results of the 
unclassified summary into this final EIS. 

To provide the public with as full a disclosure as possible of the environmental impacts that will be 
considered by the DOE in deciding whether or not to proceed with the DARHT proposal, DOE has 
incorporated the results of the environmental impact analysis contained in the classified supplement into 
this unclassified portion of the final DARHT EIS. The human health impacts and accident scenarios 
analyzed are included in chapter 5 and appendixes H and I. 

1.6.6 Other Changes 

The final DARHT EIS reflects other changes made to update information, correct errors, and incorporate 
the suggestions and comments made by the state, tribes, other local governments and Federal agencies, the 
general public, and DOE and laboratory reviewers. Of note is information from two sources released just 
before this final EIS was issued: information from the President's statement of August 11, 1995, 
regarding this Nation's commitment to a Comprehensive Test Ban Treaty and moratorium on small-scale 
nuclear tests, and information from a report, Stockpile Surveillance: Past and Future, released August 7, 
1995, by the three DOE weapons laboratories - LANL, LLNL, and Sandia National Laboratory 
(SNL) - that discusses the expected lifetimes of weapons systems in the enduring nuclear weapons 
stockpile and the potential for safety, reliability, or aging concerns based on past surveillance results. 

1.7 NEXT STEPS 

The ROD may be issued no sooner than 30 days after the final EIS. The ROD will explain all factors, 
including environmental impacts, that DOE considered in reaching its decision (see inside back cover). 
The ROD will specify the alternative or alternatives that are considered to be environmentally preferable. 
If the selected alternative is different from the environmentally preferred alternative, the ROD will present 
the rationale for its selection. DOE anticipates that, in addition to environmental impacts, the decision will 
be based on cost, technology, national security, and infrastructure considerations. If mitigation measures, 
monitoring, or other conditions are adopted as part of the Agency's decision, these will be summarized in 
the ROD as applicable, and included in a Mitigation Action Plan. The Mitigation Action Plan would 
explain how and when mitigation measures would be implemented, and how DOE would monitor the 
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mitigation measures over time to judge their effectiveness. The Mitigation Action Plan must be in place 
prior to taking action that causes the impact. The ROD and Mitigation Action Plan also will be placed in 
the LANL Community Reading Room and will be available to interested parties upon request. 

1.8 REFERENCE CITED IN CHAPTER 1 

Johnson, K., et al., 1995, Stockpile Surveillance: Past and Future, August, Lawrence Livermore National 
Laboratory, Los Alamos National Laboratory, and Sandia National Laboratory. 
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CHAPTER2 
PURPOSE AND NEED FOR DOE ACTION 

2.1 OVERVIEW 

One of the core responsibilities of the 
U.S. Department of Energy (DOE) is 
its role as steward of the Nation's 
nuclear weapons stockpile. The 
purpose and need for the proposed 
course of action analyzed in this EIS 
is part of that responsibility. The 
discussion in this chapter is 
augmented by the classified 
supplement to this EIS. 

The President and Congress have 
directed that DOE ensure the safety, 
security, and reliability of the 
Nation's nuclear weapons stockpile. 
DOE and its predecessor agencies 
have held this responsibility for over 
50 years, and DOE's custody of the 
nuclear weapons stockpile will 
continue for the foreseeable future. 
In response to the end of the cold war 
and changes in the world political 
regime, the emphasis of the U.S. 
nuclear weapons program has shifted 
dramatically over the past few years 
and the weapons stockpile is being 
greatly reduced. 

For instance, the United States has 
halted the development and 
production of new nuclear weapons 
systems and has begun closing much 
of the former weapons production 
complex and consolidating the 
remaining elements. In addition, the 
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Nation is observing a moratorium on underground testing of nuclear weapons (aboveground testing has 
been prohibited by treaty since 1963) and is pursuing a "zero-yield" international comprehensive test ban. 
Recent events and changes in U.S. policy that have affected the nuclear weapons program are summarized 
in the box on page 2-1. 

The DOE program that responds to Presidential and Congressional direction to ensure confidence in the 
nuclear weapons stockpile is called the Stockpile Stewardship and Management (SS&M) Program (DOE 
1995). This is an ongoing program that has evolved over time and whose goals are redirected from two 
former DOE programs: weapons research, development, and testing and stockpile support. Today's 
SS&M Program has moved away from DOE's past reliance on direct observations of nuclear tests toward 
ensuring weapons safety and reliability through a more challenging "science-based" approach to develop a 
greater scientific understanding of nuclear weapons phenomena and better predictive models of 
performance. 

With the moratorium on nuclear testing, DOE now relies on advanced computational modeling and other 
types of experimental techniques, instead of direct observations of nuclear tests, to arrive at predictions of 
the safety and reliability over time for the weapons remaining in the nuclear weapons stockpile (LLNL 
1994). DOE must use these tools to evaluate many issues regarding nuclear weapons, including: 

• Age-related material changes discovered through routine stockpile surveillance 

• Unexpected effects discovered with improved computer models 

• Retrofits to existing weapons or components to improve safety or reliability 

• New technologies applied to existing weapons or components to improve safety or reliability 

Since the late 1940s, DOE and its predecessor agencies have used hydrodynamic tests and dynamic 
experiments in conjunction with nuclear tests to study and assess the performance and reliability of nuclear 
weapons primaries. In these types of experiments, test assemblies that mock the conditions of an actual 
nuclear weapon are detonated using high explosives. Radiographs (x-ray photographs) are used to obtain 
information on the resulting implosion; computer calculations based on these test results are used to 
predict how a nuclear weapon would perform. 

Hydrodynamic tests and dynamic experiments have been an historical requirement to support the DOE's 
mission and remain essential elements of the SS&M Program, and they assist in the understanding and 
evaluation of nuclear weapons performance. Dynamic experiments are used to gain information on the 
physical properties and dynamic behavior of materials used in nuclear weapons, including changes due to 
aging. Hydrodynamic tests are used to obtain diagnostic information on the behavior of a nuclear 
weapons primary (using simulant materials for the fissile materials in an actual weapon) and to evaluate 
the effects of aging on the nuclear weapons remaining in the greatly reduced stockpile. The information 
that comes from these types of tests and experiments cannot be obtained in any other way. 

DOE's existing capability to obtain diagnostic information was designed and implemented at a time when 
the agency could rely on direct observations of the results of underground nuclear tests to provide 
definitive answers to questions regarding nuclear weapons performance. Without the ability to verify 
weapons performance through nuclear tests, some remaining diagnostic tools are inadequate by themselves 
to provide sufficient information. Accordingly, as the Nation moves away from nuclear testing DOE must 
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enhance its capability to use other tools to predict weapons safety, perfonnance, and reliability. In 
particular, DOE must enhance its capability to perform hydrodynamic tests and dynamic experiments to 
assess the condition and behavior of nuclear 
weapons primaries. 

Although the current U.S. stockpile is 
considered to be safe and reliable, the existing 
weapons are aging beyond their initial design 
lifetimes and, by the turn of the century, the 
average age of the stockpile will be older than 
at any time in the past. To ensure continued 
confidence in the safety and reliability of the 
U.S. nuclear weapons stockpile, DOE needs 
to improve its radiographic hydrodynamic 
testing capability as soon as possible. 
Uncertainty in the behavior of the aging 
weapons in the enduring stockpile will 
continue to increase with the passage of time 
because existing testing techniques, by 
themselves, are not adequate to assess the 
safety, perfonnance, and reliability of the 
weapons primaries. Should DOE need to 
repair or replace any age-affected 
components, retrofit existing weapons, or 
apply new technologies to existing weapons, 
existing techniques are not adequate to assure 
weapons safety and reliability in an era 
without nuclear testing; DOE believes that it 
is probable that the existing weapons will 
require these types of repairs or retrofits in 
the foreseeable future. DOE has detennined 
that no other currently available advanced 
techniques exist that could provide a level of 
information regarding nuclear weapons 
primaries comparable to that which could be 
obtained from enhanced radiographic 
hydrodynamic testing. 

In addition to weapons work, DOE uses its 
radiographic testing facilities to support many 
other science missions and needs to maintain 
or improve its radiographic testing capability 
for this purpose. Hydrodynamic tests and 
dynamic experiments are important tools for evaluating conventional munitions; for studying 
hydrodynamics, materials physics, and high-speed impact phenomena; and for assessing and developing 
techniques for disabling weapons produced by outside interests. 
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2.2 POLICY CONSIDERATIONS 

In responding to the Nation's need to ensure 
safety, security, and reliability of the nuclear 
weapons stockpile, DOE must consider national 
policy regarding nuclear deterrence and stockpile 
stewardship. 

2.2.1 Nuclear Deterrence 

Nuclear deterrence remains a cornerstone of U.S. 
policy, and this Nation will continue to rely on 
DOE to maintain a safe, secure, and a reliable 
nuclear weapons stockpile. In the past, DOE has 
been able to accomplish that mission by retiring 
weapons before the end of their design life and 
by upgrading or redesigning weapons, if potential 
problems were detected, through nuclear testing 
and hydrodynamic tests and dynamic experiments 
(see figure 2-1). However, the President has 
discontinued underground nuclear testing and has 
decided that the United States will not build new 
nuclear weapons for the foreseeable future (even 
to replace those removed when past their useful 
life). Thus, under current U.S. policy, DOE 
would not produce new-design nuclear weapons. 

Now DOE must rely more than ever on the data 
from hydrodynamic tests and dynamic 
experiments to ensure the safety and reliability of 
the weapons. The level of information received 
from underground nuclear testing cannot be fully 
replaced by current or upgraded hydrodynamic 
testing facilities. However, information that 
would be obtained from enhanced hydrodynamic 
capability would provide a higher level of 
confidence in maintaining the nuclear weapons 
stockpile in the absence of underground nuclear 
testing. 

2.2.2 Stockpile Stewardship and 
Management 

Since the 1940s, DOE and its predecessor 
agencies have been responsible for ensuring the 
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In the past, both hydrodynamic and nuclear testing were 
used to assess nuclear weapon safety, performance, and 
reliability. Computational models were verified by 
observing the results of both hydrodynamic tests and 
nuclear testing. 

Without nuclear testing, DOE must 
rely on improved hydrodynamic 
testing to verify computational 
models and to assess weapon safety, 
performance, and reliability. 

Theory 
Computations 
Engineering 

Hydrodynamic 
Tests 

Underground 
Nuclear Tests 

FIGURE 2-1.-Prior Relationship of Hydrodynamic Tests and Underground Nuclear Tests to 
Nuclear Weapon Safety, Performance, and Reliability Assessments. 

safety, security, and reliability of the 
nuclear weapons in the stockpile. 
This stockpile stewardship assign
ment has always required hydro
dynamic testing and was included in 
the Atomic Energy Act 
[42 U.S.C. 2011 et seq.], along with 
the responsibility to design, 
manufacture, and certify nuclear 
weapons. DOE now intends to 
accomplish this mission through the 
SS&M Program. The SS&M 
Program is a single, highly integrated 
technical program for maintaining the 
safety and reliability of the U.S. 
nuclear stockpile in an era without 
nuclear testing and without new 
weapons development and produc
tion. This new approach must rely 
on scientific understanding and 
judgement, not on nuclear testing and 
the development of new weapons to 
predict, identify, and correct prob
lems affecting the safety and relia
bility of the stockpile (DOE 1995). 
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DOE's three weapons laboratories [Los 
Alamos National Laboratory (LANL), 
Lawrence Livermore National Laboratory 
(LLNL), and Sandia National Laboratories 
(SNL)] perform the stockpile stewardship 
mission. These laboratories are asked to 
identify, develop, and implement selected 
tools - programs and facilities - needed to 
achieve their assigned responsibilities. 
Through the directors of the weapons 
laboratories, DOE must certify that nuclear 
weapons will not accidentally detonate during 
storage and handling (safety), that the 
weapons would thwart any attempts for 
unauthorized use (security), and that they 
would function as designed in the event of 
authorized use (performance and reliability). 

For almost 50 years, nuclear tests were key to 
gathering data used for developing nuclear 
weapons and certifying their safety, reliability, 
and performance. Nuclear tests were also 
used to evaluate the effectiveness and certify 
performance of weapons that were redesigned. 
Since the 1992 moratorium on nuclear tests, 
DOE has recognized that a new approach, 
based on scientific understanding and expert 
judgment, is needed to ensure confidence in a 
nuclear deterrent and the U.S. stockpile. 
Given the moratorium on nuclear testing, the 
termination of new weapons development, and 
closure of weapons manufacturing and 
production facilities, this confidence will 
depend on the competence of the people who 
must make the scientific and technical 
judgments related to the safety and reliability 
of U.S. nuclear weapons. Those people must 
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have a fundamental understanding of the basic scientific phenomena associated with nuclear weapons. 

DOE's SS&M Program has been developed to meet three particular challenges (DOE 1995). 
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• Fully support the Nation's nuclear deterrent while transitioning to a more appropriate nuclear 
weapons complex. 

• Preserve the core intellectual and technical competencies of the weapons laboratories. 

• Ensure that stewardship and management activities are compatible with the Nation's arms-control 
and nonproliferation objectives. 
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DOE identified five critical issues and strategies to address them (DOE 1995). Two of the strategies 
speak directly to DOE's continuing need for enhanced radiographic hydrodynamic testing capability. 

• Enhanced experimental and computational capabilities: These include aboveground 
experimental capabilities to study technical issues regarding weapons primaries, specifically 
high-resolution, multiple-time, multiple-view hydrodynamic experiments using simulant materials. 

• Enhanced weapons and materials surveillance technologies: These include hydrodynamic 
testing on test units built, when possible, with aged stockpile components (with modified pits using 
simulant materials) to provide important data on the effects of aging on weapons safety and 
performance. 

DOE must be able to preserve the current high confidence in the safety and performance of the U.S. 
stockpile. Confidence is subjective; rests on the judgement of people; and is based on information, 
experience, and trust. In some cases, the Nation might be willing to forego the means to ensure a higher 
degree of confidence in the condition of its nuclear weapons in favor of some other value, as was the case 
when the Nation decided to accept a moratorium on underground nuclear testing. Preserving high 
confidence in the enduring stockpile without nuclear testing will require an improved, more complete, and 
more accurate understanding of the underlying physical principles involved in nuclear weapons and new or 
enhanced experimental capabilities (DOE 1995). DOE has determined that to ensure the continued 
confidence in the safety and reliability of the enduring stockpile, its hydrodynamic testing programs have 
increased in importance. They are an essential means to develop baseline experimental data, to determine 
the effects of aging, and to use as a tool for stockpile sampling; therefore, an enhanced radiographic 
hydrodynamic capability is needed as soon as possible. 

2.3 NEED FOR ENHANCED RADIOGRAPIDC CAP ABILITY 

DOE has determined that it needs to obtain an enhanced capability to conduct radiographic hydrodynamic 
tests and dynamic experiments. The capability to obtain high-resolution, multiple-time, multiple-view 
information is needed to assess safety, performance, and reliability of weapons; evaluate aging weapons; 
obtain information about plutonium through dynamic experiments; and for other uses. 

The DOE's determination has been independently confirmed by a panel of technical experts who studied 
the requirements for the DOE SS&M Program (JASON 1994). DOE has determined that aboveground, 
radiographic diagnostics are the best means - and for some parameters, the only known means - to obtain 
the needed information, and that linear induction accelerators (the technology proposed for DARHT) 
represent the best available technology to produce the high-speed, high-resolution, deeply penetrating 
radiographs that are needed. In addition, DOE has determined that no other advanced technology is 
currently available that could provide a comparable level of information. DOE's conclusions have been 
independently verified by panels of consultants convened to consider these issues (JASON 1994; HP AIC 
1992; DFAIC 1992; and DOE 1993). The major points considered in these reviews included the ability of 
x-rays to penetrate ultra-dense materials at the late stages of an implosion, temporal resolution of the 
rapidly moving materials, spatial resolutions in the resulting image, and the need for an additional axis (or 
axes) to provide three-dimensional information. The capabilities and limitations of current facilities are 
described in section 2.4. 
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2.3.1 Assessing Weapons Safety, 
Performance, and Reliability 

To ensure the continued viability of the smaller 
stockpile, DOE must improve its scientific 
understanding of the physics of a nuclear 
weapon beyond its design life, and develop a 
better understanding of how a nuclear weapon 
behaves during the complex interactions that 
occur in the brief interval between 
high-explosive detonation and nuclear explosion. 
This information is needed to assure the 
continued safety, performance, and reliability of 
existing weapons. Two examples of specific 
problems that involve both a fundamental 
understanding of weapons reliability and 
potential issues concerning stockpile aging are 
the process and efficiency with which boosting 
occurs (see figure 1-2), and the critical 
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configurations required for materials at late stages of implosion. Both of these examples are best studied 
with the high-energy, high-dose, short-pulse capabilities planned for DARHT. 

DOE has not yet determined how to predict with sufficient accuracy, from computer calculations alone, 
the rapidly changing shape of a weapons primary during the last stages of implosion. However, this 
information is essential to predict the safety, performance, and reliability of a nuclear weapon. At this 
time, the highest priority issues for stockpiled primaries are those that affect the successful ignition of the 
deuterium-tritium boost gas. DOE needs to be able to predict the implosion movement of the three
dimensional weapons assembly to provide an integral measure of the expected performance of the fission 
drive, to assess nuclear safety in accidents, and for render-safe and disablement effectiveness. Current 
diagnostic capabilities are insufficient to make all of the necessary types of measurements of an imploding 
primary or to make refined measurements at the high level of detail needed. Therefore, DOE needs to 
establish an enhanced diagnostic capability to make the necessary types of measurements at the desired 
level of detail. These kinds of technology issues would also arise in weapons design; but, under current 
U.S. policy, DOE does not develop or produce new-design weapons systems. 

The safety aspect of DOE's stockpile mission arises from concerns about how a primary would behave if 
the high explosives were unexpectedly detonated in scenarios such as a transportation accident, damage 
from a projectile, or a nearby fire or explosion. In these instances, the high explosive would not be 
detonated in the manner required to trigger a nuclear explosion; but such an explosion could affect the 
primary. Even if nuclear yield did not result, an accidental detonation of the high explosives within a 
nuclear weapon could result in vaporizing or scattering plutonium metal or other hazardous materials. 
Assuring safety requires knowing how the primary materials might be affected by these explosion 
conditions. 

Prior to the President's moratorium on nuclear testing, the United States used both hydrodynamic and 
nuclear testing to obtain information needed to assess nuclear weapons safety, performance, and reliability. 
Nuclear testing at appropriate nuclear yields allowed DOE to maintain the stockpile and its nuclear 
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expertise with very high confidence; the 
performance and safety of the enduring 
stockpile was validated by such tests. 
Because of the moratorium on nuclear 
testing, DOE did not complete all of the 
underground nuclear tests that had been 
planned. Certain types of data gaps, 
which the design laboratories expected 
to be partially filled by analyzing the 
results of nuclear tests, remain unfilled. 

Without nuclear testing, mathematical 
calculations based on experimental data 
would be the only way to obtain needed 
information on weapons performance 
and reliability. However, theoretical 
mathematical calculations alone cannot 
be relied on to predict the behavior of a 
nuclear weapons primary; the 
calculations must be verified against 
actual experimental data. DOE 
considers enhanced radiographic 
hydrodynamic testing to be the best (and 
in some areas, the only known) tool to 
obtain certain types of information 
regarding weapons primaries. These 
data are needed to verify and refine 
predictive analytical models. 

In an era during which nuclear testing 
will not be performed, DOE will have to 
assess weapons safety, performance, and 
reliability in other ways. Enhanced 
radiographic hydrodynamic testing 
would provide a powerful tool for 
implementing the SS&M Program. 
Whether or not this approach will fully 
satisfy the need for stockpile assurance 
without nuclear testing is not completely 
known; and, it will not be known for 
several years after an enhanced 
hydrodynamic capability, among other 
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tools, is put into place and test results are analyzed. The possibility exists that, without nuclear testing, the 
Nation cannot ensure the continued viability of a nuclear deterrent based on the existing weapons in the 
nuclear weapons stockpile. The sooner DOE can obtain better diagnostic information, the sooner the 
Nation can determine if its existing nuclear deterrent is sufficient. Conversely, the longer the Nation waits 
before an enhanced capability is achieved, the greater the chance that a problem will arise that cannot be 
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addressed with the current capability, in a manner that is sufficient to ensure the necessary level of 
confidence in the nuclear weapons stockpile. Such circumstances could lead, pursuant to a Presidential 
announcement in August 1995, to U.S. withdrawal from a Comprehensive Test Ban Treaty (CTBT) under 
a "supreme national interest" clause to conduct necessary nuclear tests. 

Baseline research is expected to take several years and will involve many different types of calculations, 
tests, and experiments performed at different DOE weapons facilities, primarily LANL, LLNL, and SNL. 
Baselining to document the correct physical status of the weapons systems will involve a broad range of 
observations, measurements, and tests. Hydrodynamic testing is one activity that would support baseline 
research and supply specific information needed to answer particular questions about the safety and 
performance of nuclear weapons. The extent and duration of these activities will depend on the nature of 
the results, but several years is the best early estimate. 

2.3.2 Evaluating Aging Weapons 

Although the U.S. nuclear weapons stockpile is presently safe and reliable, the nuclear weapons in today's 
U.S. stockpile are aging. Existing weapons, on the average, are about 15 years old, and in about 5 years, 
many weapons will begin exceeding their original design lifetime. In the past, individual weapons in the 
stockpile were replaced by new-design, upgraded, or replacement weapons before they approached the end 
of their design life. However, because the United States is not currently producing new nuclear weapons, 
DOE does not anticipate replacing the weapons now in the stockpile before the end of their original design 
life. This creates uncertainty about the safety and performance capability of the remaining weapons as 
they continue to age because DOE does not know how the weapons will behave over the long term. 

DOE believes that inventorying or benchmarking 
the condition of weapons and their expected 
performance characteristics is needed as soon as 
possible. This would provide a baseline for 
comparing future surveillance observations and 
performance tests over the period of time that the 
weapons will eventually be called upon to serve in 
the stockpile. DOE would use many diagnostic 
tools at several of its sites to assist with 
benchmarking the inventory, which is expected to 
take several years. DOE would use enhanced 
radiographic hydrodynamic testing capability to 
accurately benchmark weapons primaries. The 
sooner that benchmarking takes place, the sooner 
DOE would have more reliable data and could be 
more certain about the condition of the weapons 
remaining in the stockpile. DOE would expect 
that aging or other types of problems would be 
discovered through surveillance activities, 
including "static" radiographs of weapons and 
components. These "static" radiographs can use 
long x-ray exposure times and, therefore, can be 
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obtained without using DARHT 
facilities. Static radiographs, are also 
taken in preparation for dynamic 
experiment or hydrodynamic tests, 
before the high explosive charge is 
detonated and aligned. The static 
radiograph provides a picture of the 
initial condition of the test assembly 
and hence, defines the initial condition 
of an experiment. 

As materials age, particularly those 
used in nuclear weapons, they tend to 
change. DOE weapons personnel can 
predict some types of changes that 
would be expected to occur over time 
in the materials that make up the 
weapons. However, other effects, 
which aging may bring about on the 
performance and reliability of these 
weapons and on their behavior under 
certain postulated accident conditions, 
are largely unknown. DOE needs to 
ensure that aging weapons remain safe 
and reliable. Should systems in aging 
weapons need to be reengineered or 
replaced, DOE needs a capability to 
validate that the replacement systems 
would not compromise weapons safety, 
reliability, or performance. Sophisti
cated manufacturing processes are not 
always easy to replicate once they have 
been dismantled. If weapons 
components are to be remanufactured, 
testing (nonnuclear) the products from 
this process is an important tool for 
reducing uncertainty about any 
significant differences from the original 
product. DOE also must be able to 
predict the physics behavior that would 
be expected from an aging weapon 
under abnormal conditions, such as 
those that might occur in an accident 
or those that might lead to changes in 
the material properties. 
Many complex systems, including 
some weapons systems, experience a 
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history of early problems, but their number and frequency decrease with time. This downward trend is a 
result of experience. Later, these same systems will show the effects of aging and the trend for problems 
may increase. Currently, most existing stockpile systems are believed to benefit from the experience 
factor, but are not yet suffering the increased problems due to aging. The potential for an eventual 
increase in problems is normal and expected. 

DOE has considerable evidence to indicate that, as weapons age, problems related to the deterioration of 
weapons components can and do occur. Before the recent changes in policy, most weapons were replaced 
by newer systems before their design life had been exceeded. Therefore, most of the historical 
information on safety, reliability, or performance of stockpiled weapons was related to issues that arose 
unexpectedly before the end of their design lifetime. DOE has 50 years of experience in solving a wide 
diversity of issues (e.g., the large number of ways that materials can crack, corrode, or otherwise degrade) 
and in increasing its understanding of plausible accident scenarios. This experience helps prevent exact 
recurrences of past problems, but it does not prevent new issues from arising. 

DOE operates direct surveillance programs that have been ongoing for more than 40 years. Under one of 
these programs, every system in the stockpile is examined each year; a given number of weapons for each 
system are taken as a representative sample and examined. The direct surveillance program may detect 
types of failures that could affect the dynamic performance of either the high explosives or other primary 
materials during the implosion process. 

By itself, weapons surveillance is not adequate to predict and resolve performance or reliability problems. 
To certify a weapons system, prototype systems were tested extensively, using both nuclear testing and 
hydrodynamic tests, before any production of stockpile weapons was authorized. DOE relies on its 
stockpile surveillance program to observe post-production problems for weapons in the stockpile. Once a 
problem is discovered, DOE must determine the impact that the problem might have on weapons safety or 
performance and reliability. The probable impact of an observed change is calculated based on known 
computer codes and then corroborated with experimental testing. 

Although certain limited-life components were designed to be replaced (such as batteries) or replenished 
(such as tritium gas reservoirs), other essential components of weapons were presumed to last the life of 
the weapon. High explosives, primaries, secondaries, and radiation cases were not designed to be replaced 
unless testing programs indicated that a problem existed with a given component. However, the metals, 
plastic explosives, and other materials that make up the weapons in the existing stockpile are known to 
have the possibility of becoming brittle, cracked, or otherwise show changes in their material properties 
over extended periods of time. The question faced by weapons personnel is whether these changes, if they 
occur, would affect the safe handling characteristics or performance reliability of the weapons. 

The three weapons laboratories (LLNL, LANL, and SNL) conducted a study, Stockpile Surveillance: Past 
and Future (Johnson et al. 1995), to review the results of past surveillance and make recommendations for 
future actions needed to ensure the safety and reliability of the stockpile. The report notes that, in the 
past, significant problems have been found in the stockpile and that changes to stockpiled weapons have 
been made to assure safety, performance, and reliability; it also notes that problems have been found in 
each of the weapons types expected to be in the stockpile in the year 2000. The study concludes that it is 
reasonable to expect that problems will continue to arise in the stockpile at the rate of one or two defects 
per year that would require action as the stockpile ages beyond the original design expectations. 
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The nuclear weapons stockpile, projected for the year 2003 and beyond, would be smaller than the U.S. 
has had at any time since 1959. The newest weapons in the future stockpile would have been built in 
1990, the average age of the stockpile in 2005 would be 20 years, and the oldest weapons would be about 
28 years old. Under the present plans for continued downsizing, some weapons will remain in the 
stockpile for more than 40 years. Until the past few years, there has been no expectation that weapons 
would remain in the stockpile longer than they have in the past (about 20 years or less). Continuous 
modernization to improve the safety, reliability, and performance kept the stockpile relatively young as 
new weapons types replace old ones. With no new weapons entering the stockpile, the existing nuclear 
deterrent is steadily aging (Johnson et al. 1995). 

The three weapons laboratories have updated their "Defects Database," which now contains more than 
2,400 entries. Although specific details are classified, more than 370 cases have resulted in some kind of 
action due to safety or reliability concerns; 46 of the 50 weapons-types studied have had at least one 
problem; and problems not requiring actions to the nuclear components affected 39 weapons types 
(Johnson et al. 1995). 

Until 1992, the U.S. used underground nuclear tests to test the full operation of a weapons system and to 
assure that the nuclear package would operate as intended. These tests contributed to a broad range of 
weapons research and design activities, from development of new weapons to stockpile confidence tests 
(tests to verify performance of already-manufactured weapons that have entered the stockpile). In the past, 
nuclear tests identified certain classes of problems not observed through the surveillance program, such as 
the lack of one-point safety for several weapons types previously deployed in the stockpile. In addition, 
nuclear tests were used to resolve issues raised by the surveillance program such as whether a particular 
corrosion problem would affect nuclear yield. They have been used to verify the efficiency of design 
changes, such as the adequacy of certain mechanical safing techniques. Nuclear testing also was used to 
prove that a potential problem that could have been expensive or difficult to fix did not exist (Johnson et 
al. 1995). 

There have been 17 stockpile confidence tests since 1972, including a test of each of the weapons types 
expected to remain in the stockpile well into the next century. In addition, there have been at least 51 
additional underground nuclear tests since 1972 involving nuclear components from the stockpile, weapons 
production lines, or specification builds. Five of these tests revealed or confirmed a problem that required 
corrective action. Six tests confirmed a fix to an identified problem; and five tests investigated safety 
concerns affecting three warhead types and confirmed that a problem did not exist (Johnson et al. 1995). 

In a future without nuclear testing, DOE's ability to assess nuclear components will be more difficult and 
DOE must rely on other testing means to compensate for having set aside nuclear testing. This comes at 
the same time that the Nation has accepted reliance on a smaller, older, stockpile to serve as a nuclear 
deterrent for the foreseeable future. At this juncture of fewer diagnostic tools, and when confidence in the 
long-term capability of the stockpile becomes more uncertain, DOE needs to enhance its capability to 
make the best use of proven techniques. 

DOE cannot predict with certainty when safety or reliability concerns will arise in the future, but DOE 
anticipates that problems will be discovered more frequently as weapons become older and exceed their 
original design lifetime. Because the weapons will become older than any weapons with which DOE has 
had experience, there will be a need to address and correct problems not previously encountered. Of the 
weapons types introduced since 1970, nearly one-half required nuclear testing following their development 
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(either while they were deployed or still being produced) to verify, resolve, or certify that problems 
relating to safety or reliability were resolved. A majority of these problems involved the primary stage of 
the weapon. Since 1970, several thousand weapons have been removed from the active stockpile for 
major modification or have been accelerated on their path to retirement, to fully resolve such safety or 
performance reliability concerns. 

One example of unanticipated problems is the now-retired W68 warhead for a submarine-launched ballistic 
missile. Routine surveillance disclosed a premature degradation of the warhead's high explosive. Without 
modification, the problem ultimately would have rendered the weapon inoperable. Consequently, the 
weapons were disassembled and the high explosive replaced with a more chemically stable formulation. 
In addition, because some of the materials used in the original production were no longer available 
commercially, some additional changes were made in the rebuilt weapon. Nuclear test data were used to 
assure that the high explosive and other changes would not compromise adequate performance of the 
weapons. DOE performed a nuclear test to verify that the rebuilt weapons would perform as designed and 
was surprised to find that the weapon yield was degraded. However, DOE decided that the lower yield 
was acceptable. This example and others have been summarized in a 1987 unclassified report to Congress 
by Drs. George Miller, Carol Alonso, and Paul Brown (Miller et al. 1987). 

The Miller report describes a number of weapons systems that have been in the Nations's stockpile. This 
report documents several examples of unanticipated problems that arose following deployment of a 
weapons system to the stockpile. This report is valuable because it provides historical examples of some 
problems with systems in the stockpile. However, the Miller report and several similar reports in the open 
literature have some important limitations. They cannot present classified information, which is especially 
important for the more recent systems in the enduring stockpile. As a result, these reports do not provide 
good bases for statistical conclusions about the rates or types of problems encountered. Still, the examples 
given will portray the existence of unanticipated problems in post-deployment systems. 

Following publication of the Miller report, a one-point safety problem was identified in the W79 systems 
by way of nuclear testing. One-point safety implies that a device will not produce nuclear yield if its high 
explosive is detonated at any single place. This one-point safety greatly limits the impacts from a broad 
range of accident scenarios. 

In the absence of nuclear testing, DOE must rely more heavily on hydrodynamic testing to provide the 
same assurance of safety, performance, and reliability -particularly to verify, resolve, or validate fixes to 
problems in existing systems. DOE considers enhanced radiographic hydrodynamic testing to be a crucial 
tool for producing information on the effects of aging within weapons primaries. 

2.3.3 Dynamic Experiments with Plutonium 

Some components of nuclear weapons contain plutonium, which is a material with unique behavioral 
characteristics. As part of its effort to better understand the materials science aspect of nuclear weapons 
aging and performance, DOE needs to develop a better understanding of the physical properties of 
plutonium. In metal form, plutonium is an extremely heavy, dense silvery metal; it is sometimes stored as 
an oxide or in solution. Any form of plutonium may react with water, plastics, metals, or other materials 
with which it comes into contact. It is important that the DOE weapons laboratories have the tools to 
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study the various forms of plutonium and its physical properties and have an ability to evaluate and predict 
plutonium behavior under dynamic conditions (conditions involving very rapid motion). 

Currently, the body of knowledge regarding the behavior of plutonium is inadequate for assuring weapons 
reliability and safety of weapons within the stockpile as they age beyond their design life. DOE needs: 

• A better understanding of the properties of plutonium 

• More accurate equations-of-state to predict the behavior of plutonium, especially at high pressures 
and temperatures 

• More information regarding the behavior of the plutonium surface following a physical shock 

Since radiographic dynamic experiments are the best tool to obtain this information, DOE must have the 
capability to conduct dynamic experiments with plutonium using enhanced high-resolution radiography. 
As a matter of policy, dynamic experiments involving plutonium, would always be conducted in double
walled containment vessels. Accordingly, DOE also needs the capability to stage, maintain, and clean out 
the plutonium containment vessels. 

2.3.4 Other Needs 

DOE also needs more information on other issues related to nuclear deterrence and nuclear weapons 
materials science. 

• The United States must be able to continue to assist other nations, under nuclear cooperation 
agreements, in evaluating the condition, safety, and expected performance of their weapons and 
weapons designs under current international agreements. 

• The United States must be able to assess the condition, safety, and performance reliability of other 
nuclear weapons, such as those designed by a nonfriendly nation or a terrorist. The Emergency 
Response Program is used to assess threats of foreign systems well in advance of an emergency. 

• DOE must be able to continue to assist the U.S. Department of Defense with evaluation of 
conventional weapons and other military equipment. 

• DOE must be able to study explosives-driven materials and high-velocity impact phenomena for 
nonweapon applications and other uses of interest to industry. 

• The accelerator technology developed for high-resolution radiography may have other science and 
industry applications. 

In 1991, the President stated that the United States would not design new nuclear weapons in the 
foreseeable future. However, in the event that this Nation decides, as a matter of policy, that new nuclear 
weapons should again be developed, DOE would use all appropriate means at its disposal to accomplish 
this. Hydrodynamic testing, along with many other tools, could be used to assist in weapons development. 
However, any decision to develop new nuclear weapons would be made by the President and be subject to 
Congressional review and approval. 
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2.4 LIMITATIONS OF EXISTING FACILITIES 

Along with other stockpile stewardship responsibilities, DOE has assigned a hydrodynamic testing mission 
to its two nuclear weapons physics laboratories, LANL and LLNL. The Pulsed High Energy Radiation 
Machine Emitting X-Rays (PHERMEX) is the existing radiographic hydrodynamic testing facility at 
LANL and the Flash X-Ray (FXR) is the existing radiographic hydrodynamic testing facility at site 300 at 
LLNL. 

PHERMEX has been in continuous operation since 1963. In addition to major, full-scale hydrodynamic 
tests, PHERMEX is used for smaller types of experiments, such as high-explosive tests or tests requiring 
static radiographs. Although PHERMEX was state of the art in the 1950s when it was designed, it is no 
longer adequate. It cannot provide the degree of resolution, intensity, rapid time sequencing, or three
dimensional views that are needed to provide answers to current questions regarding weapons condition or 
performance. Even if this type of diagnostic information were not needed, PHERMEX might not remain a 
viable test facility over an extended time because of anticipated increasing difficulty in maintaining the 
facility. 

A set of upgrades recently have been started at PHERMEX. These upgrades comprise a modification to 
safety systems in compliance with 10 CFR 835, Occupational Radiation Protection; a modification to the 
PHERMEX accelerator that required removal of large amounts of depleted uranium [176 lb (80 kg)] from 
shield; and a final modification, scheduled for completion in 1996, will provide for two reduced-intensity 
pulses and, hence, two radiographs, although at greatly reduced x-ray intensity. The removal of the 
uranium had an additional effect of reducing interference with the beam that increased the penetrating 
ability. These upgrades, still in progress, will have served to increase some of the capability of 
PHERMEX; however, enhanced radiographic capability, sufficient to meet DOE's purpose and need as 
described by the proposed action, is not attained. For example, the PHERMEX spot size and, therefore, 
degree of resolution will remain approximately the same as it has been. 

FXR has been in continuous operation since 1983; it is DOE's most advanced radiographic hydrodynamic 
testing facility. Although FXR uses linear induction accelerator technology for high-speed radiography, it 
cannot provide the degree of resolution, intenshy, or three-dimensional views needed to address current 
questions. Additionally, DOE does not perform dynamic experiments with plutonium at LLNL because 
the necessary infrastructure is not in place at site 300. 

Neither PHERMEX nor FXR is adequate to provide the enhanced radiographic hydrodynamic testing 
capability that DOE now needs in the absence of nuclear weapons testing. At present, both PHERMEX 
and FXR can take only one image at a time. If planned upgrades are completed, PHERMEX and FXR 
may soon have the capability to make sequential radiographs up to 100 J..lS apart (referred to as double
pulse capability), but without improvement in x-ray dose or spot size. In fact, in producing the sequential 
radiograph, there is a noticeable reduction in x-ray dose, thus reducing the degree of penetration of the x
ray beam. While this capability allows DOE to obtain more information than the original PHERMEX or 
FXR design, the level of information obtained from these radiographs does not satisfy DOE's need for 
enhanced radiography. These machines are not capable of producing a high x-ray dose coupled with a 
small beam spot size to provide the diagnostic capability that DOE now needs. Neither machine is 
capable of taking very high-resolution radiographs, which is dependent on the accelerator beam spot size, 
nor are they capable of producing x-ray beams with the intensity required, which is principally dependent 
on x-ray dose strength. They do not have the capability to obtain three-dimensional information for one 
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test event, which requires the ability to 
take pictures from more than one point 
of view. To obtain three-dimensional 
data at PHERMEX or FXR, laboratory 
personnel must make up more than one 
test assembly, explode them one at a 
time, and rotate each subsequent device 
to obtain an additional point of view. 
Besides increasing cost - a full-scale 
hydrodynamic test costs $1.5 to $2 
million, with the cost multiplied by the 
number of views tested - it is difficult 
to reproduce precise dimensions and 
alignments (within hundredths of an 
inch) to replicate test results for 
components in a series of tests. The 
confidence in the resulting data is also 
limited because of the uncertainties of 
using sequential tests. DOE's 
observations regarding the limitations of 
PHERMEX and FXR, even after 
planned upgrades have been 
incorporated, have also been reflected by 
independent researchers (JASON 1994). 

2.5 NONPROLIFERATION 

DARHT EIS 

DOE has determined that enhanced hydrodynamic testing capability in support of its SS&M Program 
would be consistent with the U.S. policy on nonproliferation. 

The President is committed to curbing the proliferation of nuclear weapons. The DOE SS&M Program is 
a key component of the U.S. nonproliferation strategy. This Nation's commitment to nonproliferation is 
evident by our support for an indefinite extension of the Nonproliferation Treaty in force since 1970; 
[21 UST 483] (see box). In support of these goals, the SS&M Program provides a means to assure the 
safety and reliability of the Nation's remaining stockpile of nuclear weapons under a continuing testing 
moratorium and a future comprehensive test ban. 

On August 11, 1995 the President announced his commitment to seek a "zero-yield" CTBT (see box). 
The President also established several safeguards that condition the United States entry into a CTBT. One 
of these safeguards is the conduct of a science-based Stockpile Stewardship and Management Program, 
including the conduct of experimental programs. This safeguard enables the Nation to enter into such a 
treaty while maintaining a safe and reliable nuclear stockpile consistent with National security strategy (see 
box section 2.2). 

One global benefit of science-based stockpile stewardship is to demonstrate the U.S. commitment to 
Nonproliferation Treaty goals; however, the U.S. nuclear posture is not the only factor that might affect 
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whether or not other nations might develop nuclear weapons of their own. Some nations that are not 
declared nuclear states have the ability to develop nuclear weapons. Many of these nations rely on the 
U.S. nuclear deterrent for security assurance. The loss of confidence in the safety or reliability of the 
weapons in the U.S. stockpile could result in a corresponding loss of credibility of the Nation's ability to 
provide a nuclear deterrent and could provide an incentive to other nations to develop their own nuclear 
weapons program. 

The United States has halted the development of new nuclear weapons systems. The Nuclear Posture 
Review commits the United States to maintaining a safe and reliable nuclear deterrent. The hydrodynamic 
testing program, when used to assess the safety and reliability of the nuclear weapons primaries in the 
remaining stockpile, does not constitute proliferation. The results of such testing are classified and could 
not lead to proliferation without a breach of security. Nonproliferation verification would not be affected 
by a choice to perform hydrodynamic testing in open-air shots or containment. The levels of energy 
release from high explosives in hydrodynamic testing is far from adequate for clandestine nuclear testing 
of weapons, even very-low-yield nuclear testing. Because the United States is already a nuclear weapons 
state and has had a hydrodynamic testing program for several decades, continuing to maintain a 
hydrodynamic testing capability does not change our Nation's status regarding proliferation. Lack of 
hydrodynamic testing capability, while seriously impacting our ability to ensure the continued safety and 
reliability of the stockpile, also would not change the status of the United States in terms of proliferation -
we would remain a nuclear weapons state. Proliferation drivers for other states, such as international 
competition or the desire to deter conventional armed forces, would remain unchanged regardless of 
whether DOE implemented the proposed action analyzed in this EIS. 

Most of the component technology used for hydrodynamic testing is unclassified and is available in the 
open literature; many other nations have developed a considerable accelerator technology capability. 
Accelerator-based radiographic technology is currently used by other weapons states for many of the same 
reasons it is used by the United States. In the NPT the parties agree to not transfer nuclear weapons, other 
devices, or control over them, and to not assist, encourage, or induce nonnuclear states to acquire them. 
However, the treaty does not invoke stockpile reductions by nuclear states, and it does not address actions 
of nuclear states in maintaining their stockpiles. Article VI obligates each of the parties to negotiate in 
good faith on the "cessation of the nuclear arms race at an early date and to nuclear disarmament..." The 
concept of hydrodynamic testing is known to all the signatories, and the capability exists with several of 
the nuclear states. Such capability is said to have been an important factor for the nuclear states to have 
entered into the treaty and to agree to further negotiate for a CTBT. 

2.6 RELATIONSHIP OF THE DARHT EIS 
TO OTHER DOE EISs 

DOE plans two other National Environmental Policy 
Act (NEPA) reviews regarding proposed actions at 
LANL related to the Dual Axis Radiographic 
Hydrodynamic Test (DARHT) Facility Environmental 
Impact Statement (EIS) - the LANL Sitewide 
Environmental Impact Statement (SWEIS) and the 
Stockpile Stewardship and Management Program
matic Environmental Impact Statement (PElS). 
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DOE is in the process of preparing the SWEIS for LANL [Notice of Intent, 60 FR 25697]; the public 
comment period on the scope of the SWEIS ended on June 30, 1995. The purpose of the SWEIS is to 
provide DOE and its stakeholders a comprehensive look at the cumulative environmental impacts of 
ongoing and reasonably foreseeable future operations at LANL. The SWEIS will focus on impacts of 
current LANL activities and activities proposed or anticipated to occur 5 to 10 years into the future. It 
will replace the prior SWEIS that was completed in 1979. The SWEIS will include all activities at LANL 
and will incorporate the results of any related environmental impact analyses in any current NEP A 
documents, which will be combined with impact analyses performed specifically for the SWEIS. Under 
current schedules, the DOE plans to issue the Record of Decision (ROD) on the DARHT EIS prior to 
issuing the draft SWEIS. Information on the environmental impacts of the course of action selected in the 
DARHT ROD will be included in the analysis of cumulative impacts for the SWEIS. 

DOE gave preliminary notice of its intent to prepare the Stockpile Stewardship and Management PElS in 
October 1994 [59 FR 54175]. DOE's report, The Stockpile Stewardship and Management Program: 
Maintaining Confidence in the Safety and Reliability of the Enduring U.S. Nuclear Weapons Stockpile, 
(DOE 1995), provides a framework for the issues to be considered in the PElS. DOE started the PElS in 
June 1995 [Notice of Intent, 60 FR 31291]; the public comment period on the scope of the PElS ended 
August 11, 1995. The PElS will assess the environmental impacts of alternatives for conducting the 
SS&M Program, will assist with decisions to identify specific capabilities and facilities for conducting the 
program, and will help determine the configuration (sites for facilities) of the nuclear weapons complex 
that would most efficiently implement the SS&M Program. The environmental impact analysis of the 
course of action selected in the DARHT ROD will be incorporated into the PElS. 

Proceeding with the DARHT ElS in advance of the completion of either the SWElS or the PElS is 
necessary because a decision on whether to proceed with the DOE's preferred alternative to implement 
DARHT, or pursue another alternative course of action, is needed as soon as possible to help ensure the 
continued safety and reliability of the nuclear weapons stockpile. As a matter of policy and in response to 
Presidential and Congressional direction, DOE will continue to maintain and improve its hydrodynamic 
testing capability regardless of the outcome of either the SWElS or the PElS. Thus, the alternatives 
analyzed in this DARHT ElS are not dependent on the decisions expected to flow from either the SWElS 
or PElS. 

Under NEPA regulations, while work on a required program environmental impact statement is in 
progress, a Federal agency may not undertake in the interim any major action covered by the program 
unless the action: 

• Is justified independently of the program 

• Is itself accompanied by an ElS 

• Will not prejudice the ultimate decision on the program, including determining subsequent 
development of the program or limiting programmatic alternatives [40 CFR 1506.1 (c)] 

DOE believes that any course of action selected after completion of the DARHT EIS would meet this 
standard. Chapter 2 of the EIS provides the technical justification for providing enhanced hydrodynamic 
testing capability. This conclusion has been supported by the President and Congress who have directed 
DOE to rely on hydrodynamic testing to ensure the safety, performance, and reliability of the stockpile in 
the absence of underground nuclear testing. This determination is unrelated to, and would not depend on, 
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any other stockpile stewardship actions which may be proposed as part of the SS&M program. Under any 
course of action to be analyzed in the SS&M PElS, DOE would still need to continue hydrodynamic 
testing and would still need to acquire enhanced radiographic capability. 

Similarly, because enhanced hydrodynamic capability is needed in the near term regardless of the 
alternatives to be analyzed in the SS&M PElS or the decisions that will result from the SS&M ROD, DOE 
believes that a decision to implement any of the alternatives analyzed in this DARHT EIS would not 
prejudice any ultimate decisions regarding the SS&M program. Hydrodynamic testing and dynamic 
experiments at LANL as an ongoing mission will continue in support of stockpile stewardship, and this 
fact will be one of the baseline assumptions for the SS&M PElS. The proposal contained in the DARHT 
ElS would not render more or less reasonable any of the alternative courses of action to be considered in 
the SS&M PElS, nor would it affect any decisions expected from the SS&M ROD. DOE believes that the 
DARHT EIS adequately identifies and analyzes the proposed action and the reasonable alternative means 
to achieve it. Therefore, DOE believes that its proposal to acquire enhanced radiographic capability meets 
the regulatory requirements for interim actions, and that any actions decided upon in the DARHT ROD 
would not be limited pending completion of the SS&M PElS. 

The DARHT project is likewise a permissible interim action pending completion of the LANL Sitewide 
ElS. DOE's need for enhanced radiographic capability to conduct science-based stockpile stewardship as 
directed by the President and Congress provides the independent justification for the project. That 
capability can be provided by implementing any of the alternatives analyzed in the DARHT ElS without 
requiring additional new facilities or changes in operation for existing facilities at LANL, since 
radiographic hydrotesting is an ongoing mission for LANL. Thus, deciding whether and how to provide 
enhanced radiographic capability will not prejudice any decisions resulting from the LANL Sitewide EIS. 
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CHAPTER3 
PROPOSED ACTION AND ALTERNATIVES 

3.1 OVERVIEW 

The alternatives analyzed in this environmental impact statement (EIS) would implement all or part of the 
Proposed Action. The Proposed Action is to provide an enhanced high-resolution radiographic capability 
to perform hydrodynamic tests and dynamic experiments in support of the historical mission of the U.S. 
Department of Energy (DOE) and the near-term stewardship of the Nation's nuclear weapons stockpile. 
Those aspects of the DOE hydrodynamic testing and dynamic experiment program that would not change 
regardless of the course of action selected are described in this chapter as considerations common to all 
alternatives. DOE considered, but did not analyze in detail, other alternatives, which are described here 
along with an explanation as to why they would not meet the DOE's purpose and need for enhanced 
testing capability. The environmental impacts of all analyzed alternatives, along with other decision 
factors, are summarized. The discussion in this chapter is augmented by the classified supplement for this 
EIS. 

The No Action Alternative would not meet the DOE's purpose and need for enhanced radiographic 
hydrodynamic testing but is provided as a basis of comparison. The next two alternatives address various 
ways to meet part or all of the purpose and need. The remaining alternatives would modify the DARHT 
Baseline Alternative to mitigate possible environmental impacts; these mitigation measures could also be 
applied to the other alternatives, but they are not expressly analyzed. For example, the Single Axis 
Alternative could be constructed instead of the dual-axis facility under the Upgrade PHERMEX 
Alternative as well as the modification to the Dual Axis Radiographic Hydrodynamic Test (DARHT) 
Facility analyzed under the Single Axis Alternative. However, because the environmental impacts would 
be similar, and within the expected bounds of the alternative analyzed, this EIS does not specifically 
analyze that particular option. 

The alternatives analyzed are: 

• No Action Alternative: DOE would continue to use the Pulsed High Energy Radiation Machine 
Emitting X-Rays (PHERMEX) Facility at the Los Alamos National Laboratory (LANL) and the 
Flash X-Ray (FXR) Facility at the Lawrence Livermore National Laboratory (LLNL) in support of 
its stockpile stewardship mission. Construction of the DARHT Facility would not be completed; 
the structure would be completed for other uses. In the future, DOE may perform some dynamic 
experiments with plutonium; these would be conducted in double-walled containment vessels. 

• DARHT Baseline Alternative: DOE would complete and operate the DARHT Facility and phase 
out operations at PHERMEX. DOE may delay operation of the second axis of DARHT until the 

3- 1 



CHAPTER 3 DARHT EIS 

accelerator equipment in the first axis is tested and proven. In the future, DOE may perform some 
dynamic experiments with plutonium; these would be conducted in double-walled containment 
vessels. This alternative was called the preferred alternative in the draft EIS. 

• Upgrade PHERMEX Alternative: Construction of the DARHT Facility would not be completed. 
Major upgrades would be constructed at PHERMEX, and the high-resolution radiographic 
technology planned for DARHT would be installed at PHERMEX, including a second accelerator 
for two-axis imaging. In the future, DOE may perform some dynamic experiments with 
plutonium; these would be conducted in double-walled containment vessels. 

• Enhanced Containment Alternative: Three options are considered under this alternative: 1) the 
Vessel Containment Option, 2) the Building Containment Option, and 3) the Phased Containment 
Option. The Phased Containment Option is the preferred alternative. 

Note: Alternatives and options examined in the draft EIS encompass and bound potential 
impacts from the Phased Containment Option that was added to this final EIS. 

This alternative is similar to the DARHT Baseline Alternative except that some or all tests would 
be conducted in a containment vessel or containment structure. All tests would be contained if a 
containment structure were used. In the future, DOE may perform some dynamic experiments 
with plutonium; these would be conducted in double-walled containment vessels. 

• Plutonium Exclusion Alternative: Similar to the DARHT Baseline Alternative except that 
plutonium would not be used in any of the experiments at DARHT. In the future, DOE may 
perform some dynamic experiments with plutonium; those involving radiography would be 
conducted at PHERMEX and would be conducted in double-walled containment vessels. 

• Single Axis Alternative: Similar to the DARHT Baseline Alternative except that only one 
accelerator hall would be completed and operated for hydrodynamic tests or dynamic experiments. 
The other hall would be completed for other uses. In the future, DOE may perform some dynamic 
experiments with plutonium; these would be conducted in double-walled containment vessels. 

This final EIS identifies the Phased Containment Option of the Enhanced Containment Alternative as the 
preferred alternative. However, the draft EIS described the DARHT Baseline Alternative as preferred. 
This change is significant both technically and as an example of the National Environmental Policy Act 
(NEPA) process benefitting from public participation and comments. The draft EIS discussed containment 
using vessels or building options that would have been committed strongly to current technology. These 
options were not chosen then as a preferred approach because of limitations on operations at the firing 
point and an inability to fully meet programmatic needs at this time. However, the public comments were 
strongly weighted toward containment as a method to reduce environmental consequences as much as 
possible. DOE recognizes the environmental benefits of containment and, therefore, has developed and 
identified as the preferred alternative a third option, Phased Containment, which reduces environmental 
consequences while providing the technologists with flexibility in how to achieve specific environmental 
objectives. 

3.2 PROPOSED ACTION 

As discussed in chapter 2, DOE needs to ensure that the U.S. nuclear weapons stockpile remains safe, 
secure, and reliable. The Stockpile Stewardship and Management Program is DOE's program to gain the 
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scientific understanding needed to assess the condition of nuclear weapons and to assure their continued 
safety, performance, and reliability. DOE has determined that, in the absence of nuclear testing, 
radiographic hydrodynamic testing and dynamic experiments are necessary to provide information 
regarding the condition and behavior of nuclear weapons primaries. DOE has determined that enhanced 
diagnostic capability is needed. DOE also has determined that no other currently available technique 
would provide a level of information comparable to that provided by enhanced high-resolution 
radiographic hydrodynamic testing and dynamic experiments. As discussed in chapter 2, these conclusions 
have been independently verified by panels of technical experts. 

In response to the specified purpose and need, DOE proposes to provide an enhanced high-resolution 
radiographic capability to perform hydrodynamic tests and dynamic experiments in support of its historical 
mission and the near-term stewardship of the Nation's nuclear weapons stockpile. DOE's preferred 
approach would be to complete and operate the DARHT Facility with a phased-in enhanced containment 
of the tests. 

3.3 CONSIDERATIONS COMMON TO ALL ALTERNATIVES 

Certain aspects of the DOE's hydrodynamic test and dynamic experiments program would not change, 
regardless of which alternative would be implemented. The actual testing program may have 
programmatic constraints due to a variety of reasons, such as annual testing needs, funding considerations, 
or to ameliorate potential environmental impacts. The type of diagnostic experiment - e.g., optical, pin 
shot, or weapons geometry (explained below)- would not change even though the ability to obtain 
diagnostic information would vary among alternatives. The complex infrastructure needed to support 
hydrodynamic tests and dynamic experiments would not change. The operation of the FXR at LLNL and 
the Radiographic Support Laboratory (RSL) at LANL would not change. Also, under all alternatives, 
DOE could conduct dynamic experiments involving plutonium. 

3.3.1 Hydrodynamic Tests 

For many years, DOE has relied upon hydrodynamic tests to obtain certain types of information about the 
behavior of nuclear weapons primaries during the complex interactions expected in an implosion (see 
figure 1-2). Hydrodynamic tests use full weapons geometry. The fissile material inside the weapon is 
replaced with another material. Hydrodynamic tests are used to measure material motions and 
compression by using pins, optics, and radiography. Hydrodynamic tests are supplemented with static, 
dynamic, or high-explosives experiments. The information obtained is then used to develop calculations to 
predict the safety, performance, or reliability of the weapons device. 

Pin shot hydrodynamic tests involve replacing the fissile material of a weapons primary with another 
material and inserting a post, called a blast pipe, with various lengths of electrical sensors, called pins, 
which radiate from its end. The blast pipe is highly shielded to protect the diagnostic equipment. High 
explosives are placed around the outside of the inert material and pin assembly and detonated to test the 
mock device. The pins record the movement of the implosion. The information obtained is used to 
improve the understanding of how the pit surface moves during the short period of time up to a few 
microseconds before criticality would be achieved in an actual weapon. Personnel extrapolate the pin shot 
data and estimate what would happen in an actual weapon up to the point of a nuclear explosion. These 
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estimates become less certain as the estimated point of criticality is approached. After extrapolating the 
pin shot information, personnel calculate estimated changes in imploding shapes and stages of reactivity. 
The pin assembly and blast pipe affect the geometry of implosion, so this type of test does not exactly 
mimic the behavior expected during an actual weapons implosion. Pin shots do not provide information 
about the boost gas associated with a pit. Radiography is often used as an additional diagnostic with pin 
shots. 

Radiographic hydrodynamic tests supply additional information needed to understand the behavior of an 
imploding pit, and information regarding mock-ups of boost gas. Unlike a pin shot, the entire weapons 
primary is replicated. These tests involve replacing the fissile material of a weapon with another material, 
detonating the high explosives, and taking very high-speed (60 to 200 nsec) x-ray photographs of the 
imploding device. Radiographic images of mock-up weapons can be taken at any point during an 
experiment, including up to the estimated point at which a nuclear explosion would occur in an actual 
weapon. They provide information about density and shape changes as the pit implodes. From this 
information, LANL personnel modify and improve calculations and infer more detailed information about 
an actual nuclear explosion. 

To avoid risking security, health, and safety, weapons researchers use some surrogate materials for tests 
and experiments. Depleted uranium is often used to mock the weapons-grade plutonium. Depleted 
uranium has a higher density, greater strength, and a higher melting point than weapons-grade plutonium. 
Tantalum is used for some hydrodynamic tests. The density of tantalum is similar to that of weapons
grade plutonium, but, like depleted uranium, it has a higher strength and higher melting point. Lead is 
sometimes used, primarily to look at material ejected from the pit surface and joints. The density of lead 
is lower than weapons-grade plutonium, and lead has lower strength and a lower melting point. 

The certainty of information for radiographic hydrodynamic tests increases with the number of views that 
are obtained. This applies to both sequential images and images taken from different viewpoints. The 
amount of information obtained from radiographic hydrodynamic tests also depends on the clarity of the 
image. This, in tum, depends on the resolution provided by the x-ray beam spot size (a smaller beam spot 
size provides greater resolution) and the penetration provided by the x-ray intensity. The dense pit 
materials, typically represented by depleted uranium, inhibit the penetration of the x-rays and inhibit the 
ability to obtain images of the imploding pit. To obtain better penetration, hence better images, other 
surrogate materials are sometimes used, such as tantalum, which allows better x-ray penetration. 

Depleted uranium is also used for related mock-up components. For example, hydrodynamic tests are 
sometimes used to determine the effect that a large mass, such as a weapons secondary, would have on the 
physics of the imploding primary. The mock-ups of the weapons secondary are often made of depleted 
uranium. 

Optical means are sometimes used to record information for a hydrodynamic test. Under this technique, 
light and conventional high-speed photography are used (instead of x-rays and radiography) to record the 
movement of materials in the weapons mock-up. Lasers are also used for high-speed photography and 
interferometry to provide additional diagnostic capability. 

Static radiographs are sometimes mentioned in connection with hydrodynamic tests and dynamic 
experiments. These static radiographs are x-ray images taken shortly before the test or experiment is fired. 
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Their purpose is to assure the experimenter that the device has not suffered an unacceptable or unknown 
change since assembly. The static radiograph thus provides a picture of the initial condition of the test or 
experiment. 

3.3.2 Dynamic Experiments 

While hydrodynamic tests examine interactions among parts of the primary, dynamic experiments explore 
broader issues regarding materials science. Dynamic experiments involve a variety of techniques. 
Depending upon the properties being examined, a variety of materials may be used. Dynamic motion is 
usually achieved by driving test materials with high explosives. 

In the past, DOE has conducted dynamic experiments at PHERMEX using weapons-grade and other forms 
of plutonium metal. These experiments were conducted inside double-walled steel containment vessels. 
Plutonium is an extremely complex material, and DOE's understanding of its behavior is important to 
predict nuclear performance. In the future, DOE plans to conduct dynamic experiments to help understand 
the constitutive properties of plutonium, its equations-of-state (particularly under conditions involving high 
temperatures and pressures), and its surface behavior following shocks. Dynamic experiments may involve 
observing the effects that would occur on mixtures of plutonium isotopes and alloys or other adjunct 
materials, which would be chosen for purposes of the experiment, after being shocked by explosives
driven materials. As a matter of policy, dynamic experiments involving plutonium would always be 
conducted inside double-walled steel containment vessels. All experiments would be arranged and 
conducted in a manner such that a nuclear explosion could not result. 

3.3.3 Infrastructure Requirements 

Hydrodynamic testing and dynamic experiment operations require considerable infrastructure - facilities, 
equipment, and personnel - in support of test events. Hydrodynamic testing and dynamic experiment 
operations at PHERMEX take advantage of the existing infrastructure at LANL. If DARHT were to be 
completed and operated as proposed, those operations would take advantage of the same infrastructure. 
However, hydrodynamic testing and dynamic experiment operations at LANL are only a small proportion 
of the total workload at the LANL support facilities; these facilities support many other DOE activities at 
LANL such as weapons research, science, and waste management. 

Hydrodynamic testing and high-explosives experiments are conducted in several phases, each requiring 
extensive interactions among personnel. Any given test requires direct support from several organizations, 
as well as additional indirect support such as security, clerical, maintenance, or monitoring personnel. 

To conduct a hydrodynamic test, weapons researchers decide what kind of information is needed, and test 
designers and engineers determine how the information can be obtained. Special parts are designed, 
engineered, and fabricated for each test. The test configuration is assembled and inspected. The test 
assembly is transported to the firing test facility, temporarily stored until the test can be conducted, and set 
up at the firing site. Firing-site personnel, such as accelerator specialists and radiograph technicians, must 
assure that the equipment is ready to record the diagnostic information. The final test assembly is 
inspected, the shot is fired, and the diagnostic information recorded. The test materials are collected, 
recycled, or cleaned up, and the information obtained is analyzed. Computer projections are made to 
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extrapolate the information, and the results are used to verify computational codes. Each part of the 
process is iterative; for example, a part manufactured for a hydrodynamic test first undergoes mechanical 
testing and inspection, and, if it appears inadequate, the parts designer and machinist may consult with 
both the weapons researchers and the test designers to develop a different part. The infrastructure 
requirements to support the different steps in the radiographic test experiments are summarized in 
table 3-1. 

DOE also intends to perform dynamic experiments with plutonium under all alternatives analyzed in this 
EIS. The infrastructure already in place at LANL provides a strong basis for the capability to perform 
these experiments. The plutonium processing capability provided at TA-55 is extensive and adequate for 
the required operations: chemical separation, alloy preparation, foundry capability, casting, and machining. 
This capability exists along with the proper radiation and health protection services, security controls, and 
protective force controls for conduct of plutonium operations. 

Transportation of plutonium parts and high explosive assemblies can be conducted onsite at LANL or over 
roads that may be closed to the public. All of the required manufacturing, assembly, and testing facilities 
are onsite. Assembly can be performed within secure facilities with protective force controls already in 
place. 

The existing diagnostic facilities provided at TA-15, when coupled with the proposed DARHT Facility, 
will provide strong analysis capability that is based on the extensive testing of explosive assemblies over 
the last 50 years; i.e., radiography, optical, laser, microwave, and firing site controls. 

Plutonium processing and high-explosive assembly facilities have been developed to support a wide range 
of operations. The proposed testing program that would take place under any alternative comprises only a 
modest part of the workload of these facilities. However, because these facilities are already available, it 
would not be cost effective to duplicate them at another location. 

3.3.4 Flash X-Ray Facility 

The FXR Facility (Building 801 at Site 300) at LLNL is included in this EIS baseline because the facility 
is an integral part of the DOE's capability for hydrodynamic testing. Under all alternatives analyzed in 
this EIS, DOE would continue to operate FXR. The continued operation of FXR would not be affected 
by any of the alternatives discussed in this EIS. However, the level and scope of the testing program at 
FXR could be affected by decisions resulting from this review. 

The FXR is a key facility used by DOE to address physics issues associated with the primary stage of a 
nuclear weapon and other types of experiments. PHERMEX and FXR are the two DOE facilities that 
currently provide hydrodynamic diagnostic capability for the stockpile stewardship program. DOE 
anticipates maintaining and operating FXR into the next century to support LLNL' s weapons stockpile 
stewardship mission. It is possible that, in the future, DOE could propose activities at LLNL which might 
affect operation of FXR, but at this time no such proposals are foreseen except those discussed below. 

LLNL has operated the FXR Facility since 1983 at their Site 300, making it 20 years newer than 
PHERMEX. Currently, FXR represents the best hydrodynamic testing capability available to the DOE. 
The FXR Facility contains a linear induction accelerator with an array of diagnostic capabilities that have 
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TABLE 3-1.-lnfrastructure Requirements for Typical Radiographic Test Experiments 

Activity Implementation Requirement 

Experiment design and Weapons computer codes 
engineering 

Test materials and 
component fabrication 

Test assembly and 
inspection 

Hardware engineering specifications 

Test design 

Parts design 

High-precision parts fabrication 

High-precision quality inspection 

High-explosives fabrication 

High-energy detonators 

Pin dome precision assembly and quality 
inspection 

Special materials: plastics, glues, foams, 
binders, organics 

Salt mock-ups 

High-explosives handling facility 

Precision mechanical inspection 

Penetrating x-ray nondestructive inspection 
and inspection 

Scientists and engineers experienced in 
weapons work (TA-3) 

Component and assembly design engineers 
(TA-16) 

Hydrodynamic test engineers (TA-15) 

Component and assembly design engineers 
(TA-16) 

Precision manufacturing designers and facilities 
Facilities and operators for depleted 

uranium, beryllium, tantalum, tungsten, and 
high explosives (TA-3) 

Quality inspection instruments housed in 
controlled environment facilities (TA-16) 

High-explosives fabrication facilities 
Experienced fabrication engineers and safety 

engineers (TA-16) 

High-energy detonators design, fabrication, and 
testing facilities 

Experienced detonator designers, 
engineers, technicians, and safety engineers 
(TA-22) 

Assembly facilities near test facility 
Inspection instrumentation near test facility 
Experienced assembly designers, engineers, 

and technicians (TA-15) 

Chemistry laboratories, assembly facilities, 
technicians (TA-9) 

High-explosives fabrication facilities, 
technicians (TA-15) 

High-explosives facility 
Experienced high-explosives operators (TA-16) 

Mechanical inspection instrumentation housed 
in controlled environment facility (TA-16) 

Static radiographic testing instrumentation 
Experienced radiographic technicians (TA-8) 

a Parentheses indicate LANL Technical Area where the activity or capability is located. 
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TABLE 3-1.-lnfrastructure Requirements for Typical Radiographic 
Test Experiments- Continued 

Activity Implementation Requirement Infrastructure capabilities and Resources• 

Transportation to firing Secure containment Department of Transportation approved 
site and integral containers (TA-16) 
storage area 

Secure transport Department of Transportation approved 
vehicles; access via nonpublic roads or 
public road closures; safe secure transport 
security vehicles used with 
special shipping containers (TA-16) 

Secure (classified) interim storage area Approved secure storage facility in vicinity 
of firing site (TA-15) 

Firing-site preparation Perimeter control Security and safety control systems in place 
Engineering and administrative controls for 

safety 
Security and safety personnel (TA-15) 

Multiple diagnostic capabilities Flash radiography instrumentation 
High-speed electronic recording instrumentation 
High-speed optical diagnostic test equipment 
Laser diagnostics equipment 
Microwave diagnostics equipment 
Experienced diagnostic test engineers and 

equipment operators 
Specific temperature, environmental 

controls for inspection and diagnostic 
equipment 

Facility, instrumentation and equipment 
calibration, maintenance and repair 
support, and technicians (TA-15) 

Facility operations support Machine shop 
Electronics calibration equipment 
Communication system and equipment 
Security support systems 
Plant operations support personnel 
Fire suppression personnel (TA-15) 

Small firing-site support Equipment, personnel for qualifying 
detonations and characterizing high 
explosives (TA-40) 

Test set-up and take-down Onsite mobile cranes, trucks, operators (TA-15) 

a Parentheses indicate LANL Technical Area where the activity or capability is located. 
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TABLE 3-1.-lnfrastructure Requirements for Typical Radiographic 
Test Experiments- Continued 

Activity Implementation Requirement Infrastructure Capabilities and Resou 

Uncontained testing Materials recovery Experienced recovery staff, equipment (TA-50) 

Materials recycle Materials classifiers, materials 
characterization facility and equipment, 
materials storage (TA-50) 

Materials processing Reprocessing facilities for depleted 
uranium, beryllium, tantalum, tungsten, and 
high explosives processing for reuse; 
technicians, transportation (TA-50) 

Waste management Treatment, storage facilities, and staff for 
mixed waste, low-level radioactive waste, 
RCRA waste, sanitary waste 

Disposal facilities (offsite and onsite) (TA-54) 

Environmental monitoring Environmental scientists, sampling and 
analytical technicians, chemistry laboratory 
facilities (TA-3) 

Worker health and safety monitoring Health physicists, industrial hygienists, and 
industrial safety specialists, monitoring 
equipment, laboratory facilities (TA-59) 

Contained experiments Containment vessel support Vessel design engineers 
Vessel test engineers, facilities 
Vessel cleanout 
Debris-handling capabilities 
Material recovery, reprocessing 
Waste treatment 
Vessel staging and storage (T A-15) 

Plutonium dynamic experiments Plutonium fabrication, storage 
and handling 

Plutonium chemistry facilities 
Material processing and storage 
Specialized engineers, chemists, 

technicians, security, and worker safety 
personnel (TA-55) 

Post-testing activities Develop, digitize radiographs Radiographic facilities and technicians (TA-15) 

Analyze images, signals Custom computer analysis software (TA-15) 

Develop and refine analytic tools Weapons components functional modeling 
capabilities, custom computer hardware and 
software, weapons personnel and technicians 
(TA-3) 

a Parentheses indicate LANL Technical Area where the activity or capability is located. 
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been used to provide a detailed understanding of the behavior of the implosion systems (HP AIC 1992). 
FXR is a single, linear induction accelerator operating at 17 MeV to provide an x-ray dose greater than 
285 rad from a spot size that is approximately the same as PHERMEX (Baker 1995; JASON 1994). 

FXR is being upgraded as part of a larger revitalization project at Site 300 valued at $27.4 million (Baker 
1995). The upgrades at Site 300 include a high-speed optics maintenance facility, a bunker support 
facility, diagnostic equipment for the bunkers, road upgrades, central control post, and a new water supply. 
A $5.3 million segment of the upgrade is scheduled to begin October 1995 and be completed in October 
1997 (Baker 1995). This latter segment will increase the capability of FXR by allowing for two pictures 
to be taken along a single axis of the FXR accelerator; this is referred to as a double-pulse. However, the 
x-ray dose would be reduced to about 55 R per pulse. Following completion of the second upgrade, the 
replacement cost for FXR would be approximately $90 million. 

All FXR explosive experiments are currently uncontained. In addition to the ongoing upgrades, DOE has 
funded studies to examine the option of using a containment facility at LLNL that would be capable of 
containing an explosion of up to 172 lb (80 kg) of high explosives (DOE 1992; HPAIC 1992). This 
potential containment facility is in the conceptual design stage. NEP A documentation for the proposed 
Contained Firing Facility (CFF) is in progress. During the construction period for CFF, DOE could not 
use FXR for hydrodynamic testing. Although the firing site is in compliance with current environmental 
regulations and does not adversely impact upon residential areas near Site 300, a containment facility 
would provide LLNL with additional flexibility to continue hydrodynamic tests and dynamic experiments, 
particularly in the event that future environmental regulations in California would restrict uncontained 
operations. Even with the planned upgrades and the inclusion of the proposed containment system, DOE 
has no plans to conduct experiments with plutonium at Site 300 (Multhauf 1995). DOE does not have the 
facility infrastructure at LLNL to support these types of experiments, and it would be unreasonably 
expensive (several hundred million dollars) to provide the required plutonium handling capability at 
LLNL. Accordingly, the FXR Facility, in current or upgraded mode or with single or dual axis capability, 
would not provide the enhanced capability that the DOE needs to diagnose dynamic experiments with 
plutonium. In the future, should DOE propose other major modifications to the FXR facility or its 
operations, the Department would conduct appropriate studies (including NEP A review if required) at that 
time. 

3.3.5 Radiographic Support Laboratory 

The RSL was the first part of the DARHT project at LANL. Construction started in 1988 and was 
completed in 1990. Under all alternatives analyzed in this EIS, DOE would continue to operate the RSL 
to support radiographic operations undertaken at LANL. The RSL is a 21,000-rtl (1,950-m2) building 
located in Technical Area 15 (TA-15). The main functions of the RSL are development, calibration, 
testing, and repair of high-energy flash x-ray machines. The facility includes a radiographic machine 
room, control room, mechanical and electronics room, machine shop, and offices. In addition to 
supporting ongoing radiographic testing at the PHERMEX Facility, the RSL has been serving as a staging 
area for development of accelerator technology and the Integrated Test Stand that DOE proposes to use to 
achieve an enhanced radiographic hydrodynamic test capability. 

Two separate panels of independent consultants convened by DOE studied the linear induction accelerator 
technology that DOE proposed to use, and they agreed that DOE needed to design and test the Integrated 
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Test Stand as the front-end of the linear induction accelerator proposed to be installed at DARHT 
(DFAIC 1995, DOE 1993a). The same linear induction accelerator would be used under all alternatives 
analyzed in this EIS except that under the No Action Alternative an enhanced accelerator capability would 
not be installed in PHERMEX. However, under all alternatives, including the No Action Alternative, 
DOE would continue to perform accelerator research in support of flash x-ray technology and use the RSL 
facility in the same way it is used now. 

3.3.6 Site Description 

All of the alternatives analyzed in this EIS refer to the PHERMEX site and/or the DARHT site 
(figure 3-1 ). These sites are located in the southeastern part of LANL TA-15 on Threemile Mesa. TA-15 
is located in the center of the high-explosives research, development, and testing area, in the southwestern 
part of LANL, which makes up about 20 mi2 (52 km2), or about half of the area of LANL (LANL 1994). 

The PHERMEX site and the DARHT site are about 2,000 ft (600 m) apart. These locations constitute a 
single site for many of the environmental impacts. For the purpose of analysis, the combined sites are 
considered to be Area III in TA-15, as defined by LANL for safety, security, and control of the firing sites 
at PHERMEX and the DARHT Facility. Area III includes the mesa top from the southeast boundary of 
TA-15 extending northwestward a little over 1 mi (about 2 km) to a fence line near R-183 (figure 3-2). 

The PHERMEX site, shown in figure 3-1, is a small complex of buildings and structures which have been 
used for hydrodynamic testing and dynamic experiments at LANL. The buildings, structures, and 
roadways at the PHERMEX site occupy about 11 ac (4 ha). About 120 ac (48 ha) of the mesa top lie 
behind the safety fence for PHERMEX and within TA-15. At PHERMEX, the mesa is about 1,500 to 
2,000 ft (460 to 610 m) wide, bounded on the north by Potrillo Canyon, and on the south by Water 
Canyon. 

The DARHT site is located to the west of the PHERMEX site, also in TA-15 on Threemile Mesa. The 
total area for the DARHT Facility is about 8 ac (2.3 ha). This area includes about 1 ac (0.4 ha) 
previously disturbed under the RSL contract for the DARHT Facility access road and utilities and 7 ac 
(2.3 ha) disturbed by the DARHT construction. Previous DARHT construction activities through 1994 
account for the clearing of 14,000 board-feet of lumber. Potential impacts related to the future 
construction of the DARHT site are discussed in section 5.2.2.1.1 and section 5.2.5.1.1. At this site, the 
mesa is about 1,600 ft (490 m) wide. It is bounded on the north by the upper reaches of Potrillo Canyon 
and on the south by Water Canyon. The site lies only a few hundred feet from the mesa rim for Water 
Canyon. 

The elevation on the mesa top in Area III is about 7,180 ft (2,190 m). In the vicinity of Area III, 
vegetation is mainly the Ponderosa pine plant community. This plant community within the 8 ac (2.3 ha) 
associated with DARHT has been altered due to construction. Any reptile, amphibian, bird, and large 
mammal populations have been displaced by these activities. Small mammals such as rodents would have 
been displaced temporarily and would likely return to the disturbed area. Soils on the nearby portions of 
the mesa top include the Pogna fine sandy loam, rock outcrop, and Seaby loam (LANL 1993). The 
surface is well drained, and the main aquifer lies approximately 1,200 ft (370 m) below the surface 
(Broxton et al. 1994). Beneath the site, the Bandelier Tuff is likely to be more than 700 ft (215 m) thick, 
and the underlying Puye formation makes up the remaining interval to the water table. 
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3.3.7 Development of Operating Procedures 

Operating procedures are already in place at PHERMEX and would be used under the No Action 
Alternative. Under all of the other alternatives analyzed, LANL would develop operating procedures to 
assist with safe, secure operation of the facility. These procedures would reflect the recent modifications 
resulting from the April 1995 fire at PHERMEX involving lithium hydride contaminant waste. This 
incident led to the modification of the Access Control Procedure that now requires a prehazard briefing for 
the Fire Department and clearing of all debris at the site prior to every test or experiment involving 
explosives. 

LANL policy provides general safety guidance and requires that procedures more specific to actual 
operations be developed within the operating group. The operating group would also prepare a plan for 
emergency response. To foster a general safety awareness within the operating group, periodic meetings 
would be held to emphasize the aspects and consequences of safety and emergency planning. Safety 
considerations would take precedence over operational necessity of the operating group. 

3.3.8 Waste Management 

Operations for any of the alternatives would result in five categories of waste: solid waste (nonhazardous, 
nonradioactive), hazardous waste, mixed radioactive and hazardous waste (mixed waste), low-level 
radioactive waste (LL W), and transuranic (TRU) waste. The amounts of waste produced would vary 
according to the number and types of tests performed each year. Chapter 5 contains estimates of the 
amounts of waste expected to be produced from these operations. 

Solid waste would be disposed at the LANL Area J landfill in TA-54 or sent to an approved disposal 
facility. Hazardous waste would be taken to TA-54 for temporary storage awaiting treatment and disposal. 
Mixed waste would be treated and disposed according to the site treatment plan. Low-level radioactive 
waste would be disposed at the LANL low level waste disposal site in TA-54. Transuranic waste would 
be stored at LANL Area Gin TA-54 awaiting packaging and certification for shipment to the Waste 
Isolation Pilot Plant (WIPP). 

A single-walled vessel would be used in support of hydrodynamic tests for both the Phased Containment 
Option and the Vessel Containment Option. This vessel would be decontaminated and reused until the 
structural integrity of the vessel would dictate retirement of the vessel. The vessels would not require 
disposal as LL W; following decontamination, the vessels would be categorized as scrap metal. The 
generation of LLW would reduce waste from 12,500 ft3/yr (350 m3/yr), as proposed under the DARHT 
Baseline Alternative, to 3,600 ft3/yr (101 m3/yr) with 75 percent containment as achieved under the final 
stage of the Phased Containment Option of the Enhanced Containment Alternative. This constitutes a 
reduction from 4 to 2 percent of the total LANL LL W disposal at Area G. 

A double-walled vessel that would be used in support of a dynamic experiment containing plutonium 
would be transported to the LANL Plutonium Handling Facility at TA-55 for decontamination procedures. 
Previous experience has indicated that the vessels would be categorized as TRU waste following 
decontamination. It is anticipated that the vessels would be cut into pieces to reduce their volume prior to 
certification for disposal at WIPP. DOE estimates that two vessels per year would be used in dynamic 
experiments. This would yield approximately 26,000 lbs (11,820 kg) of steel that could be TRU 
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contaminated and thus require disposal as TRU waste. Material contaminated by alpha-emitting 
radionuclides, which are heavier than uranium, with half lives greater than 20 years and in concentrations 
greater than 100 nCi/g of material are categorized as TRU waste. 

3.3.9 Decontamination and Decommissioning 

Under all alternatives analyzed in this EIS, eventually DOE would no longer need PHERMEX or the 
DARHT Facility and would decontaminate and decommission (D&D) the structures. The structures would 
eventually be demolished as well. 

The only difference among alternatives would be the timing of the eventual D&D. For example, under the 
No Action Alternative, Plutonium Exclusion Alternative, and Upgrade PHERMEX Alternative, DOE 
would continue to operate PHERMEX indefinitely, while under the DARHT Baseline Alternative, DOE 
would phase out operations at PHERMEX over a four-year transition period. DOE would then proceed 
with D&D and demolition of the structure when it is no longer needed. DOE estimates that the DARHT 
Facility has a 30-year design life, regardless of whether the structure is used for hydrodynamic tests and 
dynamic experiments, as under the DARHT Baseline Alternative, or for other uses, as under the No 
Action Alternative. 

At the end of the useful life of either PHERMEX or DARHT, DOE would evaluate options for disposal of 
the facility. At that time DOE would perform engineering evaluation, environmental studies, and a NEPA 
review to assess the consequences of different potential courses of action. 

D&D activities would result in the generation of mixed waste, radiological waste, and solid waste. 
Demolition would result in solid waste in the form of construction rubble and possibly other types of 
waste. These wastes would be treated and disposed. 

DOE anticipates that alternatives for disposition of the two facilities would include: 

• D&D and demolish the structures and release the site for unrestricted use 

• D&D and demolish the structures and restrict use of the site 

• Partial D&D and retain structures for unrestricted use 

• Partial D&D and retain structures for modified or restricted use 

• No D&D and retain structures for similar or modified use 

DOE cannot anticipate which options may be considered reasonable in the future and so cannot assess 
these alternatives in this EIS. 

3.4 NO ACTION ALTERNATIVE 

The No Action Alternative describes the continuation of the current situation (status quo) that would be 
expected in the future if DOE did not implement the DARHT Baseline Alternative or any other alternative 
analyzed in this EIS. The No Action Alternative serves as a basis of comparison for all other alternatives 
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analyzed. For this EIS, the No Action Alternative would be to continue to operate PHERMEX at LANL 
and FXR at LLNL and not acquire an enhanced radiographic hydrodynamic testing capability. However, 
the No Action Alternative is not static. DOE would use these facilities to support its science-based 
stockpile stewardship and management program to the greatest extent possible. Accordingly, the type and 
number of hydrodynamic tests and dynamic experiments could vary from the type and number used in the 
past, as program needs change. 

Under the No Action Alternative, the following would occur: 

• PHERMEX and FXR would continue to provide hydrodynamic test capability 

• PHERMEX would undergo occasional maintenance and operational upgrades, but the facility could 
not be upgraded to achieve the enhanced radiographic capability proposed for DARHf. 

• The partially constructed DARHT Facility would be mothballed, and construction would not 
resume until another use for the structure could be determined (e.g., office space or accelerator 
applications), and appropriate reviews, including design and NEPA review as appropriate, were 
completed 

• The RSL would continue to support radiography technology and operations at LANL 

• Three-dimensional or time-dependent information would be partially obtained at PHERMEX by 
conducting sequential tests of nominally the same design 

• DOE would perform some dynamic experiments; those using plutonium would be conducted in 
double-walled containment vessels 

Under this alternative, DOE would continue to operate PHERMEX well into the next century. As 
discussed in chapter 2, over time, maintenance of the facility would be increasingly difficult in the event 
that replacement parts become unavailable to maintain and operate the vintage accelerator. 

Under this alternative, DOE would determine another use for the partially constructed DARHT Facility, 
and would complete the structure following redesign and other appropriate reviews. This may require 
additional NEP A review. For the purposes of this EIS, in order to serve as a basis of comparison for 
other alternatives, DOE has assumed that completing the structure would involve completing a concrete 
shell similar to the DARHT Facility; DOE recognizes that other types of uses may require modification to 
the structure and different construction materials or techniques, compatible with other requirements for 
structures within TA-15 or the larger explosives testing area. 

3.4.1 Facility 

PHERMEX was constructed in the 1960s and first operated in 1963; the north and south amplifier rooms 
were added in 1980 and the R-310 Multidiagnostics Operations Center in 1988. The PHERMEX Facility 
includes three major buildings and several other support buildings and structures (see figure 3-2). 

Table 3-2 lists some of the PHERMEX buildings and their functions. PHERMEX uses a radio-frequency 
accelerator (instead of a linear induction accelerator, like that at FXR) that was designed and built at 
LANL specifically for radiography. The accelerator is unique in that it was designed for a maximum 
charge per pulse by using a very low frequency (50 Mhz) to provide maximum stored energy per pulse. 
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TABLE 3-2.-PHERMEX Buildings and Their Functions 

Function 

Power Control Building for PHERMEX (two-story). Contains equipment for regular site power and 
heating, ventilation, and air conditioning (HVAC), and special equipment to generate and control high 
voltages, store electrical energy, generate and control radio-frequency energy, and control 
PHERMEX functions during a test shot. One of only two buildings at the facility that personnel are 
allowed to occupy during a test shot. 

Houses the linear accelerator, PHERMEX, and its ancillary equipment that produce the x-rays for 
imaging a test shot. Accelerator's 25 to 30 MeV electron beam impinges on a tungsten target which 
then emits the x-ray beam. Has high voltage power supplies and radio-frequency equipment. 
Personnel are not allowed in the building when the accelerator is operating. 

Multidiagnostics Operations Center, built in 1988. Has a control room for firing explosive tests 
independently or in conjunction with PHERMEX radiography. Houses diagnostic equipment 
associated with firing control and data collection from test shots. Second of the two buildings that 
may be occupied during a test shot. 

Contains detonator firing equipment. Firing site can handle 150 lba (68 kg) of explosives on the pad 
in front of the Building R-184 bullnose which protects the x-ray converter. Larger explosive charges, 
up to about 1 ,000 lb (454 kg), can be accommodated by moving the firing point up to a distance of 
160ft (48 m) to the east away from Building R-184. 

a Throughout this EIS, quantities of explosives are mentioned. Although different explosive compounds may be used, 
quantities are always given as an equivalent amount of TNT, which serves as a standard reference. 

Although PHERMEX is able to obtain several hundred amperes peak beam current, the voltage quickly 
drops, resulting in a beam energy spread that limits beam spot size (DF AIC 1995). 

No new construction or site modification at PHERMEX is included in the No Action Alternative, with the 
exception of DOE's proposal to relocate the Ector machine. In 1991, DOE proposed moving Ector from 
Site R-306, TA-15, to the PHERMEX site. Site preparations to receive the Ector machine have been 
ongoing since 1992 and have consisted of installing a concrete pad and an above-ground oil tank. Ector is 
an existing 30-year-old x-ray diagnostic machine that is scheduled to be moved to the PHERMEX site in 
1995 or 1996 for experiments in which a wide-field-of-view, medium-resolution radiograph of an entire 
assembly being tested is needed simultaneously with a high-resolution radiograph of the same test. Ector 
could be used to image the large-scale motion of the lower-density region of an experiment while 
PHERMEX images a smaller high-density region of the same test. Ector would not require a separate 
building. DOE has completed NEPA review of certain site preparation activities that could be used for 
Ector and will complete all required NEPA review before the proposed relocation of Ector to the 
PHERMEX site is done. Use of Ector at PHERMEX would eventually be phased out. 

Under the No Action Alternative, a double-walled steel containment vessel would be used at the firing-site 
facility to contain emissions and debris from selected dynamic experiments, particularly those involving 
plutonium. 
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3.4.2 Operations 

The historic operational baseline for PHERMEX is described in appendix B. The PHERMEX Facility can 
detonate high-explosive charges up to 150 lb (70 kg) located at the principal firing point. If larger high
explosive charges are necessary, such charges up to about 1,000 lb (454 kg) would be located at firing 
points to the east along the accelerator axis. For such experiments, a temporary expendable blast shield 
would be constructed as necessary to mitigate blast effects. Both uncontained and contained shots are 
fired at PHERMEX. 

Typical requirements to conduct a radiographic test are listed in table 3-1. Operations specific to 
PHERMEX can be divided into six steps: planning, assembly, placement, diagnostic verifications, firing, 
and post firing. Typically, the need and the initial planning for a test shot involve several LANL 
organizations (see section 3.3.3). Experts within the division that operates PHERMEX often participate in 
the planning aspects related to mechanical support, placement, and diagnostics. Completed assemblies are 
usually prepared elsewhere and delivered to the firing site. The Access Control Office (ACO) monitors 
transportation activities within the PHERMEX controlled area. A limited number of assembly operations, 
such as electrical connections at the firing point, may be performed at the TA-15 site. 

Before a shot is fired, the firing supervisor clears the firing point of personnel and makes the final 
connections to the high-explosive assembly. The firing supervisor contacts the ACO for a list of personnel 
in the PHERMEX area and accounts for each one. No one is allowed to enter or exit the area until the 
shot is fired. Clearance patrolmen make a sweep from the PHERMEX site out to the designated control 
point and set up a roadblock. The roadblock remains in place until the shot is fired and the area is 
declared safe by the firing supervisor. The firing supervisor, clearance patrolmen, and the ACO maintain 
radio contact during the firing procedure. Fire suppression personnel and equipment remain in standby at 
the designated control point during the firing procedures. 

Activation of the detonators occurs just before the PHERMEX x-ray machine is pulsed and is controlled 
by the facility safety system. Operation of the PHERMEX radiographic beam is controlled by physical 
interlocks and a machine visual disconnect terminal. The system includes an explosives visual disconnect 
terminal. For pin test assemblies, the pins are connected to their power supply just prior to firing and 
comprise the pin diagnostic network. The pin diagnostic network connections are protected in a manner 
similar to connections for the detonator circuit. 

Prior to use, all simulated weapons assemblies are monitored for the presence of fissile material according 
to pit verification procedures. This monitoring is performed and verified by the firing supervisor and a 
member of the firing crew. 

After the shot has been fired and the site declared safe, the clearance patrolmen remove the roadblocks 
and firemen on standby enter the area to control fires. The operating crew enters the firing area, collects 
any diagnostic data, and moves the film cassette to another building for dismantling. Film cassettes are 
heavily armored containers that protect the x-ray film from the explosive blast. Other detectors, using 
scintillators and recording cameras (generically known as "gamma-ray cameras"), could also be used and 
would be protected in similar cassettes. Post-firing activities include cleaning up the firing site and 
collecting firing-site debris. Cleanup and debris removal are often scheduled only after a sequence of 
shots. If a containment vessel has been used, the vessel is moved by truck to another LANL facility for 
opening, cleaning, and refurbishing. 

3- 18 



DARHT EIS CHAPTER 3 

Personnel who are engaged in recovery or cleanup activities typically are required to wear protective 
clothing as deemed necessary by the LANL Environment, Safety, and Health radiation control technician. 
Contamination of the firing point by undetonated explosives is highly unlikely, but remotely possible. If 
such contamination occurs, cleanup under a Special Work Permit is required before the firing point may 
be used again. 

The PHERMEX operating crew includes personnel to field an experiment and support personnel to 
maintain the PHERMEX accelerator and all of the site's ancillary equipment. The number of workers 
with radiation safety training and available to be assigned to tasks at or near the PHERMEX firing area 
currently ranges from 67 to 77. Only nine radiation workers are required at one time. Some of the 
support personnel for a test typically include two electronics technicians for the diagnostic chamber, two 
or more PHERMEX operators, two staff members to provide physics support, one or more mechanical 
technicians for maintenance and upgrades, two clearance personnel, a firing crew of three technicians, a 
photographic technician to handle and process the x-ray films, and additional personnel depending on the 
diagnostics fielded for a test shot. Most of these people also support other programmatic efforts unrelated 
to PHERMEX. 

3.5 DARHT BASELINE ALTERNATIVE 

Under the DARHT Baseline Alternative, DOE would complete construction and operate both axes of the 
DARHT Facility. An artists' conception of the DARHT Facility is shown in figure 1-1. If the DARHT 
Facility becomes operational, DOE would phase out operation of PHERMEX over approximately four 
years. The DARHT Baseline Alternative is not expected to affect future operations of the RSL at LANL, 
the FXR at LLNL, or other smaller explosive test facilities at LANL and LLNL. Under the DARHT 
Baseline Alternative, a steel containment vessel could be used at the firing site facility to contain 
emissions and debris from selected dynamic experiments; experiments involving plutonium would be 
conducted inside a double-walled steel vessel. 

The DARHT Facility responds to DOE's need to obtain enhanced hydrodynamic testing capability. 
Through its weapons research and design expertise at LANL, DOE developed DARHT to provide 
enhanced diagnostic capability to study the behavior of nuclear weapons. DARHT was designed 
specifically to provide three-dimensional information and to obtain deeply penetrating, high-resolution 
radiographic images. 

DARHT would be used to study the three-dimensional implosion of mock nuclear weapons primaries. 
DARHT would enable imaging through very thick, dense materials; take multiple, very brief snapshots 
from two different lines of sight; and provide images of very high resolution. Completion and operation 
of the first axis of DARHT would produce radiographic images with significantly higher spatial resolution 
and penetration than is now possible at either PHERMEX or FXR. With completion and operation of the 
second axis, DOE would be able to obtain three-dimensional data as well as time-sequenced images taken 
within millionths of a second or at arbitrary times. 

Compared to the present capability at PHERMEX and FXR, the DARHT Facility would: 

• Provide higher resolution of the entire imploded primary area 
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• Provide more information content in each radiographic image because of the reduction in beam 
size proposed for DARHT and the corresponding increase in resolution 

• Provide two independent views, taken at right angles to each other, of the systems being tested; 
this capability could be used to provide either three-dimensional data or provide information at two 
slightly different times, whichever would be more important in observing a particular system 

• Provide this increased information content over the full field of view of the machine, which would 
encompass a full-scale mockup of the system to be tested 

• Provide up to a seven-fold increase in x-ray strength, compared to PHERMEX 

DARHT was first proposed in the early 1980s as a diagnostic facility to be used as part ofLANL's 
ongoing weapons research and development mission. DARHT was intended, then as now, to assist in 
evaluating the safety, performance, and reliability of existing weapons. In addition, at that time 
hydrodynamic testing at DARHT, in conjunction with underground nuclear testing, was intended to assist 
in designing new nuclear weapons and replacement parts. 

The DARHT Facility would provide a flash radiographic capability for the testing of high explosives 
systems and components. Other types of electronic, optical, and photographic diagnostics would also be 
available at the site. Timing options would allow triggering of the two x-ray beams either simultaneously 
or with slight delays. Simultaneous images from the two axes would provide for three-dimensional data 
while sequential images would aid in studying the time history of a test assembly. 

DOE may install, test, and prove the linear induction accelerator equipment in the first axis (the southeast 
accelerator hall) before purchasing, assembling, and installing the accelerator equipment in the second axis. 
This would be to ensure that the accelerator technology will perform as anticipated before incurring the 
expense of equipment for the second axis. Accordingly, DOE has split the expenditure for the second axis 
equipment into a separate budget line item for the remainder of the project. This is in keeping with the 
recommendations of independent panels of consultants convened by DOE to review technology plans 
(HPAIC 1992; DFAIC 1995; DOE 1993a). Although the two 1992 reports suggested delaying 
construction of the second axis until the first axis was tested and proven, in 1992 DOE approved funding 
for construction of accelerator halls for both axes. DOE allowed for site preparation and construction for 
both accelerator halls to proceed at the same time to avoid undue disruption to operation of the first axis 
while the second accelerator hall was constructed. The accelerator halls and associated diagnostic areas 
were modified to accommodate the recommendations of the various panels and to ensure that the DARHT 
Facility could provide diagnostics used by LLNL, and thereby function as a shared user facility (DOE 
1993a). 

Hydrodynamic and explosives operations proposed for the DARHT firing-site facility are similar to those 
currently undertaken at the PHERMEX facility, which is located approximately 2,000 ft (600 m) to the 
east of the DARHT site. The DARHT Facility would provide increased information and improved 
radiographic diagnostic capability over PHERMEX because of the increased temporal and spatial 
resolution and two lines of sight. Although the DARHT Facility is designed to provide more and better 
data for each shot, the total number of shots per year would remain about the same as for the No Action 
Alternative. 
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Hydrodynamic testing at the DARHT Facility would consist of observations of explosive systems in 
combination with surrogate materials, such as depleted uranium or tantalum, which simulate the behavior 
of weapons materials but are physically incapable of producing energy from nuclear reactions during 
testing. In addition, the facility could be used for testing systems such as high-velocity impacts and 
explosive forming of metals. 

3.5.1 Facility 

The DARHT Facility would consist of a new accelerator building, with two accelerator halls, firing point, 
and the associated support and diagnostic facilities at the DARHT site (see figure 3-3). The proposed 
firing point would be at the juncture of x-ray beams produced by two electron beam accelerators oriented 
at right angles to each other to provide dual-axis, line-of-sight radiographs. The accelerators would be 
housed in halls about 225 ft (70 m) long by 50ft (15 m) wide. The existing RSL, which supports all 
radiographic machines at TA-15, would be used to support the DARHT Facility. 

Construction of the DARHT Hydrotest Firing Site (HFS) began in May 1994, and construction was halted 
on January 27, 1995, by preliminary injunction from the U.S. District Court, Albuquerque, New Mexico. 
At that time, approximately 34 percent of the construction of the HFS was complete. The completed 
construction includes installation of an earthen berm on the northern side of the DARHT site as a radiation 
protection measure. It is estimated that construction, installation, and testing activities for the first axis 
would take an additional 38 months, and 66 months for both axes, if this alternative were to be 
implemented. 

3.5.2 Operations 

The steps necessary to conduct a radiographic test are shown in table 3-1. The DARHT Facility would be 
able, by design, to detonate high explosives charges up to 150 lb (70 kg) located at the dual axis firing 
point. If larger high explosives charges were necessary, charges up to 500 lb (230 kg) would be located at 
a firing point to the northwest along the axis of the southeast accelerator to provide sufficient distance 
between the firing site and the building. For such experiments, a temporary expendable blast shield would 
be constructed to mitigate blast effects. 

All LANL firing sites have an established exclusion zone that is a safety feature to provide protection to 
personnel and structures while testing takes place. During a test, the exclusion zone is the area that is 
cleared of any personnel before each shot. There are limitations on the types and design of structures that 
can be built within exclusion zones. The high-explosive testing area at LANL comprises 20 mi2 (52 km) 
and includes several high-explosive test facilities (see section 3.3.6). Each test facility has a defined 
exclusion zone. The radius of each zone is based on the amount of high explosive for which the facility is 
designed. The proposed DARHT Facility would have an exclusion zone of 2,500 ft (950 m). 

The operations to be performed at the proposed facility would be similar to those currently performed at, 
and proposed for, the PHERMEX facility. Some differences arise because there would be two x-ray 
machines to coordinate with a test detonation, and the DARHT x-ray machines would not be identical in 
their operating parameters to the PHERMEX machine. The operational tasks include design; assembly and 
placement of the test assembly at the firing point; setting up and checking out the diagnostic apparatus; 

3-21 



l;l 

I 
N 
N 

Laser Illumination Room 
Fabry-Perot 

Room 

Analyzer Room 

FIGURE 3-3.-Proposed DARHT Facility Plan. 

0 

0 

~ 
~ 
"'tl 
~ 
::ti 
\_., 

N 

30 60 feet I 't:l 
~ 

10 20 meters I I~ 
~ 

~ 
Vj 



DARHT EIS CHAPTER 3 

executing the experiment from a remote control room; and completing post-firing tasks associated with 
securing the firing pad and cleanup. Preliminary data reduction is usually done onsite to determine the 
success of the experiment. 

One of the few differences between operations at the DARHT and existing PHERMEX Facilities would be 
the operation of two accelerators from the remote control room in the two-axis mode of operation. Since 
there would be two buildings containing accelerators, only minor upgrades to most existing operating 
procedures and administrative controls would be needed. Multiple x-ray pulses generated by a single axis 
could also be achievable. However, the new technology of DARHT would result in changes to electronic 
operation and control of the facility. 

Accelerators at the DARHT Facility would produce a sharply focused x-ray beam that would be much 
faster than that of PHERMEX (approximately 60 nsec pulse width) and with a much higher x-ray dose. 
The electron beam would be converted into an intense x-ray beam emanating from a spot size that is 
approximately one-third that of PHERMEX. Figure 3-4 presents a comparison of spot size for 
PHERMEX, FXR, and DARHT. 

Smaller spot size 
increases ability to 

perceive detail 

Spot Size (mm) 
(Resolution) 

Relative Spot Size 

Actual Spot Size 

PHERMEX 

3 

• 

FXR DARHT 

3.4 1.2 

• 
• • 

FIGURE 3-4.-Comparison of Penetration and Resolution for 
PHERMEX, FXR, and DARHT (data from JASON 1994). 

Since publication of the draft EIS, 
DOE has decided to propose 
incorporating upgraded accelerator 
and x-ray diagnostic equipment 
within the proposed DARHT 
facility. This proposal would apply 
to all alternatives that include 
DARHT accelerators. By simply 
extending the accelerators to 
increase the minimum electron
beam energy 25 percent to a 
nominal 20-MeV and by enhancing 
existing equipment to generate a 
higher-current beam, DOE proposes 
to increase the output x-ray dose to 

550 to 1650 R (depending upon the final accelerator operating point that would be determined upon 
commissioning the facility) while maintaining the small x-ray spot size. The existing DARHT facility 
design supports this option, so no increase in facility footprint or services would be required, although 
capital costs would increase as shown in section 5. The performance history of electron accelerators for 
flash radiography shows that machine performance improves considerable in a few years from the original 
startup. This type of improvement is expected for DARHT as appropriate technology becomes available 
and such capabilities as a dose stretch of 2000 R or more, increased beam energy up to approximately 
30 MeV, and the generation of multiple pulses are possible while remaining within the bounds of this EIS. 

The accelerator could also be operated in a second mode without the production of x-ray beams. In this 
mode of operation, the electron beam would be stopped within a graphite target (beam stop) placed within 
the building near the exit of the accelerator. Tantalum shielding would be used to enclose x-ray 
production in the beam stop. This mode would be used during testing and beam-tuning operations in 
preparation for beam production for an actual test. Operational procedures in this mode would be 
essentially the same as in the x-ray production mode. 

3-23 



CHAPTER 3 DARHT EIS 

Explosives would not be stored, handled, or processed inside any DARHT building. Explosives operations 
would be performed in accordance with approved procedures and at other locations on the site. 
Conventional high explosives consisting of bare charges and clad devices would be positioned outside the 
DARHT structure and detonated at the firing point. Several kinds of test and x-ray preparation activities, 
identical to those conducted at PHERMEX, would be conducted at the firing point prior to detonation. 
These include positioning and mechanical alignment of the test assembly relative to the x-ray beam, 
establishing and verifying the cabling for diagnostics, and resistance measurement testing of the detonators 
to be used in the hydrodynamic test. 

During preparations for a test, repetitively pulsing the accelerators would be necessary to focus and adjust 
the electron and/or x-ray beams. Tuning of the accelerator components, without high-explosive operations, 
is expected to account for a very large fraction of the operation of the accelerator. 

The proposed facility would use lasers both for lining up radiographic tests and for diagnostic purposes in 
optical tests. Operation of both the helium-neon laser and the solid state lasers (Neodymium: yttrium 
aluminum garnet with harmonic generator) to be employed in the accelerator rooms at the DARHT 
Facility would be performed in accordance with standard industrial safety practices. Further administrative 
and engineering controls in accordance with LANL procedures would be used for laser operation. Only 
operators who have been trained and certified in laser operation would be allowed to operate the lasers 
when used for alignment and checkout. When used as a diagnostic in an experiment, the lasers would be 
operated from the control room. 

When containment would be used for a test shot, the blast products would remain in the containment 
vessel that would be taken to another LANL facility for cleaning and refurbishing. The contained blast 
debris would be taken to appropriate processing or disposal facilities according to the nature of the debris. 

In 1988, a U.S. Environmental Protection Agency (EPA) radiological air emissions approval to construct 
the DARHT Facility under 40 CFR Part 61, the National Emission Standards for Hazardous Air Pollutants 
regulations, was obtained for the DARHT Baseline Alternative. This approval limits the annual 
expenditure of uranium to 440 lb (200 kg). This limit was based on the amount of depleted uranium used 
at PHERMEX during the mid-1980s. However, since that time, underground nuclear testing has ceased, 
programmatic objectives have changed, and a limit of 1,540 lb (700 kg) would be required to meet all 
objectives under this alternative. For example, safety tests of full-scale systems involving accident 
scenarios with stockpiled systems in sympathetic detonation would expend more depleted uranium per test 
than a single system test of the type envisioned at the time the permit was obtained. During a 
hydrodynamic test, ascertaining the proper function of certain stockpiled components that contain tritium 
could also be needed. These tests would be expected to release a small amount of tritium, and the 
maximum annual release would be less than 0.06 in3 (1 mL, 3 Ci) of tritium. A new EPA approval would 
be needed for DARHT to operate at these new limits, and until it is obtained, operations at the DARHT 
Facility would be bounded by the current approval. 

Sanitary wastes from the DARHT Facility would be handled by a septic system at the facility. Water for 
cooling accelerator components would pass through a cooling tower that has an average blowdown of 
2,000 galld (7,600 Lid). 
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3.6 UPGRADE PHERMEX ALTERNATIVE 

Under the Upgrade PHERMEX Alternative, DOE would upgrade PHERMEX with the new high-resolution 
radiographic technology developed for DARHT (see figure 3-5). (The existing PHERMEX x-ray machine 
is not technically capable of meeting DOE's need for enhanced high-resolution radiography.) PHERMEX 
would be remodeled and enlarged to accept the new equipment. Under this alternative, DOE would obtain 
improved high-resolution capability, as compared to the present capability at PHERMEX and FXR, and 
would construct a second accelerator hall to provide the capability to obtain three-dimensional and time
sequence data. As in the DARHT Baseline Alternative, the accelerator equipment for the second axis may 
be procured and installed after the equipment in the first axis was installed, tested, and proven. As in the 
DARHT Baseline Alternative, a steel containment vessel could be used at this firing site facility to contain 
emissions and debris from selected dynamic experiments; experiments involving plutonium would be 
conducted inside a double-walled steel vessel. 

As discussed earlier in this chapter, some of the potential measures discussed for the DARHT Baseline 
Alternative could be applied to this alternative; however, they are not expressly analyzed. For example, 
DOE could decide to enlarge the existing single axis at PHERMEX and equip it with the enhanced 
radiographic capability originally planned for the DARHT Facility. Although this would not meet all of 
the DOE's programmatic objectives, the environmental impacts of such an approach would be within the 
range of impacts expected from the alternatives analyzed in this EIS. 

The DARHT Facility would not be completed, but the partially constructed concrete shell of the firing site 
facility would be put to other uses, as described in the No Action Alternative. The Upgrade PHERMEX 
Alternative is not expected to affect future operations of the RSL at LANL, the FXR at LLNL, or other 
smaller explosive test facilities at LANL and LLNL. During the upgrade construction, expected to last a 
little over four years, DOE would suspend its hydrodynamic testing program at LANL. During this time, 
DOE would be limited in its ability to use radiographic techniques in assessing problems that might arise 
in the stockpile. 

3.6.1 Facility 

Under the Upgrade PHERMEX Alternative, DOE would install the proposed enhanced hydrodynamic 
capabilities at the present PHERMEX Facility site. The PHERMEX structures and equipment would be 
used to the extent possible, but extensive replacements of and modifications to the present PHERMEX 
Facility would be required. Because only the enhanced radiographic technology developed for DARHT is 
currently available to provide the capability needed, and because the linear induction accelerator planned 
for DARHT is the only currently available technology to provide the needed capability, the radio
frequency accelerator now at PHERMEX would be removed and replaced with a linear induction 
accelerator. The new accelerator is physically larger than the existing accelerator, and would not fit in the 
existing accelerator hall. The existing hall would have to be extensively remodeled. 

Under the conceptual design for this upgrade, the two accelerator halls and other buildings for the firing 
site would be sized and laid out similarly to the plans for the DARHT Facility. Orientation of the 
complex would be consistent with the existing accelerator hall at the PHERMEX site, with the first 
upgraded accelerator hall being an extension of the existing hall and the second hall constructed at a right 
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angle to the first. The demolition of several existing structures and cleanup of existing debris would be 
necessary before construction could begin on facilities under the Upgrade PHERMEX Alternative. 

The existing PHERMEX building would be used under the Upgrade PHERMEX Alternative, but the 
structure would require substantial modification. The current PHERMEX diagnostic buildings are not 
appropriately configured for the Upgrade PHERMEX Alternative and would be demolished and replaced. 
The underground tunnels, which interconnect buildings, would be removed where necessary and 
abandoned in place if no longer needed. The mechanical and electrical systems at PHERMEX are 
inappropriate for DARHT technology and would be replaced. Cleanup, demolition, construction, 
installation, and testing activities associated with the Upgrade PHERMEX Alternative would require 
approximately 51 months to complete. 

No new transmission lines would be required for the upgraded PHERMEX Facility; however, new water, 
fire protection, and gas lines would be installed to meet the requirements of the upgraded facility. A new 
sanitary sewer would also be required. 

3.6.2 Operations 

The operations to be performed at the upgraded PHERMEX Facility would be identical to those planned 
for the DARHT Facility. These operational tasks are described in section 3.5.2. 

3.7 ENHANCED CONTAINMENT ALTERNATIVE 

The Enhanced Containment Alternative differs from the DARHT Baseline Alternative in that it assumes 
the addition of a means (i.e., containment) to prevent the release of most or all airborne emissions, metal 
fragments, and other debris resulting from firing-site operations. The containment could be either portable 
steel vessels or a permanent building. 

The DARHT draft EIS analyzed both a Vessel Containment Option and a Building Containment Option. 
These options pose hypothetical "bounding" situations; however from a programmatic standpoint either 
option would have serious design or operating limitations. Therefore, DOE has developed a third option, 
called the Phased Containment Option, to take advantage of the environmental mitigation effect of 
enhanced vessel containment while still allowing the DARHT Facility to be completed quickly to meet the 
need for enhanced radiographic capability as soon as possible. The Phased Containment Option has 
replaced the DARHT Baseline Alternative as DOE's preferred alternative. 

Under the Building Containment Option, the concrete containment structure would have to be very large in 
comparison to the firing site to contain the overpressure from an explosive test; DOE would forego the 
capability for experiments or tests using larger amounts of high explosives or some other specific types of 
large tests because of the structural limitations of the building. Also, this option would place limits on 
DOE's ability to conduct dynamic experiments with plutonium because of the difficulty in moving the 
large, double-walled steel containment vessels needed for plutonium experiments in and out of the 
containment building. 
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Under the Vessel Containment Option, the EIS analysis assumes that the DARHT Facility would operate 
from the first with a certain percentage of tests and experiments conducted inside modular single-walled 
steel containment vessels. However, the number of tests that could be conducted early in the operating 
life of the facility would be significantly reduced if this limitation were imposed. Although some 
conceptual work has been done, DOE has not yet designed the vessels. DOE would have to perfect a 
prototype vessel before fabricating all the vessels intended. Also, the Vessel Containment Option depends 
on construction of a vessel cleanout facility; the design for this building could not be finalized until after 
the prototype vessels were perfected to determine the specific details of cleanout equipment and 
techniques. DOE estimates that it would take approximately 10 years beyond the availability date for the 
DARHT Facility to complete these activities and be able to conduct a full schedule of contained tests. 
However, by phasing in the vessel prototyping program, within about 10 years DOE could achieve the 
same environmental protection results as could be obtained under the Vessel Containment Option without 
adversely affecting the program. For the first 10 years, environmental mitigation would be less than 
would occur under the DARHT Baseline Alternative but greater than would occur under the Vessel 
Containment Option; thus the Phased Containment Option is "bounded" by the other two situations. 

Under either the Vessel Containment Option or the Phased Containment Option (once fully implemented), 
DOE would conduct most hydrodynamic tests and dynamic experiments using containment vessels. On a 
case-by-case basis, DOE might opt to conduct certain types of tests as uncontained, such as those using a 
very large explosives charge (larger than the containment vessel rating for the active phase); those 
requiring complex diagnostics (such as certain optics or laser tests) that cannot be achieved using a 
containment vessel; those requiring measurement of material movement beyond the confines of the vessel; 
or those using a very small explosives charge or small amounts of hazardous materials where use of the 
vessel would not be practical, cost-effective, or environmentally significant. For the purpose of this EIS 
analysis, DOE estimates that up to about 25 percent of all tests might need to be uncontained under either 
the Vessel Containment Option or the fully implemented Phased Containment Option. Under the Building 
Containment Option, all hydrodynamic tests and dynamic experiments would be contained. Dynamic 
experiments involving plutonium would always be conducted in a double-walled steel containment vessel 
under any approach. 

Under the Vessel Containment Option or the fully implemented Phased Containment Option, DOE would 
expect to immediately use a sufficient number of vessels and their related infrastructure for containment of 
75 percent of the experiments with materials made from beryllium, depleted uranium, or Resource 
Conservation and Recovery Act characteristic metals. For the contained experiments, at least 99 percent 
by mass of these materials would be retained as a result of using a single-walled containment vessel. 
Although DOE expects that any such vessel system would be designed to be highly effective, for the 
purpose of this EIS, DOE has made a conservative assumption that the single-walled containment vessel 
system might fail and allow a release of some material to the outside environment up to 5 percent of the 
time. Such a failure would be expected to release gaseous by-products of the detonation and possibly 
small fragments. Experiments using plutonium would always be done within double-walled vessels that 
have been demonstrated to fully contain these types of tests and would not lead to environmental release. 

Use of either the portable steel containment vessels or the addition of a permanent containment building to 
the DARHT structure would require construction of a separate cleanout facility, in addition to the 
construction for the DARHT Baseline Alternative. Under either the Vessel Containment Option or the 
Phased Containment Option (preferred alternative), this would be a separate vessel cleanout facility for 
cleaning out the portable steel vessels and recycling materials as appropriate. Two alternative sites that 
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are being considered for this facility are shown in figure 3-6 (Larson 1995). An existing firebreak road 
would be improved and paved to provide access to either site. 

Under the Building Containment Option, a separate cleanout facility would be constructed near the 
containment building at the DARHT Facility to assist in periodic cleanout of the containment building and 
recycling materials as appropriate. Other than slight modifications to the DARHT Facility parking lot, no 
additional access road would be required for the cleanout facility. Compared to the DARHT Baseline 
Alternative, DOE would have to immediately acquire several additional portable single-walled containment 
vessel systems under the Vessel Containment Option. For the Phased Containment Option (preferred 
alternative), the first phase would include the fabrication of a prototype vessel system and local, portable 
recycling capability. The second phase would require construction of five additional vessels and a 
separate vessel cleanout facility. 

Under this alternative, DOE would obtain greatly improved high-resolution capability, as compared to the 
present capability at PHERMEX and FXR, but would forego some degree of image resolution due to 
scattering and loss of x-ray penetration caused by the containment vessel or structure. Under the preferred 
alternative, DOE may perform a limited number of selected experiments unconfined (no vessel) when the 
best possible resolution would be a critical need. 

3.7.1 Facility 

This section describes the facility that would be constructed at the DARHT site to implement the 
Enhanced Containment Alternative. Under this alternative, if single-wall steel vessels were used, a 
separate vessel cleanout facility, about 12,000 :rt2 (1,115 m2) would be built near the DARHT site to 
recycle the vessels and experimental material after each use. Double-wall vessels would be handled the 
same as under the No Action Alternative, and would not be treated at this facility. The vessel cleanout 
facility would include a vessel and debris cleanout area and handling equipment to minimize secondary 
waste generation and personnel exposure during cleanout operations. Any secondary waste would then be 
transferred to a LANL disposal area. Under this approach, several new containment vessels would be 
purchased or fabricated. If a permanent building for containment were added to the current DARHT 
plans, the separate vessel cleanout facility for shot debris would still be needed. 

A containment structure would add about 13,000 rt2 (1,200 m2) to the DARHT building, but all of this 
additional area would be within the original DARHT Facility area. Portions of the earthen berm around 
the northern side of the site would have to be removed to build the containment structure and provide 
access to the building, but the berm would no longer be needed for its original purpose, which was to 
provide radiation shielding. Under the Building Containment Option, a cleanout facility for shot debris 
would still be needed. 

3.7.1.1 Containment Vessels 

LANL has experience in using containment vessels for explosives tests up to 44 lb (20 kg) of high 
explosives and is presently developing a new design of reusable, transportable vessels for use with higher 
explosive loadings which would have a full suite of diagnostic capabilities. A prototype containment 
vessel for a 11 0-lb (50-kg) high explosive load is in the design stage (see figure 3-7). This single-walled 
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FIGURE 3-6.-Potential Locations for the Proposed Vessel Cleanout Facility. 

vessel would be modular in design to allow users to modify the vessel geometry to accommodate different 
experiments and shot configurations. The vessel would consist of a 14-ft (4.3 m) diameter cylindrical 
shell with four ports for extension modules and a removable hemispherical top shell. The extension 
modules would be 6ft (2 m) in diameter, 8 ft (2.5 m) long, and could be specifically configured to 
accommodate a particular experiment or diagnostic. Each extension module would have five ports: one on 
top for placing diagnostic equipment in the module and two ports on each side that can accommodate 
optical windows. The vessels would be fabricated from a state-of-the-art military steel so that field repairs 
and modifications would be possible. A support and alignment system would provide adjustments to align 
experiments for radiography or other diagnostics. This type of vessel would not be used for dynamic 
experiments with plutonium; these experiments would be conducted in double-walled vessels of a different 
design (see section 3.3.2). 

DOE has considered proposing a Contained Explosives Test Complex, which would expand DOE's current 
capabilities for contained experiments. The Test Complex would provide for 15-ft (5-m) diameter vessels 
for firing capability up to 440 lb (200 kg) in addition to the 110-lb (50-kg) vessels described above and 
the support complex for containment vessels. 
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3.7.1.2 Containment Building 

CHAPTER 3 

A containment building would be attached to the planned DARHT structure at its north end; it would 
enclose the firing point and extend to the northwest aligned with the axis of the southeast accelerator hall. 
This addition would extend to approximately the center line of the existing earthen berm. A concept for 
such a building, designed to contain a 185-lb (85-kg) test explosion at the DARHT firing point is shown 
in figure 3-8 (LANL 1995). A 625-lb (285-kg) test explosion could be accommodated in this building at 
the firing point shown about 40 ft (12 m) northwest of the dual-axis firing point, but only one accelerator 
could be used for imaging a test there. Preconceptual design is used to assist general layout and analyses 
of tradeoffs between chamber volume and resulting maximums for internal temperatures and pressures. 

The walls, floor, and roof of the chamber that would contain a test explosion would be reinforced concrete 
5 to 6ft (1.5 to 1.8 m) thick. The roof would also have 6ft (2 m) of gravel above the concrete to 
prestress the roof against explosive pressure. Replaceable fragment shielding would protect the inside 
surfaces of the chamber. In the design shown, the containment area within the building would be about 
10,400 :rt2 (970 m2), and its volume would be about 260,000 ff (7,360 m3) as fixed by the maximum 
charge of 625 lb (285 kg). If a maximum of only 185 lb (85 kg) of high explosives is to be fired, the 
building could be sized down by shortening its length in the northwest direction. The need to cool and 
vent the resultant hot atmosphere, up to 650°F (343°C), would require a large robust mechanical cleanup 
system. A support area within the containment building would also be necessary to provide 
decontamination for personnel and other services during cleanup and shot preparation. Construction of the 
containment building would add, at a minimum, about one year to the DARHT construction schedule 
(LANL 1995). 
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FIGURE 3-8.-Conceptual Design of the Containment Building. 
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3.7.1.3 Vessel Cleanout Facility 

A conceptual sketch of the proposed vessel cleanout facility is shown in figure 3-9. The facility would be 
constructed at TA-15 if portable single-wall steel vessels were used for containment, or a similar facility 
would be constructed near the containment building if such a building were used. The approximate size of 
the building would be 12,000 ttl (1,115 m2). The main components of this facility would be two large 
bays, a debris processing room, and an analytical laboratory. Under the preferred alternative, the vessel 
cleanout facility would be constructed under Phase 1 and put on-line during Phase 2 of the implementation 
of this option. 

3.7.2 Operations 

Under the Enhanced Containment Alternative, operations at the DARHT Facility would be the same as for 
the DARHT Baseline Alternative for the accelerators and their ancillary equipment. However, differences 
in operations would arise for setting up a test assembly and for post-shot operations to clean up the test 
shot products. Three operational options would be possible depending on whether the approach to 
containment would be to use portable steel vessels, a containment building, or a phased development and 
implementation of portable steel vessels. With steel vessels or a containment building, there would be an 
exclusion area as for uncontained shots, but it would be reduced appropriately. 

3.7.2.1 Vessel Containment Option 

To set up a shot, a new or refurbished single-wall steel vessel would be delivered to the firing area by a 
heavy-duty tractor-trailer unit. The facility set-up crew would transfer the vessel to the firing point using 
a crane. The crew would also attach tested extension modules (figure 3-7) to the vessel if needed to 
accommodate the test assembly for a particular test. The main vessel and its attached extension modules 
would then constitute the containment vessel. Removing the hemispherical top to the vessel would 
provide access so the test assembly could be placed or assembled in the vessel. The containment vessel 
would have an electrical pass-through and optical ports for the test assembly and diagnostics. 

Following a shot, the containment vessel would pass through several steps to render it safe, remove 
internal debris, and prepare it for subsequent reuse. First, the vessel's post-shot atmosphere would be 
vented and pumped out through high-efficiency particulate (HEP A) filters. A crane would be used to 
place the vessel on a trailer, and the vessel would be transported away from the DARHT Facility to 
adjacent vessel cleanout and test refurbishment facilities. The vessel would remain on the trailer during 
the cleanout and preparation process by using a mechanism to rotate the vessel-trailer assembly 90 degrees 
to facilitate cleanout. 

Operations at the vessel cleanout facility would include single-wall vessel cleanout, debris recovery/ 
decontamination, vessel decontamination, recovery of process fluids for reuse, and solidification of 
nonrecoverable materials from the process for disposal. Debris would be emptied from the vessel and 
separated by size. Large pieces of debris would be decontaminated in a cleaning tray using a polymeric 
extractant solution that binds and solubilizes radioactive and toxic metals. The cleaned debris would be 
stored for recycling. Fine debris not suitable for recovery would be transferred into a reaction tank where 
it would be agitated with the polymer extractant, and the resulting slurry would subsequently be filtered to 
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FIGURE 3-9.-Conceptual Design of the Vessel Cleanout Facility. 
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collect the solids. Following cleanout, the emptied vessel would be moved to secondary containment in 
the wet bay, sprayed for further decontamination using polymeric extractant, and finally rinsed. Metal
loaded polymer from the extraction and wash processes would be collected in a tank for extraction of the 
metal and regeneration of the polymer. 

Cleaned vessels would be moved on their trailers to an existing building (R-285) for refurbishing. The 
refurbishing operations might include detection and repair of damaged areas, painting the interior, 
installation of shot supporting fixtures and diagnostics, and pressure tests. 

3.7.2.2 Building Containment Option 

The blast chamber in the containment building would be approximately 48 ft (15 m) wide by 160ft 
(49 m) long (see figure 3-8); walls would be no closer than 17ft (5.1 m) to the dual-axis firing point; and 
the chamber would have a 25-ft (8-m) floor-to-ceiling interval. However, access to the chamber, 
proximity of the inner surfaces, and the need for portable lighting affect the efficiency of experiment setup 
compared to uncontained testing. 

Before a shot, the firing crew would verify that no personnel were in any portion of the containment 
building and that the mechanical systems affecting containment were functional. Following the detonation 
of a maximum charge, gases and aerosols would fill the blast chamber; the pressure and temperature 
would not exceed 20 psi (14,060 kg/m2) and 650° F (343° C), respectively. This pressure would bleed off 
through blast valves into the treatment area where the gases would be mixed with sufficient ambient air to 
allow filtration through HEP A filters. The process of venting and purging gases would take about two 
hours. Following purging, an automated wash system using three ceiling-mounted, retractable water 
cannons would spray the walls and ceiling with water or other solutions. Wash-down water or solutions 
would be collected in floor drains connected to a collection tank, filtered, and stored for reprocessing. 
Following the wash down, a decontamination team wearing protective clothing would enter and clean the 
chamber to make it safe for minimally protected personnel to enter. Venting, purging, cleanup, and testing 
of the chamber are estimated to take approximately two days using four workers. In addition, replacement 
of damaged fragment shielding would be an ongoing activity. 

The processes for recovering debris from the containment building would be similar to those described for 
the portable steel vessels. The vessel cleanout facility would be sited near the containment building. 
Debris resulting from detonations within the blast chamber would be segregated and reclaimed. Polymer 
extractant solutions would be used for decontaminating chamber surfaces. 

3.7.2.3 Phased Containment Option (Preferred Alternative) 

Under the preferred alternative, containment for tests and experiments at DARHT would be provided 
according to an incremental, phased plan. This approach has the advantage of allowing the lessons learned 
in each phase to be incorporated in the next phase and provides for a lower overall cost (capital plus 
operating costs) as well as a lower initial expenditure for design and capital cost. 

The Phased Containment Option has been added to the containment options presented in the draft EIS to 
meet two objectives: 1) to improve the long-term average containment of materials used in the tests and 
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experiments, and 2) to allow the DARHT Facility to meet programmatic goals as soon as possible while 
developing improved containment technology. To mitigate potential adverse environmental impacts, this 
option establishes materials release goals that would be met by using the containment vessels and 
augmented cleanup of debris from shots that necessarily must be uncontained. The environmental impacts 
would also decrease over time because vessels with larger capacity would be developed that would allow 
larger tests to be conducted with containment instead of as uncontained tests. Under this option, less 
material would be released to the environment compared to the DARHT Baseline Alternative. 

Containment will be phased into DOE's long-term hydrodynamic testing program according to the 
following plan. 

• Phase 1- Demonstration: A prototype vessel system and portable cleanout unit would be used 
to contain 5 percent of the material over a 5-year period. During this period, a permanent vessel 
cleanout facility would be constructed and an additional vessel system specified and fabricated, 
incorporating experience gained during this phase. 

• Phase 2 - Containment: A five-vessel containment system and a permanent vessel cleanout 
building would contain 40 percent of the material over the second 5-year period. 

• Phase 3 - Enhanced Containment: Based on experience, vessels would be improved for use 
with 75 percent or more of the material over the next 20-year period. 

• Phase 4- 440-lb (200-kg) Containment Option: If justified by the development effort and 
operating experience, a 440-lb (200-kg) vessel may be developed to contain a greater percentage of 
material. 

Figure 3-10 shows a step function plot that represents the phased implementation of the preferred 
alternative. The resulting average containment would reach the environmental release reduction goals 
proposed in the Enhanced Containment Alternative over a period of 10 years with a smaller impact on 
operations and lower initial capital expenditures. 

Phase I would be a demonstration phase of this option because this type of vessel has not previously been 
used at DOE and, thus, the operation of the system is not well established. If technological problems were 
to be encountered using this vessel, then the percentage reduction of materials released to the environment, 
as described by the different phases of this option, would be obtained by the following methods: altering 
the number of experiments or tests, using nonhazardous materials where possible, or picking up materials 
near the firing point beyond those which are normally retrieved. 

The DARHT Baseline Alternative (section 3.5) serves as the baseline for the phased containment 
discussion. The DARHT Baseline Alternative analysis shows that open-air hydrodynamic testing would 
result in releases that were less than one percent of the total regulatory limits for most release pathways 
and only a few percent of the limit for the remainder. The use of containment is not driven by a 
regulatory concern. Rather, the benefit of reducing the amounts of materials released is directly related to 
environmental stewardship and a desire to mitigate or eliminate required cleanup activities at the end of 
the facility lifetime. Therefore, the optimum environmental benefit is derived from concentrating 
resources on tracking and control of a few important constituent materials: depleted uranium, lithium 
hydride, beryllium, lead, and tritium. 
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FIGURE 3-10.-Schematic Representation of the Implementation Plan for the Phased Containment Option. 

In addition to containment, three other methods for limiting the annual releases of the experimental 
materials of concern would be used: material replacement, improved post-shot recovery techniques, and a 
programmatic strategy for experiment planning and scheduling. Soil remediation technology and surrogate 
material replacement techniques would be developed and the advantages of these techniques would be 
compared with containment methods. The most effective combination of these methods would then be 
installed at the firing site so that the reduced release goals for phased containment would be realized. 
Finally a programmatic planning strategy for experiments would provide assurance that the total releases 
over any 5-year period would not be above the goals set for the Phased Containment Option. The 
combined reduction from all these methods would be used to meet the relatively stringent requirements 
placed on the operation by the Phased Containment Option (preferred alternative). A brief outline of the 
steps in the preferred alternative is given in the following subsections. 

3.7.2.3.1 Phase 1- Demonstration (5 Years) 

Concurrently with the commissioning of the DARHT Facility, a prototype containment vessel system 
would be fabricated and used to contain up to 5 percent of the experimental material at DARHT. A 
portable cleanout unit would also be developed, manufactured, and stored in the vicinity of the DARHT 
Facility. Cleanout would consist of the use of the same techniques for material separation and scavenging 
with polymer extractant as described in section 3.7.2.1. However, the processing would be performed 
using open-air manipulation of the vessel segments, coupled with the use of portable tanks and trucks for 
holding and transporting both the polymer solutions and the recycled material. Any resulting solid and 
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liquid waste streams would be transferred to the appropriate LANL group. Post-shot recovery 
methodologies would also be enhanced and implemented as appropriate during this phase of operation. 
Construction would begin on a permanent vessel cleanout facility. 

3.7.2.3.2 Phase 2- Containment (5 Years) 

Based on the experience gained during Phase 1, a permanent vessel cleanout facility would be put into 
operation. Five vessels and additional vessel segments would be fabricated as justified by operational 
experience. Up to 40 percent of the experimental material would be contained during this phase. 
Containment goals would be met or exceeded through the use of a combination of techniques: 
containment, material replacement, post-shot recovery, and program management. 

3.7.2.3.3 Phase 3- Enhanced Containment (Remainder of Facility Lifetime) 

Experience gained during Phase 1 and Phase 2 would allow the final containment techniques to be 
developed that could result in containment of up to 75 percent of the experimental material. The DOE 
would meet the release reduction goals of this phase through the use of the combination of techniques 
discussed above. The desirability of using containment versus soil remediation would be reevaluated 
carefully at the time of the implementation of this phase. The decision to develop a vessel capable of 
containing a 440-lb (200-kg) charge would also be made at the time of the implementation of this phase. 

3.8 PLUTONIUM EXCLUSION ALTERNATIVE 

Under the Plutonium Exclusion Alternative (referred to in the Notice of Intent as the "Institutional Control 
Alternative"), DOE would complete and operate DARHT as described in the DARHT Baseline Alternative 
but would limit use of the facility to exclude any applications involving experiments with plutonium. 
There are two programmatic impacts associated with the Plutonium Exclusion Alternative: 1) DOE would 
not obtain the higher resolution information for dynamic experiments with plutonium; and 2) DOE would 
continue to maintain and operate PHERMEX in addition to DARHT. This alternative is analyzed to 
provide a basis of comparison between the environmental impacts expected to occur if the DARHT 
Facility were used to conduct contained dynamic experiments with plutonium (the DARHT Baseline 
Alternative) or not used for contained dynamic experiments with plutonium. DOE would conduct 
dynamic experiments with plutonium at PHERMEX or other facilities. This alternative would not be 
expected to affect future operations at the RSL at LANL, the FXR at LLNL, or other smaller explosive 
test facilities. 

3.8.1 Facility 

The facilities required under the Plutonium Exclusion Alternative are identical to those described for the 
DARHT Baseline Alternative at the DARHT site. 
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3.8.2 Operations 

Operations at the DARHT Facility under the Plutonium Exclusion Alternative would be the same as those 
described for the DARHT Baseline Alternative except that DOE would not incorporate plutonium into any 
of the experiments at DARHT. The DARHT Baseline Alternative specifies containment for experiments 
that incorporate plutonium. Under the Plutonium Exclusion Alternative, containment vessels would be 
used for selected experiments involving hazardous materials. There would be no differences in facility 
operations for uncontained tests and no differences in the explosion products that might be deposited on 
the firing site or the surrounding area. 

3.9 SINGLE AXIS ALTERNATIVE 

Under the Single Axis Alternative, DOE would complete construction of the DARHT Facility with one 
accelerator hall and would operate only a single axis of DARHT with one accelerator. The second hall 
(second axis) would not be completed as an accelerator hall for DARHT but could be put to other uses 
such as office space. Under this alternative, DOE would obtain greatly improved high-resolution 
capability, as compared to the present capability at PHERMEX and FXR, but would forego the capability 
to obtain three-dimensional, rapid-time-sequenced data. 

Under the Single Axis Alternative, operation of PHERMEX would be phased out. This alternative is not 
expected to affect future operations of the RSL at LANL, the FXR at LLNL, or other smaller explosive 
test facilities at LANL and LLNL. 

3.9.1 Facility 

The facility for the Single Axis Alternative would be identical to that for the DARHT Baseline Alternative 
at the DARHT site except that DOE would not install an accelerator and its ancillary equipment in the 
southwest accelerator hall. Figure 3-3 shows the layout of the DARHT Facility. The southeast accelerator 
hall would be completed as planned to provide the single-axis, x-ray radiographic capability. The DARHT 
firing site, associated support and diagnostic facilities, and the RSL would all be considered part of the 
single-axis facility. 

Construction at the DARHT site would be nearly the same for the Single Axis Alternative as for the 
DARHT Baseline Alternative. The entire firing-site complex would be completed under this alternative, 
but only the basic structure of the southwest accelerator hall would be finished as planned. The interior 
finish would depend on how that space might best be used, and that determination would be made at a 
later date. Possible uses for the southwest wing include storage, office space, or laboratory space for 
research efforts. 

3.9.2 Operations 

Operations under the Single Axis Alternative would be similar to those under the DARHT Baseline 
Alternative, but they would be somewhat simplified by the need to coordinate only one x-ray machine 
with the test assembly detonation. Operation of the single x-ray machine would be the same as its 
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operation as part of a dual x-ray system. Under the Single Axis Alternative, some tasks might be reduced 
in number or scope, but all of the activities described as part of the DARHT Baseline Alternative would 
remain. The high-explosive testing program would be modified to single-axis capabilities and would be 
similar to that for the No Action Alternative. 

More emphasis would be placed on studying the late stages of hydrodynamic phenomena under the Single 
Axis Alternative, resulting in less use of blast-protected, electronic-position-indicating diagnostics 
compared to the No Action Alternative. However, more total shots would be required to synthesize three
dimensional and time-sequence data and to address reproducibility among shots. Therefore, the cost and 
yearly progress of the testing program would be similar to the No Action Alternative. 

For this alternative, use of heavy equipment inside the accelerator hall, such as overhead cranes, would be 
about half of that needed for the DARHT Baseline Alternative. On the other hand, use of heavy 
equipment on the firing point would be the same as for the DARHT Baseline Alternative. 

3.10 ALTERNATIVES CONSIDERED BUT NOT ANALYZED IN DETAIL 

A NEP A review specifies the purpose and need for an agency to take action, describes the action that the 
agency proposes to meet that purpose and need, and identifies reasonable alternatives to meet part or all of 
the purpose and need. A potential alternative may be dismissed from a NEP A review as unreasonable if it 
would not meet part or all of the agency's purpose and need to take action, or for such reasons as taking 
too long to implement, being prohibitively expensive, or being too speculative in nature. An agency does 
not need to analyze an alternative that would not be responsive to the specified purpose and need. 

The DOE considered, but did not analyze in detail, several alternatives in addition to those discussed 
above. None of the following would meet DOE's need for enhanced radiographic hydrodynamic test 
capability. These include: 

• Alternative sites 

• Alternative location at LANL 

• Alternative facilities 

• Consolidation 

• Use ofFXR 

• Alternative types of tests 

• Relinquishing reliability of the nuclear stockpile 

• Weapons design 

• No hydrodynamic testing 

• Other programmatic alternatives 

• Other mission alternatives 
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3.10.1 Alternative Sites 

As an alternative to constructing and operating the DARHT Facility at LANL, construct and 
operate the facility at an alternative site. 

DOE considered, but dismissed as unreasonable, the alternative of locating, constructing, and operating the 
DARHT Facility at a site other than LANL. DOE's need for hydrodynamic test facilities for weapons 
work is limited to those needed to support testing programs for LANL and LLNL. DOE has no need to 
construct hydrodynamic test facilities at non-DOE sites. 

As discussed in section 3.3.3, LANL already has infrastructure in place to support its dynamic experiments 
and hydrodynamic testing program. This infrastructure supports operations at the PHERMEX Facility and 
other smaller LANL firing sites. The same infrastructure would be needed to support hydrodynamic 
testing and dynamic experiments at the DARHT Facility. Although other DOE sites have some of this 
infrastructure in place, no other DOE site currently has all the infrastructure in place to support all aspects 
of hydrodynamic tests and dynamic experiments being done at PHERMEX or proposed to be done at 
DARHT. DOE considers that this would represent an unreasonably expensive option to replicate some or 
all the infrastructure at another DOE site to support a facility with the same capability as the proposed 
DARHT Facility. It would not be cost-effective for DOE to replicate support facilities solely to support 
hydrodynamic testing or dynamic experiments. 

In the future, DOE may choose to change facilities or operations at LANL or other DOE sites for other 
reasons. However, any such changes would be the result of separate DOE proposals in response to a 
different Departmental need and would be subject to appropriate reviews, including a NEP A review. 

DOE considered two alternative means of conducting LANL's hydrodynamic testing at a site other than 
LANL: 

• Single Site: Locate and construct the proposed radiographic hydrodynamic test facility at another 
site, make use of existing infrastructure at that site, and construct the remaining infrastructure at 
that site 

• Multi-Site: Locate and construct the proposed radiographic hydrodynamic test facility at another 
site and make use of existing infrastructure at that site, supplemented by existing infrastructure at 
LANL or other sites 

Neither alternative was considered to be reasonable for reasons described in the following sections. 

3.10.1.1 Single Site 

Replicating all the infrastructure needed to support a hydrodynamic test program or dynamic experiments 
at a single site other than LANL would be unreasonably expensive. Although theoretically all of the 
support facilities could be constructed and operated at another site, depending on the infrastructure already 
in place at the site, this could increase the cost of the DARHT Facility several times. 

Depending on the location of the alternative site, DOE could incur extensive travel costs because LANL 
personnel would have to oversee the LANL testing program at another site, which would involve travel of 
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several people at least once a week. If the other site had a hydrodynamic test or dynamic experiment 
program of its own (as does LLNL), the number of shots that could be scheduled to support both 
programs could be limited; this could be detrimental to both. In the event that the radiographic 
hydrodynamic test or dynamic experiment capability were to be located elsewhere, DOE would have to 
continue to operate and maintain PHERMEX to support smaller tests or dynamic experiments at LANL 
that would not be cost-effective to transport to the other site. DOE would therefore have to invest 
substantial capital to repair the facility to keep it viable over the long term, in addition to constructing and 
maintaining the enhanced radiographic test facility. This would not meet the need to replace PHERMEX. 

Besides LANL, LLNL, the Nevada Test Site (NTS), and Pantex have some hydrodynamic testing 
infrastructure in place. However, they are considered to be unreasonable alternatives to LANL for siting a 
testing facility to support the proposed action because they would require expensive additional specialized 
infrastructure to support the hydrodynamic tests and dynamic experiments under the Proposed Action. In 
addition, as discussed above, DOE would need to continue to operate and maintain PHERMEX, which 
does not meet the need to replace the existing PHERMEX radiographic capability. 

• LLNL: LLNL is the only DOE site, besides LANL, which has the capability currently in place to 
support hydrodynamic tests. However, LLNL is considered unreasonable to support a LANL 
hydrodynamic testing facility for two reasons. First, the type, size, and number of shots that 
LANL would require in addition to the number of shots that LLNL already conducts could unduly 
burden the support infrastructure that currently exists at LLNL, unless personnel and equipment 
were replicated. This would be considerably more costly than the proposed DARHT Facility. 
Second, without a major additional investment, LLNL could not provide the material 
recovery/recycle capability and waste treatment, storage, and disposal to support LANL's program 
in addition to its own. In addition, DOE does not conduct dynamic experiments with plutonium at 
LLNL. It would be unreasonably expensive to replicate the required infrastructure needs at LLNL 
for the sole purpose of supporting a facility as small as the proposed DARHT Facility. 

• NTS: NTS has supported a testing program with experiments similar to hydrodynamic tests. 
However, NTS is considered unreasonable to support a radiographic hydrodynamic testing facility 
in the near term because NTS does not now have the required material recovery/recycle capability. 
It would be unreasonably expensive to replicate the required infrastructure needs at NTS for the 
sole purpose of supporting a facility as small as the proposed DARHT Facility. 

• Pantex: Pantex has supported high explosives testing. However, Pantex is considered 
unreasonable to support a radiographic hydrodynamic testing facility in the near term because 
Pantex does not currently have any of the required infrastructure other than instrumented firing 
sites. In addition, currently the site could not support dynamic experiments with plutonium. It 
would be unreasonably expensive to replicate the required infrastructure needs at Pantex for the 
sole purpose of supporting a facility as small as the proposed DARHT Facility. 

3.10.1.2 Multi-Site 

Making use of multiple sites presents logistical problems that would be unreasonably inefficient and 
expensive to overcome. DOE believes that the quality of the hydrodynamic testing program would be 
degraded by splitting among multiple sites the testing functions for the improved capability needed. 
Collocated personnel achieve a certain synergism and efficiency in their interactions; this would be lost if 
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personnel involved in different stages of a test event were located at different sites. Depending on the 
split, the ability to fix in-process mistakes or to iterate a design feature could be slowed to the point that 
test schedules could not reliably be met. Splitting the mission responsibility among sites would dilute the 
focus achieved by consolidating at a single institution, and would also blur lines of funding and 
responsibility. DOE would incur significant costs for transporting equipment, materials, and personnel 
among multiple sites and LANL. As described for a single site, travel costs would increase, the number 
of shots could be limited, and LANL would have to continue to operate and maintain PHERMEX, which 
does not meet the need to replace the existing PHERMEX radiographic capability. 

DOE has considered whether each of the different steps of the hydrodynamic testing process could take 
place at a location other than LANL. Although some aspects could take place at various DOE sites, 
transportation, firing-site support, and materials management (materials reprocessing and recycling, and 
waste treatment and disposal) are limiting factors. Sites with some infrastructure in place include LLNL, 
at Livermore, California; NTS, near Las Vegas, Nevada; and the Pantex Plant, near Amarillo, Texas. 

• Transportation of test assemblies: Shipping assembled hydrodynamic test assemblies is difficult. 
An assembled pin shot cannot be transported for more than a short distance because the diagnostic 
sensors must be very precisely located and are very susceptible to dislocation when moved. If 
transported, they must be moved only under controlled conditions (secure transport, very stable 
shipping container, very slow speeds). If public roads were used, either the road would have to be 
closed to the public (as is now the case at LANL), or safe, secure, transport vehicles would have to 
be used. 

• Firing site: High explosive testing areas require a large buffer zone for safety reasons and 
perimeter-limited access for security and safety reasons. Several DOE sites are large enough to 
provide adequate secure buffer zones for a hydrodynamic test or dynamic experiment firing site. 
However, to operate a radiographic hydrodynamic test or dynamic experiment facility would 
require that several collocated support functions be available at the firing site. This would be a 
limiting factor for an alternative site because it would be difficult and expensive to replicate all the 
support facilities that would have to be located in the vicinity of the firing site. The site would 
have to have appropriate permits and licenses to allow for high explosives work. Other than 
LANL, LLNL is the only DOE site with in-place, firing-site support capability sufficient to support 
radiographic hydrodynamic tests or dynamic experiments. LLNL facilities are sized and scheduled 
to handle their own testing program, and the additional shots sufficient to support LANL's testing 
program could unreasonably burden the existing LLNL facilities. The NTS has firing sites and is 
currently qualifying a firing site to conduct radiographic hydrodynamic tests, which would use 
large charges of high explosives. Pantex has instrumented firing sites used to test high explosives, 
but these firing sites are not currently configured to support the required radiographic 
hydrodynamic testing and dynamic experiments, and to do so, besides being very expensive, would 
conflict with the current use of these sites. 

• Materials Management: Materials management includes materials reprocessing and recycling, 
waste treatment, and disposal. Waste processing and disposal are limiting factors. Cleanup and 
recycling operations for hydrodynamic tests and dynamic experiments require specialized handling 
techniques. An alternative site would have to have the means to treat and dispose of debris and 
other waste hardware after a test is complete, and to collect, process, and recycle reusable 
materials. This would include the ability to clean out and, if necessary, dispose of large 
containment vessels. LANL is the only site with the requisite facilities in place. Although LLNL 
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has waste processing, disposal, and recycling facilities in place that are sufficient to handle their 
own hydrodynamic testing program, it does not have facilities in place to handle containment 
vessels or sufficient capability to handle LANL's waste stream in addition to its own. NTS has a 
waste disposal capacity that is used by other DOE sites, but does not have in place the specialized 
facilities required to support the Proposed Action. 

3.10.2 Alternative Location at LANL 

As an alternative to constructing DARHT at the proposed sites, construct DARHT at an 
alternative site at LANL. 

In the 1980s, DOE considered different locations at LANL for the DARHT Facility, and determined that 
the proposed site was preferable. The proposed site is within the explosives testing area and makes use of 
existing infrastructure such as access roads and utilities. Replicating the proposed facility at another 
location at LANL would result in duplicating infrastructure and related construction that has already 
occurred, with no programmatic gain or increase in onsite safety. 

3.10.3 Alternative Types of Facilities 

As an alternative to constructing a hydrodynamic testing facility, use an alternative type 
of facility to conduct diagnostic experiments. 

The DARHT Facility responds to DOE's need for enhanced capability for hydrodynamic testing and 
dynamic experiments. No other type of facility provides hydrodynamic testing capability other than a 
hydrodynamic testing facility. An alternative type of hydrodynamic testing facility that could produce the 
needed capability in the near-term would be essentially a replication of the DARHT Facility. DOE and 
LANL have spent more than 10 years optimizing the design of DARHT; DOE does not consider it 
reasonable to spend additional time and expense to develop additional design studies for alternative 
facilities that would not meet the specified need nor add programmatic value. 

DOE proposes to install a linear induction accelerator as the basis for the radiography equipment at the 
DARHT Facility. Other types of accelerators are available, such as radio-frequency, pulsed-power, or 
inductive-voltage-adder accelerators, and theoretically they could be used to power a radiography machine. 
However, these have not yet been demonstrated to provide the necessary radiographic performance to meet 
DOE's stated proposal and need. DOE may choose to incorporate modified or improved technology over 
the life of the project as it becomes available, particularly to provide cost, performance, and schedule 
benefits. The equipment proposed to be installed in DARHT, if the facility is completed and operated, 
was designed to improve on the technology and equipment used at FXR (which is also a linear induction 
accelerator). The technology proposed for the DARHT Facility has been reviewed by two independent 
technical panels, DARHT Feasibility Assessment Independent Consultants (DF AI C) and Independent 
Consultants Reviewing Integrated Test Stands (ITS); both have concurred with the technology proposed 
(DFAIC 1992; DOE 1993a). DOE does not consider it reasonable to revisit the technical evaluation of the 
currently available technology for the enhanced capability proposed, or to await possible development of 
future technologies that are now considered either speculative or inferior to the proposed technology for 
the intended use. 
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DOE has conceptualized a multi-axis, multi-time Advanced Hydrotest Facility (AHF) for the next 
generation of advanced hydrotesting capability. If proposed, this facility could provide up to eight 
radiographic views of the primary's implosion. In the longer term, this facility may help assure weapons 
reliability and safety without nuclear testing. The AHF would be based on new and emerging technology. 
This conceptualized facility has not yet reached the stage of a firm Departmental proposal. Both facility 
requirements and candidate or potential technologies require development and validation. The DARHT 
Facility would provide information useful for the design of the AHF, and experience gained from its 
operation would be important in optimizing the operations of this advanced facility (JASON 1994). AHF 
is not considered to be a reasonable alternative to the DARHT Facility for the following reasons: it is still 
only a concept, the technology to support AHF is not yet developed or proven, and the conceptual design 
and development of the technology for AHF would take several years to complete, as would the process of 
siting studies, construction de~ign, and appropriate NEPA review. The conceptual AHF is one of the 
facilities under consideration in the Stockpile Stewardship and Management Programmatic Environmental 
Impact Statement (PElS). 

3.10.4 Consolidation 

As an alternative to operating more than one hydrodynamic test facility, consolidate 
hydrodynamic testing capability at one site. 

The DOE has historically maintained hydrodynamic testing capability at both LANL and LLNL; it would 
not be advantageous to fulfilling the mission of the DOE to maintain hydrodynamic testing facilities at 
only one site. DOE has proposed DARHT to be a shared user facility but has not proposed shutting down 
hydrodynamic testing capability at either LLNL or LANL. Consolidating LANL's testing program with 
LLNL's at LLNL is discussed section 3.10.1.3., and is dismissed as unreasonable. DOE has not identified 
any need to consolidate LLNL's testing program with LANL's at LANL. Consolidation at one site is 
therefore not considered as a reasonable alternative to the DARHT Baseline Alternative. 

3.10.5 FXR 

As an alternative to operating DARHT, modify and upgrade the FXRfacility at LLNL to 
provide the capabilities proposed for DARHT. 

DOE is in the process of upgrading the FXR Facility under a separate proposal. Under this type of 
alternative, in addition to the already proposed upgrades, FXR would be remodeled and enlarged to 
construct a second accelerator hall to accept the new technology developed for DARHT, and PHERMEX 
would continue to operate at LANL. This is considered unreasonable as an alternative for the Proposed 
Action because DOE does not conduct dynamic experiments with plutonium at LLNL and it would require 
several hundred million dollars to duplicate the required plutonium handling capability. In the future, 
should DOE propose to provide three-dimensional capability at LLNL, a separate NEPA review would be 
prepared at that time if required. 
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3.10.6 Alternative Types of Tests 

As an alternative to operating DARHT, use an alternative type of test to conduct 
diagnostic experiments. 

Although hydrodynamic testing is used in conjunction with other types of testing capability, such as 
computer modeling or nuclear testing, no other type of experimental facility will produce the diagnostic 
results of a hydrodynamic testing facility. The President, Congress, and the Secretaries of Energy and 
Defense have determined that the Nation needs to maintain and improve its hydrodynamic test capabilities 
that reside with DOE. The purpose of the Proposed Action is to provide improved hydrodynamic test 
capability. Other types of tests would not meet the Agency and National need for the type of information 
that can only be obtained from hydrodynamic tests. DOE will continue to use other diagnostic tools, such 
as computer modeling, in conjunction with hydrodynamic testing, as has been done for more than 
30 years. 

3.10.7 Relinquishing Reliability of the Nuclear Stockpile 

As an alternative to operating DARHT, relinquishing the goal of maintaining the 
reliability of nuclear weapons would mean that hydrodynamic testing (hence the DARHT 
Facility) would not be needed. 

The alternative of not maintaining the integrity of the nuclear weapons stockpile does not meet the 
direction from the President and Congress to maintain a safe, secure, and reliable nuclear deterrent as a 
cornerstone of National defense. Thus, this alternative is not considered to be reasonable. 

3.10.8 Weapons Design 

As an alternative to operating DARHT to ensure weapons safety and reliability, operate 
DARHT to design prototype weapons, and study impacts on the Nation's nonproliferation 
objectives and the impact of fabricating prototype weapons. 

As discussed in section 3.5, in the 1980s, DOE proposed to operate DARHT to provide enhanced 
hydrodynamic testing capability in support of the Nation's nuclear weapons design program, as well as in 
support of ensuring safety and reliability of stockpiled nuclear weapons. As stated in section 2.3.4, in the 
event that this Nation decides as a matter of policy that new nuclear weapons should again be developed, 
we would use all appropriate means at our disposal to accomplish this. Hydrodynamic testing, along with 
many other tools, could be used to assist in weapons development. However, in 1991, the President stated 
that the United States would not design new nuclear weapons in the foreseeable future; any decision to 
reverse this policy would come from the President and Congress. Accordingly, DOE does not at this time 
need to propose, design, or construct new facilities to assist with new weapons design. In any event, the 
environmental impacts of hydrodynamic tests at the DARHT Facility, the existing hydrodynamic testing 
facilities, or other alternatives analyzed in this EIS would vary by the number of test shots, size of 
explosive charge, materials used, and the design of the facility, not the intended application of test results. 
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3.10.9 No Hydrodynamic Testing Alternative 

As an alternative to operating DARHT, do not construct or operate any hydrodynamic 
testing facility, and do not conduct hydrodynamic tests. 

As discussed in chapter 2, the President and Congress have directed DOE to ensure the safety, 
performance, and reliability of the weapons stockpile, and to maintain and enhance its hydrodynamic 
testing capability in order to perform this task. A proposal not to conduct hydrodynamic testing would not 
meet this purpose. 

3.10.10 Other Programmatic Alternatives 

As an alternative to operating DARHT, use alternative means to conduct the Nation's 
stockpile stewardship program. 

As discussed in chapter 2, the PElS will analyze alternative means to conduct the Nation's stockpile 
stewardship program. The relationship of the DARHT EIS to that PElS is discussed in that chapter. The 
President and Congress have determined that, as one aspect of conducting stockpile stewardship, the 
Nation needs to maintain and improve its hydrodynamic test capabilities that reside with DOE. The 
DARHT Facility responds to that purpose and need. 

3.10.11 Other Mission Alternatives 

As an alternative to operating DARHT as part of the DOE weapons program, consider 
an alternative nonweapons mission for DOE or LANL. 

The nuclear weapons mission of DOE is established by law. Alternative missions for LANL do not 
respond to the purpose and need specified in this EIS. Accordingly, nonweapons missions are not 
considered to be reasonable alternatives to the DARHT Baseline Alternative. 

DOE anticipates that the LANL Sitewide EIS discussed in chapter 2 will examine the cumulative impacts 
of facility operations in support of the mission assignments at LANL and that the PElS discussed in 
chapter 2 will examine the impacts of alternative ways to perform the Stockpile Stewardship and 
Management Program. If, in the future, DOE would eliminate weapons research at LANL, including 
hydrodynamic testing, the Department would examine the need for additional NEPA review. This review 
would be used to determine the disposition of existing weapons research facilities at LANL, including any 
hydrodynamic test facilities existing at that time. DOE currently has no plans to withdraw weapons 
research work from LANL. 

3.11 COMPARISON OF ALTERNATIVES 

The following tables comparatively summarize the alternatives analyzed in this EIS in terms of their 
expected environmental impacts and other possible decision factors. Table 3-3 compares the 
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environmental impacts of the alternatives 
as discussed in detail in chapter 5; for 
the most part, environmental impacts 
would be expected to be similar among 
the alternatives analyzed. 

Table 3-4 summarizes facility 
construction and operations factors. The 
entries in this table are self-explanatory 
for the most part. However, the 
material releases information needs 
explanation. These entries represent 
estimated annual material releases to the 
environment immediately after high
explosive tests conducted at PHERMEX 
or the DARHT Facility. Subsequent 
cleanups are not considered in the 
estimated amounts. As discussed in 
section 3. 7, under the Enhanced 
Containment Alternative, for the Vessel 
Containment and the Phased 
Containment options, this EIS 
conservatively assumes that the vessels 
would be used for most, but not all, 
tests, and that the single-wall 
containment vessels may have a leak 
rate of 1 percent and a maximum failure 
rate of 5 percent. The gaseous products 
from the detonation of high explosives 
(90 percent) would not be contained, 
and the remaining products would 
consist of carbon soot. In general, the 
impacts from accidents with single
walled containment vessels are higher 
than for uncontained tests, because the 
releases are more concentrated and are 
closer to the ground. For all 
alternatives, any future dynamic 
experiments using plutonium would be 
conducted within double-walled vessels 
that have been demonstrated to fully 
contain the tests and yield no 
measurable releases. Table 3-5 
compares the hydrodynamic testing 
capabilities that would be expected 
under the alternatives analyzed. 
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TABLE 3-3.-Summary of the Potential Environmental Impacts of the Alternatives 

Factor, Measure 

Land Resources 
Acreage committed 

PHERMEX (ac) 
DARHT (including R5L) (ac) 

Air Quality 
Construction 
Maximum percent of standardb 

N02 
PM1o 
502 

Operations 
Maximum percent of standardb 
N02 
PM1o 
502 
Be 
Heavy Metal 
Lead 

Noise (qualitative) 

Water Resources 
Depleted uranium contamination, 

% drinking water standard 
(after millennia) 

No Action 

11 
8 

1.6 
5 
1 

1.4 
2.2 

0.003 
0.00005 

0.005 
0.001 

Possible 
nuisance 

<1 

8 Includes 1 ac (0.4 ha) for the vessel cleanout facility. 

DARHT 
Baseline 

Alternative 

11 
8 

3.3 
11 
2.2 

1.4 
2.2 

0.003 
0.00005 

0.005 
0.001 

Possible 
nuisance 

<1 

Upgrade 
PHERMEX 
Alternative 

11 
8 

3.3 
11 
2.2 

1.4 
2.2 

0.003 
0.00005 

0.005 
0.001 

Possible 
nuisance 

<1 

Enhanced Containment Alternative 

Vessel 

11 
ga 

3.3 
11 
2.2 

1.4 
2.2 

0.003 
0.0002 

0.02 
0.007 

75% reduction 

<0.1 

Building 

11 
8 

3.3 
11 
2.2 

1.4 
0.2 

0.003 
0.0002 

0.02 
0.007 

Nuisance 
unlikely 

<0.1 

Phased 

11 
ga 

3.3 
11 
2.2 

1.4 
2.2 

0.003 
0.0002 

0.02 
0.007 

Possible 
nuisance, 
phasing to 

75% reduction 

<0.1 

Plutonium 
Exclusion 

Alternative 

11 
8 

3.3 
11 
2.2 

1.4 
2.2 

0.003 
0.00005 

0.005 
0.001 

Possible 
nuisance 

<1 

I 

Single Axis 
Alternative 

11 
8 

3.3 
11 
2.2 

1.4 
2.2 

0.003 
0.00005 

0.005 
0.001 

Possible 
nuisance 

<1 

b The values presented here represent the maximum pollutant concentrations as a percent of the respective standard. Impacts for N02, PM10, and 502 are compared to 24-h, 24-h, and 3-
h standards, respectively. Percentages of annual air quality standards are much less. Construction impacts are from fugitive dust or construction equipment emissions; operations 
impacts are from emissions from the natural gas boiler or hydrodynamic testing. 

c Habitat reduction refers to the change of habitat to another use. Analyses of impacts was limited to future activities; therefore the 8 ac (2.4 ha) previously disturbed at the DARHT site 
are not reflected here. Only the Enhanced Containment Alternative would result in an additional use of land for the vessel cleanout facility (see footnote a). 

d The calculated socioeconomic impacts are derived using PHERMEX operation figures as a baseline. Thus, under standard modeling procedures there are no additional impacts 
calculated. 

8 Annual average over 30-year operating life. The Phased Containment Option of the Enhanced Containment Alternative is divided into three distinct phases of operation: 1) the first five 
years of operation are marked by 5 percent containment, 2) the second five years of operation are marked by 40 percent containment, and 3) the final phase beginning in the 11th year of 
operation is marked by 75 percent containment. 

1 Maximum annual impact similar to the DARHT Baseline Alternative. Minimum annual impact similar to the Vessel Containment Option. 
g Maximum annual impact similar to the Vessel Containment Option. Minimum annual impact similar to the DARHT Baseline Alternative. 
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TABLE 3-3.-Summary of the Potential Environmental Impacts of the Alternatives- Continued 

DARHT Upgrade Enhanced Containment Alternative Plutonium Single Axis 
Factor, Measure No Action Baseline PHERMEX Exclusion Alternative 

Alternative Alternative Vessel Phased Alternative 

Solis 
Depleted uranium contamination 15 15 15 I 15 I 15 I 15 I 15 I 15 

area (ac) 
Max. concentration (approx.) (ppm) I 9,000 I 5,000 I 9,000 I 2,000 I 1,000 I 3,000 I 5,000 I 5,000 

Biotic Resources 
Habitat reductionc (ac) None None None 1 1 1 None None 
Threatened, endangered and None When None When None When When When 

sensitive species mitigated, mitigated, mitigated, mitigated, mitigated, 
none none none none none 

Disturbance by noise Some Some Some 75% reduction Near zero Some, Some Some 
phasing to 

75% reduction 

Cultural Resources (qualitative) I None I When None When 

I 
None 

I 
When When When 

mitigated, mitigated, mitigated, mitigated, mitigated, 
none none none none none 

I I 
Socioeconomics 

(Annual impacts, 1996 to 2002) 

I 
d Employment (FTE) 

I 
191 

I 
199 

I 
321 

I 
238 

I 
253 

I 
273 

I 
104 

Regional labor income (millions) _d $4.1 $4.3 $6.8 $5.1 $5.4 $4.9 $2.2 
Regional goods & services (millions) _d $6.8 $6.9 $ 12.0 $8.4 $9.0 $8.6 $3.8 

8 Includes 1 ac (0.4 ha) for the vessel cleanout facility. 
b The values presented here represent the maximum pollutant concentrations as a percent of the respective standard. Impacts for N02, PM10, and 502 are compared to 24-h, 24-h, and 3-

h standards, respectively. Percentages of annual air quality standards are much less. Construction impacts are from fugitive dust or construction equipment emissions; operations 
impacts are from emissions from the natural gas boiler or hydrodynamic testing. 

c Habitat reduction refers to the change of habitat to another use. Analyses of impacts was limited to future activities; therefore the 8 ac (2.4 ha) previously disturbed at the DARHT site 
are not reflected here. Only the Enhanced Containment Alternative would result in an additional use of land for the vessel cleanout facility (see footnote a). 

d The calculated socioeconomic impacts are derived using PHERMEX operation figures as a baseline. Thus, under standard modeling procedures there are no additional impacts 
calculated. 

8 Annual average over 30-year operating life. The Phased Containment Option of the Enhanced Containment Alternative is divided into three distinct phases of operation: 1) the first five 
years of operation are marked by 5 percent containment, 2) the second fiVe years of operation are marked by 40 percent containment, and 3) the final phase beginning in the 11th year of 
operation is marked by 75 percent containment. 

1 Maximum annual impact similar to the DARHT Baseline Alternative. Minimum annual impact similar to the Vessel Containment Option. 
g Maximum annual impact similar to the Vessel Containment Option. Minimum annual impact similar to the DARHT Baseline Alternative. 
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TABLE 3-3.-summary of the Potential Environmental Impacts of the Alternatives- Continued 

DARHT 

I 
Upgrade Enhanced Containment Alternative Plutonium Single Axis 

Factor, Measure I No Action I Baseline PHERMEX Exclusion Alternative 
Alternative Alternative Vessel Phased Alternative 

Human Health 
Depleted Uranium 

Public, 30-yr life of project 

I I 
5 X 104 

I 
5 X 104 

I 
6 X 104 

I 
7 X 104 

I 
7 X 104 MEl dose (rem) 7 X 104 7 X 104 7 X 104 

Population dose (person-rem) 30 30 30 13 8 17 30 30 
Latent cancer fatalities None None None None None None None None 

Workers, 30-yr life of project 
Average dose (rem) 0.3 0.3 

I 
0.3 

I 
0.6 

I 
0.6 

I 
0.6 

I 
0.3 

I 
0.3 

Collective dose (person-rem) 9 9 9 60 60 60 9 9 
Latent cancer fatalities None None None None None None None None 

Plutonium 
Public, 30-yr life of project 

I 
3 X 10-10 

I 
3 X 10-10 

I 
3 X 10-10 

I 
3 X 10-10 

I 
3 X 10-10 

I 
3 X 10-10 

I 
3 X 10-10 

I 
3 X 10-10 

MEl dose (rem) 3 X 10-7 3 X 10-7 3 X 10·7 3 X 10·7 3 X 10·7 3 X 10·7 3 X 10-7 3 X 10·7 

Population dose (person-rem) None None None None None None None None 
Latent cancer fatalities 

Noninvolved Workers, 30-yr life 
9 X 10·9 

I 
9 X 10·9 

I 
9 X 10·9 

I 
9 X 10·9 

I 
9 X 10·9 

I 
9 X 10·9 

I 
9 X 10·9 of project 9 X 10·9 

Collective dose (person-rem) None None None None None None None None 
Latent cancer fatalities No impact No impact No impact No impact No impact No impact No impact No impact 

Workers 

• Includes 1 ac (0.4 ha) for the vessel cleanout facility. 
b The values presented here represent the maximum pollutant concentrations as a percent of the respective standard. Impacts for N02, PM10, and S02 are compared to 24-h, 24-h, and 3-

h standards, respectively. Percentages of annual air quality standards are much less. Construction impacts are from fugitive dust or construction equipment emissions; operations 
impacts are from emissions from the natural gas boiler or hydrodynamic testing. 

c Habitat reduction refers to the change of habitat to another use. Analyses of impacts was limited to future activities; therefore the 8 ac (2.4 ha) previously disturbed at the DARHT site 
are not reflected here. Only the Enhanced Containment Alternative would resuH in an additional use of land for the vessel cleanout facility (see footnote a). 

d The calculated socioeconomic impacts are derived using PHERMEX operation figures as a baseline. Thus, under standard modeling procedures there are no additional impacts 
calculated. 

8 Annual average over 30-year operating life. The Phased Containment Option of the Enhanced Containment Alternative is divided into three distinct phases of operation: 1) the first five 
years of operation are marked by 5 percent containment, 2) the second five years of operation are marked by 40 percent containment, and 3) the final phase beginning in the 11th year of 
operation is marked by 75 percent containment. 

1 Maximum annual impact similar to the DARHT Baseline Alternative. Minimum annual impact similar to the Vessel Containment Option. 
g Maximum annual impact similar to the Vessel Containment Option. Minimum annual impact similar to the DARHT Baseline Alternative. 
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TABLE 3-3.--Summary of the Potential Environmental Impacts of the Alternatives- Continued 

DARHT Upgrade Enhanced Containment Alternative Plutonium I Single Axis 
Factor, Measure I No Action I Baseline PHERMEX Exclusion Alternative 

Alternative Alternative Vessel I Building I Phased Alternative 

Facility Accidents 
Involved workers, worst case I 15 I 15 I 15 I 15 I 15 I 15 I 15 I 15 

explosion related fatalities 
Depleted Uranium 

Public 
MEl dose (rem) 6 X 104 6 X 104 6 X 104 1 X 10"2 1 X 10-3 1 X 10·2 6 X 104 6 X 104 

Population dose (person-rem) 1.9 1.9 1.9 17 1.7 17 1.9 1.9 
Latent cancer fatalities None None None None None None None None 

Noninvolvedworker dose (rem) 7 X 104 7 X 104 7 X 104 5 x 1o·2 5 X 10-3 5 X 10"2 7 X 104 7 X 104 

Plutonium 
Public (95th percentile 

meteorology) 
MEl dose (rem) 76 76 76 76 76 76 76 76 
Population dose (person-rem) 24,000 24,000 24,000 24,000 24,000 24,000 24,000 24,000 

Latent cancer fatalities 12 12 12 12 12 12 12 12 
Noninvolvedworker dose (rem) 160 160 160 160 160 160 160 160 

Transportation 
Workers, 30-yr life of project 

Dose (rem) 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.004 
Public, 30-yr life of project 

3 X 10"9 3 X 10"9 3 X 10"9 Population dose, (person-rem) 3 X 10"9 3 X 10"9 3 X 10"9 3 X 10"9 3 X 10"9 

Latent cancer fatalities None None None None None None None None 

a Includes 1 ac (0.4 ha) for the vessel cleanout facility. 
b The values presented here represent the maximum pollutant concentrations as a percent of the respective standard. Impacts for N02, PM10, and 502 are compared to 24-h, 24-h, and 3-

h standards, respectively. Percentages of annual air quality standards are much less. Construction impacts are from fugitive dust or construction equipment emissions; operations 
impacts are from emissions from the natural gas boiler or hydrodynamic testing. 

c Habitat reduction refers to the change of habitat to another use. Analyses of Impacts was limited to future activities; therefore the 8 ac (2.4 ha) previously disturbed at the DARHT site 
are not reflected here. Only the Enhanced Containment AHernative would result in an additional use of land for the vessel cleanout facility (see footnote a). 

d The calculated socioeconomic impacts are derived using PHERMEX operation figures as a baseline. Thus, under standard modeling procedures there are no additional impacts 
calculated. 

8 Annual average over 30-year operating life. The Phased Containment Option of the Enhanced Containment AHernative is divided into three distinct phases of operation: 1) the first five 
years of operation are marked by 5 percent containment, 2) the second five years of operation are marked by 40 percent containment, and 3) the final phase beginning in the 11th year of 
operation is marked by 75 percent containment. 

1 Maximum annual impact similar to the DARHT Baseline AHernative. Minimum annual impact similar to the Vessel Containment Option. 
g Maximum annual impact similar to the Vessel Containment Option. Minimum annual impact similar to the DARHT Baseline AHernative. 
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TABLE 3-3.-Summary of the Potential Environmental Impacts of the Alternatives- Continued 

DARHT Upgrade Enhanced Containment Alternative Plutonium 
Factor, Measure I No Action I Baseline PHERMEX Exclusion 

I Single Axis 

J I Alternative 
Alternative Alternative Vessel Building Phased Alternative 

Waste Generated, Annual 
Solid Sanitary Waste (ft3) I 9,400 I 9,400 I 9,400 I 9,400 I 9,400 I 9,400 I 9,400 I 9,400 

(non-hazardous, non-radioactive) 
Hazardous (lb) 

Solid 310 310 310 310 310 310 310 310 
Liquid 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 

Mixed Waste (55-gal drums) 1 1 1 1 1 1 1 1 
Low-Level Waste (ft3) 12,500 12,500 12,500 3,600 360 5,7009

' f 12,500 12,500 
TRU Waste (tons) (steel vessels) 2 2 2 2 2 2 2 2 

Unavoidable Adverse Impacts See soils See soils See soils See soils See soils I See soils I See soils I See soils 

Irreversible and/or Irretrievable 
Commitment of Resources 

Construction 
Concrete (yd3

) 

I 
15,000 

I 
15,000 

I 
28,000 

I 
16,000 

I 
22,000 

I 
16,000 

I 
15,000 

I 
15,000 

Diesel fuel (gal) 9,500 11,500 17,000 12,500 18,200 12,500 11,500 11,500 
ElectJicity (MWh) 365 365 750 365 450 365 365 365 

Operations 
Depleted uranium {lb/yr) 

I 
1,540 

I 
1,540 

I 
1,540 

I 
1,540 

I 
1,540 

I 
1,540 

I 
1,540 

I 
1,540 

Natural gas (ft3/yr) 8,700 10,400 13,000 13,300 14,800 12,6009 ·9 10,400 10,400 
ElectJicity (MWh/yr) 550 2,250 2,500 2,600 2,900 2,5009 •9 2,250 1,350 

Long-term Productivity 
(qualitative) I None I None I None I None I None I None I None I None 

a Includes 1 ac (0.4 ha) for the vessel cleanout facility. 
b The values presented here represent the maximum pollutant concentrations as a percent of the respective standard. Impacts for N02, PM10, and S02 are compared to 24-h, 24-h, and 3-

h standards, respectively. Percentages of annual air quality standards are much less. Construction impacts are from fugitive dust or construction equipment emissions; operations 
impacts are from emissions from the natural gas boiler or hydrodynamic testing. 

c Habitat reduction refers to the change of habitat to another use. Analyses of impacts was limited to future activities; therefore the 8 ac (2.4 ha) previously disturbed at the DARHT site 
are not reflected here. Only the Enhanced Containment Alternative would result in an additional use of land for the vessel cleanout facility (see footnote a). 

d The calculated socioeconomic impacts are derived using PHERMEX operation figures as a baseline. Thus, under standard modeling procedures there are no additional impacts 
calculated. 

8 Annual average over 30-year operating life. The Phased Containment Option of the Enhanced Containment Alternative is divided into three distinct phases of operation: 1) the first five 
years of operation are marked by 5 percent containment, 2) the second frve years of operation are marked by 40 percent containment, and 3) the final phase beginning in the 11th year of 
operation is marked by 75 percent containment. 

1 Maximum annual impact similar to the DARHT Baseline Alternative. Minimum annual impact similar to the Vessel Containment Option. 
g Maximum annual impact similar to the Vessel Containment Option. Minimum annual impact similar to the DARHT Baseline Alternative. 
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TABLE 3-4.--Summary Comparison of the Alternatives 

No Action• DARHT Upgrade Enhanced Containment Alternative Plutonium Single Axis 
Factor Baseline PHERMEXb Exclusion Alternative Vessels• Buildingd Phased" Alternative 

Alternative Alternative Alternative 

CONSTRUCTION 
Facility Footprint (ff) 36,000 36,000 45,600 49,300 72,500 49,300 36,000 36,000 
Laydown Area (ac) 2.5 2.5 2.5 3.5 3.5 3.5 2.5 2.5 
Added Roadway (ft) 1,200 1,200 1,200 1,200 1,200 1,200 1,200 1,200 
Construction Materials 

Concrete (yd3
) 15,000 15,000 28,000 16,000 22,000 16,000 15,000 15,000 

Cement (lb) 9,800,000 9,800,000 18,100,000 10,300,000 14,300,000 10,300,000 9,800,000 9,800,000 
Steel (tons) 640 950 1,500 1,000 1,300 1,000 950 900 
Copper (tons) 15 85 100 90 100 90 60 60 
Stainless Steel (tons) 15 100 105 105 110 105 100 60 
Aluminum (tons) 2 15 15 15 15 15 15 8 
Glycol (gal) 0 3,800 3,800 3,800 3,800 3,800 3,800 1,900 
Non-PCB Mineral Oil (gal) 0 30,000 30,000 30,000 30,000 30,000 30,000 15,000 
Excavation (yd3

) 25,000 25,0001 40,000 25,000 30,000 25,000 25,000 25,000 
Backfill (yd3

) 25,000 25,000 40,000 25,000 28,000 25,000 25,000 25,000 
Rebar (tons) 600 600 1,000 600 900 600 600 600 

Fuel 
Diesel (gal) 9,500 11,500 17,000 12,500 18,500 12,500 11,500 11,500 
Gasoline (gal) 9,500 11,500 17,000 12,500 18,500 12,500 11,500 11,500 
Propane (lb) 9,500 11,500 17,000 12,500 18,500 12,500 11,500 11,500 

Electricity (kWh) 365,000 365,000 750,000 365,000 450,000 365,000 365,000 365,000 

• No construction at PHERMEX; however, construction at proposed DARHT site to complete building for nonhydrodynamictesting purposes. 
b New construction at PHERMEX plus DARHT construction to complete building for nonhydrodynamictesting purposes. 
• DARHT Facility plus vessel cleanout facility. 
d DARHT Facility plus vessel cleanoutfacility and containment building. 
• For operations, represents the annual average over the 30-year operating life. The Phased Containment Option of the Enhanced Containment Alternative is divided into three 

distinct pases of operation: 1) the first five years of operation are marked by 5 percent containment, 2) the second five years of operation are marked by 40 percent containment, 
and 3) the final phase beginning in the 11th year of operation is marked by 75 percent containment. 

' Excavation for DARHT is complete. 
g Sulfur hexafluoride is used as an insulator at PHERMEX. 
h When vessel is used for containment. 
1 For all alternatives, the annual materials used in this group are the same as the table entries for No Action. 
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TABLE 3-4.-Summary Comparison of the Alternatives- Continued 
- ------ ---- - -----

No Action• DARHT Upgrade Enhanced Containment Alternative Plutonium 
Factor Baseline PHERMEXb Exclusion Single-Axis Alternative Vessels" Bulldingd Phased" Alternative Alternative Alternative Alternative 

CONSTRUCTION (continued) 
Work Force 365,000 365,000 750,000 365,000 450,000 365,000 365,000 365,000 

Craft (hr) 100,000 118,000 248,000 148,000 278,000 148,000 118,000 118,000 
Noncraft (hr) 25,000 28,000 58,000 36,000 52,000 36,000 28,000 28,000 
Project Management max. 15/day max. 15/day max. 15/day max. 15/day max. 15/day max. 15/day max. 15/day max. 15/day 

(people) 
Noise Levels Generated (dBA) 93 93 93 93 93 93 93 93 
Waste Disposal Costs 14.5 14.5 41.5 14.5 30.0 14.5 14.5 14.5 

($ thousands) 

TOTAL CAPITAL COSTS 49 145 167 176 181 187 145 97 
($ millions, construction and 
equipment) 

OPERATIONS 
Materials Used (annual) 

Water (gal) 40,000 70,000 70,000 110,000 110,000 100,000 100,000 60,000 
Helium (ft3) 6,000 36,000 36,000 36,000 36,000 36,000 36,000 36,000 
Sulfur Hexafluoride (ft3)9 3,100 0 0 0 0 0 0 0 
Acetone (gal) 3 3 3 3 3 3 3 2 
Ethanol (gal) 6 6 6 6 6 6 6 3 
Polymer (lb) 0 0 0 50 50 40 0 0 

Energy (annual) 
Natural Gas (ft3) 8,700 10,400 13,000 13,300 14,700 12,600 10,400 10,400 
Electricity (kWh) 550,000 2,250,000 2,500,000 2,600,000 2,900,000 2,520,000 2,250,000 1,350,000 

• No construction at PHERMEX; however, construction at proposed DARHT site to complete building for nonhydrodynamictesting purposes. 
b New construction at PHERMEX plus DARHT construction to complete building for nonhydrodynamictesting purposes. 
• DARHT Facility plus vessel cleanoutfacility. 
d DARHT Facility plus vessel cleanoutfacility and containment building. 
• For operations, represents the annual average over the 30-year operating life. The Phased Containment Option of the Enhanced Containment Alternative is divided into three 

distinct pases of operation: 1) the first five years of operation are marked by 5 percent containment, 2) the second five years of operation are marked by 40 percent containment, 
and 3) the final phase beginning in the 11th year of operation is marked by 75 percent containment. 

1 Excavation for DARHT is complete. 
9 Sulfur hexafluoride is used as an insulator at PHERMEX. 
• When vessel is used for containment. 
' For all alternatives, the annual materials used in this group are the same as the table entries for No Action. 
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TABLE 3-4.--summary Comparison of the Alternatives- Continued 

No Action• DARHT Upgrade Enhanced Containment Alternative Plutonium 
Factor Baseline PHERMEXb Exclusion Single-Axis Alternative Vesselsc Bulldlngd Phased" Alternative Alternative Alternative Alternative 

OPERATIONS (continued) 
Work Force 

Radiation-Trained Workers 9 15 15 24 24 24 20 13 
Support Staff 5 5 5 5 5 5 5 5 

Noise Levels Generated (dBA), 65 65 65 65/not not audible 65/not 65 65 
at nearest community by audibleh audibleh 
150-lb explosion 

Operating Costs per Year 4.2 6.5 6.5 10.4 10.4 9.8" 6.5 5.4 
($millions) 

Material Releases1 

Depleted Uranium (lb) 1,540 1,540 1,540 450 90 720 1,540 1,540 
Beryllium (lb) 20 20 20 6 2 9 20 20 
Lead (lb) 30 30 30 9 2 14 30 30 
Copper (lb) 220 220 220 65 13 100 220 220 
Other Metals (lb) 440 440 440 130 25 210 440 440 
High Explosive (lb) 3,300 3,300 3,300 3,300 3,300 3,300 3,300 3,300 
Tritium (Ci) 3 3 3 3 3 3 3 3 
Lithium Hydride (lb) 220 220 220 65 13 100 220 220 

• No construction at PHERMEX; however, construction at proposed DARHT site to complete building for nonhydrodynamictesting purposes. 
b New construction at PHERMEX plus DARHT construction to complete building for nonhydrodynamlctesting purposes. 
• DARHT Facility plus vessel cleanout facility. 
d DARHT Facility plus vessel cleanoutfacility and containment building. 
• For operations, represents the annual average over the 30-year operating life. The Phased Containment Option of the Enhanced ContainmentAitemative is divided into three 

distinct pases of operation: 1) the first five years of operation are marked by 5 percent containment, 2) the second five years of operation are marked by 40 percent containment, 
and 3) the final phase beginning in the 11th year of operation is marked by 75 percent containment. 

' Excavation for DARHT is complete. 
9 Sulfur hexafluoride is used as an insulator at PHERMEX. 
h When vessel is used for containment. 
1 For all alternatives, the annual materials used in this group are the same as the table entries for No Action. 
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TABLE 3-5.-Comparison of Facility Attributes 

No Action DARHT Upgrade Enhanced Containment Alternative 
Attribute Alternative Baseline PHERMEX 

(Baseline) Alternative Alternative Vessels Building Phased 

Image Quality Baseline for Best resolution, Best resolution, Better resolution, Better resolution, Better resolution, 
comparison, does penetration penetration penetration penetration penetration 
not meet needs meets needs meets needs meets most needs meets most meets most 

needs needs 

3-D Capability Only with multiple Better quality Better quality Better quality and Better quality and Better quality and 
shots that and available and available available with single available with available with 
introduce with single shot with single shot shot single shot single shot 
inconsistency and 
increase costs 

Time-sequence Only with multiple Better quality Better quality Better quality and Better quality and Better quality and 
Capability shots that and available and available available with single available with available with 

introduce with single shot with single shot shot single shot single shot 
inconsistency and 
increase costs 

Testing Baseline for Best, fewer tests Best, fewer tests Worst, more time to Worst, more time Near Best9 

Efficiency comparison and lower cost to and lower cost cycle tests to cycle tests lntermediateb 
obtain same to obtain same Worstc 
data data 

Firing Point Baseline for Reduced15 Reduced 15 Reduced75 Reduced95 Reduced 50 
Materials comparison percent percent percent percent percent 
Released 

Time Frame Currently available Single Axis Dual Axis ready Single Axis ready Dual Axis ready Single Axis ready 
for Operation ready 38 months 71 months after 38 months after 77 months after 38 months after 

after ROD, dual ROD ROD, dual axis in ROD ROD, dual axis in 
Axis in 66 66 months 66 months 
months 

Miscellaneous High-power R No testing at New vessel New vessel New vessel 
tubes may become LANL for 51 cleanout center, cleanout center, clean out center, 
unavailable months costs may costs may costs may 

discourage small discourage small discourage small 
experiments, no experiments, no experiments, no 
overhead overhead overhead 
diagnostics diagnostics diagnostics 

8 Phase 1 , the first five years of operation 
b Phase 2, the second five years of operation 
c Phase 3 the final 20 years of operation 

Plutonium 
Exclusion 

Alternative 

Best resolution, 
penetration 
meets needs 

Better quality 
and available 
with single shot 

Better quality 
and available 
with single shot 

Best, fewer tests 
and lower cost 
to obtain same 
data 

Reduced15 
percent 

Single Axis 
ready 38 months 
after ROD, dual 
axis in 66 
months 

Maintaining 
DARHTand 
PHERMEX 
increases cost 

Single Axis 
Alternative 

Best resolution, 
penetration 
meets needs 

Only with 
multiple shots 
that introduce 
inconsistency 
and increase 
costs 

Only with 
multiple shots 
that introduce 
inconsistency 
and increase 
costs 

Best, fewer tests 
and lower cost to 
obtain same data 

Reduced15 
percent 

Single Axis ready 
38 months after 
ROD 

One accelerator 
hall available for 
a secondary use 
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CHAPTER4 
AFFECTED ENVIRONMENT 

CHAPTER 4 

The Los Alamos National Laboratory (LANL) is located in north-central New Mexico in Los Alamos and 
Santa Fe counties. Most of LANL and the surrounding community development is situated on mesa tops. 
The areas that may be affected by the Proposed Action include land use, air quality and noise, water 
resources, geology and soils, biotic resources, cultural and paleontological resources, socioeconomic 
environment, and radiological and hazardous chemical environment. The scope of the affected 
environment differs from discipline to discipline, and the approach in this chapter is to describe the portion 
of the geographic area that is relevant to each resource type. Sufficient detail is presented for assessing 
the consequences of the analyzed alternatives for each area of the affected environment. The discussion in 
this chapter is augmented by the classified supplement for this EIS. 

The PHERMEX site and the DARHT site, which are about 2,000 ft (600 m) apart, essentially constitute a 
single site for many of the environmental impact analyses. For the impact analyses, the combined sites are 
considered to be Area III (shown in figure 3-2) in Technical Area 15 (TA-15), as defined by LANL for 
safety, security, and control of the firing sites at PHERMEX and the DARHT Facility. In order to 
maintain clarity, the following terminology conventions are used in this chapter: 

• "Site" refers to Area III containing both the PHERMEX and DARHT facilities. 

• "PHERMEX site" or "DARHT site" refers to the area at, and immediately around, each respective 
facility. 

This chapter describes the affected environment using information drawn from existing data on the specific 
technical areas (TAs ), facilities and projects conducted in these areas, and LANL environmental 
protection/monitoring programs supporting compliance objectives. The data used to characterize the 
affected environment, while not all from the same calendar year(s), are the most recent and relevant 
published data available. These data are presented as representative of the conditions of the affected 
environment. 

4.1 LAND RESOURCES 

The study area for Land Resources is limited to Los Alamos National Laboratory (LANL) and its adjacent 
lands. LANL is located in north-central New Mexico, 60 mi (97 km) north-northeast of Albuquerque, 
25 mi (40 km) northwest of Santa Fe, and 20 mi (32 km) southwest of Espanola in Los Alamos and Santa 
Fe counties. The associated communities of Los Alamos and White Rock are in Los Alamos County. 
Figure 4-1 shows the geographical location of LANL. The 28,000-ac (11 ,300-ha) LANL site and adjacent 
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communities are situated on the Pajarito Plateau, which consists of a series of finger-like mesas separated 
by deep canyons that run from the Jemez Mountains on the west toward the Rio Grande Valley on the 
east. Mesa tops range in elevation from approximately 7,800 ft (2,400 m) on the west to about 6,200 ft 
(1,900 m) on the east (LANL 1994a). The developed acreage of LANL consists of 30 active Technical 
Areas (TAs) (see figure 3-1). 

4.1.1 Land Use 

Most developments within Los Alamos County are confined to mesa tops. The surrounding land is largely 
undeveloped with large tracts north, west, and south of the LANL site administered by the U.S. Forest 
s'ervice (Santa Fe National Forest) the National Park Service (Bandelier National Monument), and Los 
Alamos County (figure 4-2). The San Ildefonso Pueblo borders the LANL site to the east (LANL 1994a). 

Area III [approximately 1,400 ac (567 ha)] is located within TA-15 on Threemile Mesa, with Cafion de 
Valle to the southwest, Potrillo Canyon to the northeast, and Water Canyon to the south. The topography 
in the vicinity is varied, ranging from steep, precipitous canyon walls to gently sloping mesa tops. The 
elevation of Threemile Mesa ranges from 7,100 to 7,300 ft (2,165 to 2,225 m). The Pulsed High Energy 
Radiation Machine Emitting X-Rays (PHERMEX) Facility and the Radiographic Support Laboratory 
(RSL) lie within Area III (as shown in figure 3-2). Eight ac (3 ha) of land at Area III have been disturbed 
for DARHT construction (Chastain 1995). 

PHERMEX has a 4,100-ft (1,250-m) radius exclusion zone available, but typically a 2,460-ft (750-m) 
radius zone is used (shown in figure 4-3). The areas of these zones are 1,212 and 436 ac (490 and 
176 ha), respectively. These exclusion zones are the areas surrounding the firing point that are cleared of 
all personnel for a test shot; they are concentric and are partially shared with exclusion areas for other test 
shot facilities. Facilities and development in this exclusion zone are limited to those needed in direct 
support of the firing site or which have use restrictions to ensure compatibility in the firing site. The 
LANL Site Development Plan (LANL 1994) defines a larger area, about 20 me (50 km2

), as the High 
Explosives Research and Development and Testing area; it separates explosives activity from 
noncompatible uses. 

The major public roads that are used at LANL include State Road 501, State Road 4, and Pajarito Road. 
State Roads 501 and 4 are the closest to TA-15 (figure 4-1). Threemile Mesa is limited to Federal use, 
with no plans to release any portion of this mesa for public use. 

4.1.2 Visual Resources 

The topography of LANL affords spectacular views of the surrounding landscape of forested mountains, 
deep canyons, and the Rio Grande Valley. The mountain scenery, unusual geology, varied plant 
communities, and archeological heritage create a diverse visual environment. The scenery contrasts greatly 
with the functional industrial facilities of LANL. A majority of LANL's parking lots, security gates, and 
service and storage yards are highly visible to employees and visitors using public roads (LANL 1990). 
Most structures are cinderblock, frame, or metal, painted various shades of tan. Many of these buildings 
were constructed in the 1940s, 1950s, and 1960s. 
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Area III, which is not visible from public roads, contains the same visual resources as LANL. However, 
at Area III, the facilities are widely separated, so that vistas include canyons, mesas, and forests with 
occasional buildings. Immediately following a large test at Area III, the smoke plume may be briefly 
visible offsite. 

4.1.3 Regional Recreation 

The public is allowed limited access to certain areas of LANL. An area north of Ancho Canyon between 
the Rio Grande and State Road 4 is open to the public for selected recreation activities such as hunting 
and hiking. Vehicles and certain activities, such as woodcutting, are prohibited. Portions of Mortandad 
and Pueblo Canyons are also open to the public. TA-15, including Area III, is restricted to the public, 
except for specially permitted activities. An archeological site (the Otowi tract), northwest of State Road 
502 near White Rock, is open to the public, subject to restrictions imposed by regulations that protect 
cultural resources (LANL 1993a). 

Although they are not on the LANL site, other recreational areas are nearby. Located immediately south 
of LANL (figure 4-2), Bandelier National Monument is a popular public attraction. Natural beauty, Indian 
ruins, abundant wildlife, and historic structures are present. It has 65 mi (105 km) of maintained hiking 
trails that range from easy to strenuous (Los Alamos County Chamber of Commerce 1995). Another 
portion of Bandelier National Monument, located north of White Rock and south of State Road 502, is 
open to the public. The Jemez Mountains rise above Los Alamos to the west and offer a vast array of 
scenic attractions. This mountainous terrain in the Santa Fe National Forest offers the public opportunities 
for fishing, hunting, skiing, hiking, swimming, camping, and horseback riding. 

4.2 AIR QUALITY AND NOISE 

The study area for this section includes LANL and the surrounding areas where affected air may move or 
where noise may be perceived. This section describes the climate, air quality, noise, and air monitoring at 
LANL and TA-15. LANL quantifies and assesses the radiologic and nonradiologic air emissions to 
determine compliance with the Federal standards set by the U.S. Environmental Protection Agency (EPA) 
and State standards set by the New Mexico Environmental Improvement Board. All of the areas within 
LANL and its surrounding counties are designated as attainment areas with respect to the National 
Ambient Air Quality Standards (NAAQS). These standards define levels of air quality that are necessary, 
with an adequate margin of safety, to protect the public health (primary standards) and the public welfare 
(secondary standards). · 

4.2.1 Meteorology and Climatology 

Los Alamos has a semiarid, temperate mountain climate. The climate averages for atmospheric variables 
such as temperature, pressure, moisture, and precipitation are based on observations made at the official 
LANL weather station at TA-59 from 1961 through 1990. The meteorological conditions described here 
are representative of conditions on the Pajarito Plateau at an elevation of approximately 7,200 ft (2,190 m) 
above sea level (LANL 1994a). TheTA-59 weather station is approximately 2 mi (3 km) north ofTA-15 
and is considered representative of the weather conditions at TA-15. 
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In July, the average daily high temperature is 81 op (27 °C), and the average nighttime low temperature is 
55 "F (13 OC). The average January daily high is 40 °F (4 °C), and the average nighttime low is 17 °F 
(-8 °C). The highest recorded temperature is 95 op (35 °C), and the lowest recorded temperature is -18 °F 
(-28 °C). The large daily range in temperature of approximately 23 op (13 °C) results from the site's 
relatively high elevation and dry, clear atmosphere, which allows high insolation during the day and rapid 
radiative losses at night (LANL 1994a). 

The average annual precipitation is 18.7 in (48 em) but is quite variable from year to year. The lowest 
recorded annual precipitation is 6.8 in (17 em), and the highest is 30.3 in (77 em). The maximum 
precipitation recorded for a 24-hour period is 3.5 in (9 em). Because of the eastward slope of the terrain, 
there is a large east-to-west gradient in precipitation across the plateau. White Rock often receives about 
5 in (13 em) less annual precipitation than the official weather station at TA-59, and the eastern flanks of 
the Jemez Mountains often receive about 5 in (13 em) more (Bowen 1992). 

Approximately 36 percent of the annual precipitation normally occurs from thundershowers during July 
and August. Winter precipitation falls primarily as snow, with accumulations of about 59 in (150 em) 
seasonally (LANL 1993a). The highest recorded snowfall for one season is 153 in (389 em), and the 
highest recorded snowfall for a 24-hour period is 22 in (56 em). In a typical winter season, snowfall 
equal to or exceeding 1 in (2.5 em) will occur on 14 days, and snowfall equal to or exceeding 4 in 
(10 em) will occur on 4 days. The snow is generally dry; on the average, 20 units of snow at LANL are 
equivalent to 1 unit of water (LANL 1994a). 

Los Alamos winds are generally light, averaging 6.3 mi/h (10 kmlh). Strong winds are most frequent 
during the spring when peak gusts during this season often exceed 50 mi!h (80 km/h). The highest 
recorded wind gust is 77 milh (124 km/h). The semiarid climate promotes strong surface heating by day 
and strong radiative cooling by night. Because the terrain is complex, heating and cooling rates are 
uneven over the LANL area, which results in local thermally generated winds. The distributions of wind 
direction and wind speed for the four measurement stations (located at TA-6, TA-49, TA-53, and TA-54) 
on the plateau are shown in figures 4-4 and 4-5 (LANL 1994a). The wind roses presented in these figures 
provide general information of the daytime and nighttime wind conditions surrounding TA-15. 

During sunny, light-wind days, an upslope air flow often develops over the plateau in the morning hours. 
This flow is more pronounced along the western edge of the plateau, where the flow is 650 to 1,650 ft 
(200 to 500 m) deep. By noon, southerly flow usually prevails over the entire plateau. 

At measurement sites closer to the eastern edge of the plateau, wind roses show a weak secondary peak in 
the daytime wind direction in the northeast sector. These northeasterlies also show up in the wind roses 
for observations made at 300ft (92 m) and 1,670 ft (510 m) above the ground. They are thought to result 
from cold air drainage down the Rio Grande Valley that persists into the early morning hours (LANL 
1994a). 

The prevailing nighttime flow along the western edge of the plateau is west-southwesterly to 
northwesterly. These nighttime westerlies result from cold air drainage off the Jemez Mountains and the 
Pajarito Plateau; the drainage layer is typically 165 ft (50 m) deep in the vicinity of TA-3. At sites farther 
from the mountains, the nighttime direction is more variable but usually has a relatively strong westerly 
component. Just above the drainage layer, the prevailing nighttime flow is southwesterly, with minor 
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The two roses at the top of the figure are for winds at 302 ft (92 m) above the ground (from tower 
measurements) and 1,673 ft (51 0 m) above the ground (from SO DAR measurements). The four roses at 
the bottom of the figure are for winds observed at 36ft (11 m) above the ground at the four plateau towers. 

FIGURE 4-4.-Wind Roses at LANL Monitoring Sites for Daytime Winds in 1992. 
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The two roses at the top of the figure are for winds at 302 It (92 m) above the ground (from tower 
measurements) and 1,673 It (510 m) above the ground (from SODAR measurements). The four roses at 
the bottom of the figure are for winds observed at 36 It (11 m) above the ground at the four plateau towers. 

FIGURE 4-5.-Wind Roses at LANL Monitoring Sites for Nighttime Winds in 1992. 
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peaks in the distribution around northwest and northeast. At 1,673 ft (51 0 m) above the ground, the wind 
direction distribution exhibits a broad, flat peak covering the whole western half of the compass (LANL 
1994a). 

Atmospheric flow in the canyons is quite different than over the plateau. Data collected from Los Alamos 
Canyon suggest that at night a cold air drainage fills the lower portion of the canyon more than 75 percent 
of the time. The flow is steady and continues for about an hour after sunrise when it ceases abruptly and 
is followed by an unsteady up-canyon flow for a couple of hours. Down-canyon flow begins again around 
sunset, but the onset time appears to be more variable than cessation time in the morning (LANL 1994a). 

4.2.2 Severe Weather 

Thunderstorms are common at LANL, with 61 occurring in an average year. A thunderstorm day is 
defined as a day in which either a thunderstorm occurs or thunder is heard nearby. Most thunderstorm 
days occur during July and August, the so-called monsoon season. During this time of year, large-scale 
southerly and southeasterly winds bring moist air into New Mexico from the Gulf of Mexico and the 
Pacific Ocean. The combination of moist air, strong sunshine, and warm surface temperatures encourages 
the formation of afternoon and evening thundershowers, especially over the Jemez Mountains. Upper air 
winds often move the thunderstorms over TA-15. The resultant drainage patterns are discussed in 
section 4.4.1. No tornadoes have been reported to have touched down in Los Alamos County. 

Lightning in LANL can be frequent and intense during some thunderstorms. Because lightning can cause 
occasional brief power outages, lightning protection is an important design factor for most facilities at 
LANL and the surrounding area. Lightning protection is used at PHERMEX and has been designed into 
the alternatives. 

Hail is also very common at LANL. In fact, the area around Los Alamos has the most frequent hailstorms 
in New Mexico. Typically, the hailstones have diameters of about 0.25 in. (0.6 em), with a few somewhat 
larger. Some storms produce measurable accumulation on the ground. Rarely, hailstorms cause 
significant damage to property and plants. Very little hail damage is expected on hydrodynamic testing 
operations. 

Large-scale flooding is not common in New Mexico. However, flash floods from heavy thunderstorms are 
possible in susceptible areas, such as arroyos, canyons, and low spots. Severe flooding has never been 
observed in Los Alamos, but heavy downpour combined with already saturated soil caused flash flooding 
in Los Alamos on August 4, 1991. Flooding washed out sewer lines in Pueblo Canyon, with extensive 
flooding of streets and basements. This type of flooding is possible at TA-15 and could serve as a 
mechanism to transport contaminants. 

Flooding is possible in the spring from snowmelt, although snowmelt flooding is usually confined to the 
larger rivers in the state. However, snowmelt can cause muddy conditions in the LANL area, along with 
minor flooding of streams in the Jemez Mountains (Bowen 1992). Flooding from snowmelt is not 
expected to impact TA-15. 
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4.2.3 Atmospheric Dispersion 

The irregular and complex terrain at LANL affects the atmospheric dispersion. The terrain and forests 
create an aerodynamically rough surface, forcing increased horizontal and vertical turbulence and 
dispersion. The dispersion generally decreases at lower elevations where the terrain becomes smoother 
and less vegetated, and canyons also limit dispersion by channeling air flow. The frequent clear skies and 
light winds cause good daytime vertical dispersion, especially during the warm season. 

Clear skies and light winds have a negative effect on dispersion at night, creating strong, shallow surface 
inversions. The inversions are especially strong during the winter. Overall dispersion is greater in the 
spring during strong winds. However, vertical dispersion is the greatest during summer afternoons 
(Bowen 1992). 

4.2.4 Air Quality 

The criteria pollutants - nitrogen dioxide {N02), carbon monoxide (CO), hydrocarbons, particulate matter, 
and sulfur dioxide (S02) - make up approximately 79 percent of the stationary source emissions at LANL. 
The source of these criteria pollutants is combustion in power plants, steam plants, asphalt plants, and 
local space heaters. Toxic and other hazardous pollutants represent the remaining 21 percent of emissions 
from stationary sources at LANL. These emissions are generated by equipment surface cleaning, coating 
processes, and acid baths, and include gases, vapors, metal dust, and miscellaneous emissions such as 
wood dust, hazardous gases, and plastics (LANL 1994a). 

Table 4-1 shows the results of two studies that estimated emissions of nonradioactive chemicals. The 
1987 emissions inventories were designed to collect information on emissions of these chemicals for the 
state's toxic air pollutant registration regulation. The 1990 inventory expanded the list of chemicals and 
sources and was designed to give LANL an estimate of its overall emissions. Data from the 1987 and 
1990 inventories represent the only available listings of chemical emissions for LANL. The main 
difference between the two inventories is that the 1990 estimates included the emissions from the boilers, 
which accounts for the large emissions of nitrogen dioxide, carbon monoxide, and particulate matter. The 
amount and type of nonradioactive chemical emissions will also change from year to year as experiments 
change (LANL 1994a). 

Natural atmospheric and fallout radioactivity levels fluctuate and affect measurements made during 
LANL's air sampling program. Worldwide background airborne radioactivity is largely composed of 
fallout from past atmospheric nuclear weapons tests, natural radioactive constituents from the decay of 
thorium and uranium attached to dust particles, and materials resulting from interactions with cosmic 
radiation (for example, natural tritiated water vapor produced by interactions of cosmic radiation and stable 
water). Levels of background radioactivity in the atmosphere are summarized in table 4-2. Note that the 
measurements taken in Santa Fe on the roof of the Public Employment Retirement Association Building 
by the EPA are similar to those taken by LANL as regional background values (LANL 1994a). 

The annual air emissions reports for CY 1992 (DOE 1993b) and CY 1993 (DOE 1994) have estimated the 
radiological dose assessment from nonpoint sources, as defined by the Clean Air Act, such as the 
experiments conducted at TA-15. In 1992, the contribution from TA-15 operations to the Effective Dose 
Equivalent from all LANL operations for the maximally exposed individual [located approximately 
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TABLE 4-1.--summary of Total LANL Estimated Emissions of Nonradioactive Air Pollutantt' 
in 1987 and 199(/ that may be Associated with Area III at TA-1S 

1987 1990 1987 1990 
Pollutant Emissions Emissions Pollutant Emissions Emissions 

(lblyrt (lblyr) (lb/yr) (lb/yr) 

Nitrogen dioxide - 8 118,772 Hydrogen fluoride as 6 534 
Nonmethane 10,872 6,377 Fluorine 

hydrocarbons Trichlorethylene 1,229 463 
Particulate Matter - 5,629 Aluminum welding - 271 
Ammonia 3,816 1,761 fumes 

Nitric acid 1,674 1,457 Heavy metals - 251 
Hydrogen chloride 1,832 1,407 Tungsten Onsoluble) - 241 
Methyl alcohol 4,437 1,298 Ethylene glycol 50 159 

Isopropyl alcohol 829 1,188 Nickel metal - 122 
Acetic acid 96 1,184 Aluminum 5 89 
Welding fumes 253 1,127 (metal and oxide) 

(not otherwise listed) Softwood 525 88 

Wood dust - 1,003 Mineral oil mist 13 76 
(certain hard woods) Cyclohexane 9 62 

Nitrogen oxide 1,049 944 Lead - 57 

Stoddard solvent 941 583 Hydrogen peroxide 17 43 
Kerosene 15,265 574 Chlorine 29 29 

• Only pollutants with 1990 emissions of 25 lb/yr or more are reported here. 
b Data for these two years are not adjusted for changes in LANL activities. Only those materials likely to be used at a 

hydrodynamic testing facility are listed here. 
c This table represents pollutants associated with Area Ill operations. Emissions stated in this table are for the entire LANL 

Site. For a complete listing of LANL emissions see the 1992 LANL Environmental Surveillance Report. 
d Conversion factor: 1 lb/yr = 0.454 kg/yr. 
• Data not collected for these pollutants. 

Source: Adapted from LANL 1994a 

2,600 ft (800 m) north-northeast of the Los Alamos Meson Physics Facility stack in TA-53] was 9 x 10·6 

rem of the total of 7.9 x 10·3 rem (DOE 1993b). In 1993, the estimated dose from TA-15 operations was 
6.6 x 10"5 rem (DOE 1994), which was higher for TA-15 but still very small. These values are less than 
1 percent of the total annual LANL dose to the public. 

Particulate radionuclide matter in the atmosphere is primarily caused by the resuspension of soil, which is 
dependent on current meteorological conditions and human disturbance. Windy, dry days can increase the 
soil resuspension, whereas precipitation (rain or snow) can wash particulate matter out of the air. 
Consequently, there are often large daily and seasonal fluctuations in airborne radioactivity concentrations 
caused by changing meteorological conditions. 

Construction of the DARHT Facility, which is 34 percent complete, affected the air quality of the 
immediate area. Dust and auto emissions increased during the period of construction because of the 
increase in vehicles and construction machinery in the area. 
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TABLE 4-2.-Average Background Concentrations of Radioactivity 
in the Regional Atmosphere 

Radioactive Santa Fe New Mexico• 
DOE Guideline 

Units 5400.5 for 
Constituent 1988-1991 1992 

Uncontrolled Area 

Tritium 1 o·12 ~-tCifmL - 0.3 (0.8)b 200,000 
Uranium (natural) pg/m3 58.2 (19.5) 92.0 (15.0) 100,000 
Uranium-234 1 0"18 ~-tCifmL 22.5 (7.5) 30.6 (9.0) 90,000 
Uranium-235 1 o·18 ~-tCi/mL 0.8 (0.4) 2.6 (0.7) 100,000 

Uranium-238 1 o-18 ~-tCi/mL 22.5 (7.5) 28.8 (8.0) 100,000 
Plutonium-238 1 o·18 ~-tCi/mL 0.3 (0.2) 0.6 (3.8) 30,000 
Plutonium-239, 240 1 o·18 ~-tCi/mL 0.2 (0.1) 1.5 (2.2) 20,000 
Americium-241 1 0"18 ~-tCi/mL - 1.3 (4.1) 20,000 

• Data are annual averages from the regional stations (Espanola, Pojoaque, Santa Fe) and were taken by LANL 
during 1992. 

b Uncertainties (± 2u) are in parentheses. 

Source: LANL 1994a 

4.2.5 Air Monitoring 

The visibility at and near LANL has been monitored since 1988 at the Bandelier National Monument 
southwest of LANL off of State Road 4 (see figure 4-1). Visibility monitoring quantifies how well the 
visible information (i.e., images) is transmitted through the atmosphere to an observer some distance away. 

The data are measured according to the Standard Visual Range (SVR), which can be interpreted as the 
farthest distance that a large black feature can be seen on the horizon. From summer 1993 to spring 1994, 
the SVR was measured during a four-hour average variation in visual air quality (excluding 
weather-affected data) at Bandelier National Monument. The SVR ranged from approximately 48 to 
103 mi (77 to 166 km ). This is a typical visibility range for the area according to data collected since 
1988 (Air Resource Specialists 1994). 

LANL operates or accesses a network of nonradiological ambient air monitors to routinely measure criteria 
pollutants, beryllium, acid precipitation, and visibility (see table 4-3). The nonradiological monitoring 
network consists of a variety of monitoring stations: 1 onsite criteria pollutant monitoring station, 
17 beryllium monitors, 1 perimeter acid rain monitor, and 1 perimeter visibility monitoring station 
(LANL 1994a). Beginning in FY 1995, no measurements of the criteria pollutants are being made by 
LANL on a continuing basis because past observed values were low relative to standards. Measurements 
are made on an as-needed basis for activities with potential for pollution (Jardine 1995). 

The 1992 sampling network for ambient airborne radioactivity consists of 55 continuously operating air 
sampling stations, including 17 offsite locations (3 regional and 14 perimeter), 14 onsite stations, and 
5 onsite waste site stations. One station at TA-18 is inactive. The regional monitoring stations, 18 to 
28 mi (29 to 45 km) from LANL, are located in Espafiola, Pojoaque, and Santa Fe (figure 4-6). The data 

4- 13 



CHAPTER 4 DARHT EIS 

TABLE 4-3.-Nonradiological Ambient Air Monitoring Results in the LANL Region for 1992 

Averaging New Federal Standards Measured Pollutant Unit Mexico Time 
Standard Primary Secondary Concentration 

Sulfur dioxide• Annual arithmetic mean ppm 0.02 0.03 0.0005 
24 hours ppm 0.10 0.14 
3 hours ppm 0.05 
1 hour ppm 0.009 

Total suspended Annual Geometric Mean J.1Q/m3 60 
particulate matter 30 days J.lQ/m3 90 

7 days J.1Q/m3 110 
24 hoursc J.1Qim3 150 

PM,oa Annual arithmetic mean J.1Q/m3 50 50 8 
24 hours J.1Qim3 150 150 21 

Ozone• 1 hour ppm 0.06 0.12 0.12 0.076 

Nitrogen dioxide• Annual arithmetic mean ppm 0.05 0.053 0.053 0.002 
24 hours ppm 0.10 
1 hour ppm 0.02 

Lead Calendar quarter J.1Qim3 1.5 1.5 

Berylliumb 30 day J.1Qim3 10 0.02 

Heavy Metals 30 days J.1Qim3 10 

• Measurements made at Bandelier Monitoring Compound. 
b Measurement made at TA-52. 
c Maximum concentration, not to exceed more than once per year. 

Source: LANL 1994a 

from these stations are used as reference points for determining regional background levels of atmospheric 
radioactivity. Ambient air is routinely sampled for beryllium, tritium, isotopic plutonium and uranium, 
americium, iodine, gross alpha, beta, and gamma activity. Table 4-4 presents 1992 radionuclide releases 
from LANL operations (LANL 1994a). 

Later in 1993, three air monitoring stations (76, 77, and 78 in figure 4-6) were added downwind of the 
firing site for PHERMEX and DARHT. The monitoring stations are about 320 to 3,300 ft (100 to 
1,000 m) northeast of the firing site. Samples collected at these stations are analyzed for isotopic uranium, 
isotopic plutonium, gross alpha, beta, gamma, and beryllium (Jacobson 1995). 

4.2.6 Noise 

Noise measurements have been made in the standard unit for measuring noise levels in the A-weighted 
decibel (dBA) scale. Two kinds of noise are emitted from TA-15 -peak (or impact), which is high-level 
and short-duration noise, and continuous, which is of moderate level and relatively lengthy duration. 
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FIGURE 4-6.-Approximate Locations for Offsite Perimeter and Onsite LANL Stations for 
Sampling Airborne Radionuclides in 1992 and TA-15 Stations added in Late 1993. 
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TABLE 4-4.-1992 Airborne Releases 
of Radionuclides from LANL Operations 

Radionuclide Units 
Activity 

Released 1992 

Tritium Ci 1,298 

Phosphorus-32 J.LCi 9 

Uranium J.LCi 242" 

Plutonium ~-tCi 12 

Gaseous mixed Ci 71,950 
activation products 

Mixed fission products ~-tCi 275 

Particulate/vapor Ci 0.73 
activation products 

Spallation products Ci < 0.1 

• Does not include uncontained hydrodynamic testing. Reported 
releases are measured at 88 LANL discharge locations. 

Source: LANL 1994a 

DARHT EIS 

Continuous noise at TA-15 results from 
background noise and from construction 
activities (such as the construction of 
DARHT which is currently halted). 
Background noise levels range from 31 to 
35 dBA at the vicinity of the Bandelier 
National Monument entrance and State Road 
4 (Vigil 1995). Background noise levels at 
White Rock range from 38 to 51 dBA 
(Burns 1995). The higher background noise 
levels at White Rock result from a greater 
amount of traffic. A sound level of 60 dBA 
is characteristic of normal conversation level. 

The sources of peak noise are explosive 
experiments at PHERMEX and the 
surrounding TAs. Peak noise measurements 
of a test using 20 lb (9 kg) of trinitrotoluene 
(1NT) at TA-14 (northeast of TA-15) at a 
distance of 750 ft (230 m) from the source 
ranged from 140-148 dBA. Noise 
measurements on March 11, 1995, from 
150 lb (70 kg) of 1NT at PHERMEX 
showed levels of 71 dBA at State Highway 4 

[closest public approach, 1.3 mi (2 km)], 60 dBA near the state highway entrance to Bandelier National 
Monument [nearby permanent residences, 2.6 mi (4.3 km)], and about 70 dBA in White Rock [a nearby 
residential community, 4 mi (6.4 km)]. These noise measurements were collected as the opportunity arose 
in connection with tests to measure airwaves and ground vibrations from simulated test shots. Currently, 
these are the only available data that relate to noise impacts from proposed operations at DARHT. More 
extensive data to account for varying atmospheric conditions would be useful, but the data obtained in the 
communities were consistent with expectations. 

When recent construction was under way at the DARHT site, it included use of heavy equipment such as 
dozers, loaders, backhoes, and generators. While actual noise measurements were not made during the use 
of the heavy equipment, existing data are available to quantify the range of noise levels. The mean level 
of noise from these equipment types ranges from 81 to 85 dBA (Chastain 1995 and Wyle Labs 1981). 

4.3 GEOLOGY AND SOILS 

The geology of the affected environment includes consideration of two perspectives: 

• The broad area that is the source of geologic phenomena (such as earthquakes) that could affect 
the proposed facility 

• The immediate area where the hydrodynamic test facility would be located and might subsequently 
impact the environment. 
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This section of the EIS first describes the geologic setting of the broader area and then progresses toward 
the greater specificity of local geologic pressures and features of the Pajarito Plateau, where the site is 
located. 

4.3.1 Geology 

The broad geological area described here is in north-central New Mexico (see figure 4-1). The Pajarito 
Plateau lies between the Jemez Mountains on the west and the Rio Grande on the east (figure 4-7). 
Although Precambrian rocks more than a billion years in age are found in deep drill holes in the LANL 
region, the most important geologic events for understanding the environment occurred during the past 
32 million years, particularly the last million years. 

The primary controlling feature in the region is the Rio Grande rift that begins in northern Mexico, trends 
northward across central New Mexico, and ends in central Colorado. The rift owes its origins to tension 
along the crest of a broad, gentle crustal uplift some 32 million years ago. The rift now comprises a 
series of basins formed by faulting that dropped the basin rocks relative to the uplift, usually much more 
deeply on either the east or west margins. These basins are filled with sediments derived from highlands 
to the east and west as well as occasional lake deposits and lava flows. The rift basin in the Los Alamos 
and Santa Fe area is the Espanola Basin. 

Faulting associated with the rifting provided conduits for volcanic activity such as the basaltic lavas that 
are interbedded with the basin-filling sediments. In addition, the deep faulting helped localize the 
expression of some major trends in volcanic activity. The volcanic vents in and near the Jemez Mountains 
lie at the intersection of a northeast trend of volcanic centers and the western edge of the Espanola Basin 
of the Rio Grande rift (Seager and Morgan 1979). Deposits from these Jemez Mountains vents buried the 
basin-filling sediments and the adjacent uplands over an area of more than 800 me (2,100 km2

). 

The climactic eruptions occurred about 1.5 to 1.1 million years ago; during this time the Bandelier Tuff 
was laid down in a sequence of ash falls from individual eruptions in the series. Also, during these 
eruptions, the crater, Valles Caldera, formed by collapse when a great volume of magma was ejected along 
the ring-shaped fractures that now define the caldera structure. 

The Rio Grande rift, along with its faulting and volcanism, is complicated in detail and is the subject of 
both extensive literature and ongoing research. This is evident in descriptive documents with extensive 
bibliographies that have been published by Turin and Rosenburg (1994), Wong et al. (1995), LANL 
(1993a), and Gardner and House (1987). The geologic summary provided here is generalized to the level 
of information needed for environmental assessment. 

The major portion of LANL is underlain by the Tshirege member of the Bandelier Tuff, a sequence of 
ashfall strata dipping slightly to the south-southeast. Along the eastern portion of LANL, canyons have 
exposed underlying strata within the Bandelier Tuff and older, deeper formations. 
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4.3.2 Structure and Stratigraphy 

Structure and stratigraphy are the key elements of the local geologic environment. The geologic structure 
at the site is dominated by three fault zones: the Pajarito, Rendija Canyon, and Guaje Mountain faults. 
These faults are clearly expressed by surface offsets at some locations and inferred from geologic evidence 
at others. Figure 4-8 shows the results of recent mapping of faults, including the young faulting that is 
significant to LANL in general and the proposed site in particular (Wong et al. 1995). The figure 
distinguishes between clearly observable faulting and photo lineaments that may indicate connections or 
extensions of the faults. Other geologic maps often show simpler and more continuous faults. 

The Pajarito fault is thought to mark the currently active western boundary of the Espanola Basin (Wong 
et al. 1995). Prior to the Jemez Mountains volcanism, the basin boundary may have been farther west and 
under the present Valles Caldera. The Rendija Canyon and Guaje Mountain faults are shorter and 
secondary to the Pajarito fault. However, a recent investigation determined that all three faults are 
geologically young and are capable of producing future earthquakes (see table 4-5) (Wong et al. 1995). 

TABLE 4-5.-Major Faults at LANL 

Approximate Most Recent Maximum 
Name Type• Earthquakeb 

Length (mi) Movement 
(Mw) 

Pajarito 29 Normal, East Side Down multiple in past 7 
100,000 to 200,000 
years 

Rendija Canyon 6 Normal, West Side Down 8,000 to 9,000 6.5 
years ago 

Guaje Mountain 8 Normal, West Side Down 4,000 to 6,000 6.5 
years ago 

• Normal Fault: a steep to moderately steep fault for which the movement is downward for the rocks above the fault zone. 
b Mw denotes the moment magnitude scale (Katsuyuki 1995), which is physically based and calibrated to the Richter local 

magnitude scale at the lower values. 

Source: Wong et al. 1995 

Earthquakes in the region are not always well correlated with faults that are expressed in the surface 
geology. Figure 4-8 shows the epicenters for reported earthquakes near LANL from 1873 through 1992 
(Wong et al. 1995). A few of these epicenters are near the Pajarito and Rendija Canyon faults. However, 
the epicenter determinations necessarily have some uncertainties, and the true locations may be somewhat 
different. The important conclusion from both the geologic and seismic evidence is that faulting in the 
region is an ongoing process. 

Figure 4-9 is a general cross section of the area from the east edge of the Jemez Mountains across the 
Pajarito Plateau to the Rio Grande (DOE 1979). This cross section shows the Pajarito fault, the 
Precambrian basement rocks, the basin-filling sediments, volcanic rocks of the Jemez Mountains, and the 
volcanic Bandelier Tuff that forms the Pajarito Plateau. 
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A stratigraphic section for TA-67, about 1 mi (1.6 km) north of the proposed site is shown in figure 4-10 
(adapted from Broxton et al. 1994). The Tshirege member of the Bandelier Tuff is divided into several 
distinct units. Units 4 and 3 are important as contributors to the mesa-top soils. Unit 3, because of its 
welding, is a comparatively strong rock and resists erosion sufficiently to form the mesa topography. 
Units 2 and 3, as well as the nonwelded bed between them, contribute to the soils in the canyons. 

The main aquifer below the proposed site is estimated to be in the Puye formation some 1,100 to 1 ,200 ft 
(335 to 365 m) below the mesa top. The porosity, permeability, and fracture flow (if present) for these 
formations are described in section 4.4 on water resources and in appendix E4. 

4.3.3 Soils 

Several distinct soils have developed on the Pajarito Plateau as the result of interactions among the 
bedrock, surface morphology, and local climate. Nyhan et al. (1978) mapped these soils as shown in 
figure 4-11. The mineral components of the soils on Threemile Mesa are in large part derived from the 
Bandelier Tuff, but other underlying formations are locally important elsewhere on the Pajarito Plateau. 
Alluvium derived from the plateau, the Jemez Mountains, and windblown deposits contributes to soils in 
the canyons and also on some of the mesa tops. Layers of pumice from the El Cajete eruption in the 
Jemez Mountains and windblown sediment from beyond the Pajarito Plateau are also significant 
components of many soils on the plateau. 

Soils on the mesas can vary widely in thickness and are typically thinnest near the edges of the mesas, 
where bedrock is often exposed. The walls of the canyons often consist of steep rock outcrops and 
patches of shallow, undeveloped colluvial soils. South-facing canyon walls are steep and usually have 
little or no soil material or vegetation. In contrast, the north-facing walls generally have areas of very 
shallow, dark-colored soils and are more heavily vegetated (LANL 1993a). 

Soils at the proposed site on Threemile Mesa have been mapped but not studied in detail (Nyhan et al. 
1978). These soils at the proposed site are mapped as the Pogna fine sandy loam, rock outcrop, and sandy 
loam that formed in material weathered from tuff on gently to strongly sloping mesa tops. Typically, 
these soils are light brownish grey, fine sandy loam, or sandy loam, over tuff bedrock at 10 to 20 in (25 to 
51 em). 

Detailed soil studies at Pajarito Mesa, about a mile north of the DARHT site, can provide general 
expectations for the origin of both the surface and buried soils at the proposed site. The two localities 
have similar bedrock, topography, and local climate. Near-surface stratigraphic units on Pajarito Mesa 
include two general soil-stratigraphic units (pre- and post-60,000 years old) and an older consolidated 
alluvium (perhaps greater than 1 million years old) (Broxton et al. 1994). 

The uppermost soil-stratigraphic unit at Pajarito Mesa includes the El Cajete pumice (about 60,000 years 
old) and overlying deposits. These deposits comprise the loosest material at Pajarito Mesa and are the 
deposits most susceptible to collapse. The average thickness of these deposits in mesa-top trenches is 
about 3 ft (0.9 m), although the deposits are probably thinner away from the mesa top. Pure deposits of 
El Cajete pumice generally occur as small patches beneath the mesa top. The pumice deposit reaches a 
maximum of 2.8 ft (0.85 m) thick. Elsewhere, the pumice is mixed into the fine-grained mesa-top soils 
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Unit 4 (poorly welded, fractured) 

Unit 3 (welded, fractured) 

Nonwelded, few penetrating fractures) 

Unit 2 (welded, fractured} 

Unit 1 (nonwelded to poorly welded; moderate number of 
penetrating fractures) 

Tsankawi Pumice Bed at top (1 ft); underlying sediments and 
Cerro Toledo volcanic units may be absent or up to 150ft 
thick, providing possible zones of perched water 

Tuff (nonwelded; few penetrating fractures) 

Guaje Pumice Formation (nonwelded; rare penetrating 
fractures) 

Conglomerates with possible interbedded basalts; 
potential zones of perched water 

Approximate top of the main aquifer 

Source: Adapted from Broxton et al. 1994 

FIGURE 4-10.-Stratigraphic Column at Threemile Mesa, TA-15. 
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FIGURE 4-11.-Soil Types in TA-15. 
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(Broxton et al. 1994). A patch of El Cajete pumice is visible in an excavation for the DARHT site. 
Beneath the E1 Cajete pumice are older, consolidated soils that have thicknesses ranging from 0.2 to 6. 7 ft 
(0.06 to 2.04 m), with their base typically occurring 4 to 6 ft (1 to 2m) below the surface. This unit 
typically has a relatively high clay content and holds vertical walls (Broxton et al. 1994). 

On Pajarito Mesa, some deposits of old, consolidated alluvium and associated pumice beds were found. 
These deposits may exceed 1 million years in age. They are up to 7 ft (2m) thick, with their base up to 
11 ft (3 m) below the surface. This unit is very cohesive and holds vertical walls. 

The soil around PHERMEX is contaminated with materials which were part of the experiments exposed to 
high explosives. DOE has conducted studies, including aerial surveys using helicopters and soil-sampling 
surveys, that indicate that elevated levels of depleted uranium are found on the firing point (Fresquez and 
Mullen 1995). These studies indicate that gamma radiation levels decrease uniformly until only natural 
background levels are detected at about 460ft (140m) from the firing point. Another study (not 
radiological) indicated that approximately 90 percent of the depleted uranium remains within 490 ft 
(150 m) of the firing point (McClure 1995). No depleted uranium has been observed in samples obtained 
outside LANL. 

4.3.4 Site Stability 

Site stability could be affected by natural and engineered slopes near the hydrodynamic test facilities, 
erosional retreat of cliffs forming the mesa rims, and shaking from seismic ground motion. Engineering 
geology studies did not identify any slope stability problems at the DARHT site nor did they report any 
near-surface materials that would fail to support the buildings during seismic shaking (Korecki 1988). The 
PHERMEX site has similar near-surface geology, and has not experienced any slope stability problems 
during its operations since 1963. Geology studies of the stability of rocks near the rim of nearby Pajarito 
Mesa concluded that placing disposal facilities more than 200ft (60 m) from the mesa rim would be 
adequate to ensure the integrity of such facilities for periods exceeding 10,000 yr (Reneau 1994). 
PHERMEX is, and the DARHT Facility would be, more than 200ft (60 m) from the mesa edge. Seismic 
shaking may be an important triggering mechanism for major rock falls. 

The three faults listed in table 4-5 control the estimates of seismic hazard at TA-15 because of their 
lengths, proximity, and evidence of geologically young movement. The maximum earthquakes could 
cause damage to structures not designed to resist such large earthquakes. It's important to note that the 
maximum earthquake on any of these faults would be a rare event. The WCFS report infers annual 
probabilities on the order of 1 o·<~, which corresponds to a return period of 10,000 yr. Even moderate 
earthquakes on these faults would have return periods of hundreds to thousands of years. 

The firing-site facilities are engineered to withstand the blast wave and ground motion from detonating 
high explosives. However, vibratory ground motion from blasts has been raised as a possible concern for 
other structures, specifically for standing walls at cultural resources such as the Nake'muu ruin. Vibratory 
ground motion from detonation of high explosives was measured in conjunction with noise measurements 
(Vibronics 1995). Peak ground motion (particle velocity) for the energy transmitted through the ground 
was found to be less than the ground motion caused by the air wave pulse when it arrived. This result is 
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reasonable because the high explosives are placed above ground and their energy is not transferred into the 
ground as efficiently as in blasting for construction or mining. These measurements indicate that ground 
motion from test shots would have less effect on structures than the corresponding air-wave pulse. 

4.4 WATER RESOURCES 

This section describes the surface and ground water resources at LANL. LANL continuously monitors 
these resources for primary pollutants and radionuclides. Area lli has no streams or surface water bodies, 
but there are ground water resources; a portion of the main aquifer is present below the site. 

4.4.1 Surface Water 

The Rio Grande is the major source of surface water in north-central New Mexico. All surface water 
drainage and ground water discharge from the Pajarito Plateau ultimately arrives at the Rio Grande. The 
Rio Grande at Otowi, just east of Los Alamos, has a drainage area of 14,300 me (37,037 km2

) in southern 
Colorado and northern New Mexico. The flow at Otowi has ranged from a minimum of 60 ff!s 
(1.7 m3/s) in 1902 to 24,400 ffls (691 m3/s) in 1920. The river transports about 1 million tons of 
suspended sediments past Otowi annually (LANL 1993a). 

The major canyons that contain reaches of perennial streams inside LANL are Pajarito, Water, Ancho, and 
Chaquehui Canyons. Los Alamos, Water, and Pajarito Canyons, and perennial streams originate upstream 
of LANL facilities or effluent discharge points (see figure 4-7) (LANL 1993a). 

Perennial streams in the lower portions of Ancho and Chaquehui Canyons extend to the Rio Grande 
without being depleted. In lower Water Canyon, the perennial stream is very short and does not extend to 
the Rio Grande. In Pajarito Canyon, Homestead Spring feeds a perennial stream only a few hundred yards 
long, followed by intermittent flows for varying distances, depending on climate conditions 
(LANL 1993a). 

Springs between 7,900 and 8,900 ft (2,408 and 2,713 m) elevation on the eastern slope of the Jemez 
Mountains supply base flow throughout the year to the upper reaches of Canon de Valle, Los Alamos, 
Pajarito, and Water Canyons. These springs discharge water perched in the Bandelier Tuff and Tschicoma 
Formation at rates from 0.0045 to 0.30 ffls (0.0001 to 0.0085 m3/s). The volume of flow from the 
springs is insufficient to maintain surface flow within more than the western third of the canyons before it 
is depleted by evaporation, transpiration, and infiltration into the underlying alluvium (LANL 1993a). 

Eleven drainage areas, with a total area of 82 mi2 (212 km2
), pass through the eastern boundary of LANL. 

Runoff from heavy thunderstorms and heavy snowmelt reaches the Rio Grande several times a year from 
some drainages. Los Alamos, Pajarito, and Water Canyons have drainage areas greater than 10 mi2 

(26 km2
). Pueblo Canyon has 8 mi2 (21 km2

), and all others have less than 5 me (13 km 2
). Theoretical 

maximum flood peaks range from 24 ffls (0.7 m3/s) for a 2-year recurrence to 686 ffls (19 m3/s) for a 
50-year recurrence. The overall flood risk to LANL and TA-15 buildings is low because nearly all the 
structures are located on the mesa tops, from which runoff drains rapidly into the deep canyons 
(LANL 1993a). 
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4.4.2 Ground Water 

Ground water in the LANL area occurs in four modes - in shallow alluvium in canyons, perched water, in 
the unsaturated zone between the surface and the main aquifer, and the main aquifer (LANL 1994a). 

Threemile Canyon has a small drainage area that heads on the Pajarito Plateau, and ephemeral streamflow 
occurs in response to snowmelt runoff and from seasonal storms. The presence of a permanent perched or 
alluvial water body in this canyon is possible. Potrillo Canyon heads on the Pajarito Plateau at TA-15. 
Streamflow in the channel results from snowmelt and runoff from seasonal storms. The stream channel in 
the upper reaches of the watershed in TA-15 is cut directly into the Bandelier Tuff. There is little to no 
alluvial fill in this reach; therefore, it is unlikely that a permanent alluvial deposit exists in this canyon. 
No alluvial aquifers were found in the watershed further downstream where streamflow discharge is 
greater due to a larger contributing area (LANL 1993b). 

Caiion de Valle heads on the flanks of the Sierra de los Valles. Caiion de Valle receives small amounts of 
recharge from springs in its uppermost reaches, but because of evapotranspiration and infiltration, 
streamflow from this source does not reach West Jemez Road. Caiion de Valle receives effluent from 
permitted wastewater discharge in the reaches below West Jemez Road but above TA-15. 

Water Canyon is a large canyon that heads on the flanks of Sierra de Los Valles. Several springs 
discharge from perched aquifers in the tuff in upper Water Canyon. A short distance downstream from 
the confluence of Water Canyon and Caiion de Valle is Beta Hole, drilled along the side of the canyon 
floor to test a horizon at about 180 ft (55 m) down; no saturated sediments were found at any level in this 
hole. However, because of the hole's placement, it did not test sediments close to the channel axis where 
saturated shallow sediments most likely would be found. Further down the canyon within 1 mi (1.6 km), 
two other wells drilled in the 1960s in the canyon bottom found saturated sediments that suggest the 
possibility of local perched water in the canyon bottom. If a perched water zone exists there, it must be 
limited in areal extent, because two additional wells show this alluvium to be dry at a distance of about 
1.5 mi (2.5 km) from Beta Hole. In addition, any such saturation of canyon bottom sediments could be 
temporal. Recent observations have noted the presence of small springs issuing from the lower slopes of 
Caiion de Valle, Pajarito, and Threemile canyons. There is considerable debate among hydrogeologists as 
to the source(s) of this spring flow. A possible source is perched ground water within the Bandelier Tuff. 
It is unknown whether such a perched water zone is present immediately under the DARHT site. There is 
a possibility of perched water zones lying above basalt flows that interfinger with sediment beds at 
intermediate depth. 

The main aquifer in the LANL area is the only aquifer in the area capable of serving as a municipal water 
supply. The surface of the aquifer rises westward from the Rio Grande within the Santa Fe Group, a 
sequence of basin-filling sediments, passing into the lower part of the Puye Formation beneath the central 
and western part of the Pajarito Plateau (LANL 1994a). Based on the regional water table contour map 
presented in figure 4-10, the depth of the main aquifer beneath TA-15 is estimated to vary from about 
1,150 to >1,200 ft (350 to >365m) below the mesa tops, with depths increasing to the west and from 
valley bottoms to mesa tops (figure 4-12). Aquifer hydrologic characteristics vary (LANL 1993b). Recent 
drilling results suggest that the main aquifer may be as shallow as 650 ft (198 m) (Gardner et al. 1993). 

The aquifer beneath TA-15 is located within the layers of rock known as the Chino Mesa basalts, Puye 
conglomerate, and the Santa Fe Group, as shown in figure 4-13. These units are composed of various 
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rock types - basalts, interflow breccias, conglomerates, sandstones, and siltstones. Not all of these rocks 
transmit water equally well. Thick basalts, siltstones, and fine-grained sandstones will not yield water as 
readily as coarse-grained conglomerates, sandstones, highly jointed basalts, and coarse sediments. To 
maximize production, supply and test wells are completed within a thick section of the aquifer to draw 
from multiple, highly permeable layers (figures 4-13 and 4-9) (LANL 1993a). The water in the aquifer 
moves from the main recharge area in the Valles Grande in the Jemez Mountains eastward towards the Rio 
Grande, where there is some discharge into the river through seeps and springs. 

LANL, the nearby communities of Los Alamos and White Rock, and Bandelier National Monument are 
entirely dependent on ground water for their water supply. The water supply is primarily obtained from 
well fields. About 4.1 million gal/day (16 million L/day) are used by these communities (DOE 1993a). 
During 1992, total production from the wells and gallery for potable and nonpotable use was 3.9 million 
gal/d (15 million Lid) (LANL 1994a). 

4.4.3 Water Monitoring 

LANL monitors surface waters and ground waters to detect any contaminants from LANL. Measurable 
concentrations of radionuclides from operations (primarily during the early years) have been transported by 
surface water offsite to Pueblo and Los Alamos Canyons. Surface water transport almost certainly is the 
predominant mechanism for redistributing many of the contaminants at the DARHT site. Important 
contaminant transport mechanisms associated with surface water include: 

• Erosion and sedimentation (sediment and contaminant accumulation) of contaminated surface and 
near-surface materials 

• Infiltration of surface water that may be contaminated, or movement of water through a 
contaminated deposit that in turn carries contamination deeper into the soil/rock profile 

• Movement of contaminants in surface water as solutes, suspended sediments, and bedload phases. 
(LANL 1993a). 

Los Alamos, Sandia, and Mortandad Canyons currently receive treated industrial or sanitary effluent. 
Pueblo Canyon does not receive LANL effluents. Surface waters in these canyons are not a source of 
municipal, industrial, or agricultural water supply. Only during periods of heavy precipitation or snowmelt 
would waters from Pueblo, Los Alamos, or Sandia Canyons extend beyond LANL boundaries and reach 
the Rio Grande. 

In Mortandad Canyon, no surface runoff to LANL's boundary has occurred since studies were initiated in 
1960. Pueblo Canyon received both untreated and treated industrial effluents from 1944 to 1964. It 
currently receives treated sanitary effluents from Los Alamos County treatment plants in its upper and 
middle reaches. 

Existing wastewater generation from LANL is approximately 183 million gal/yr (693 million L/yr) (DOE 
1993a). Permitted effluent discharges at LANL emerge from 2 sanitary wastewater treatment facilities and 
124 industrial outfalls. These outfalls include power plant discharges (1 outfall), boiler blowdown 
(2 outfalls), treated cooling wastewater (40 outfalls), noncontact cooling wastewater (44 outfalls), 
radioactive wastewater (1 outfall), high explosive production facilities wastewater (18 outfalls), 
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photographic laboratory rinse wastewater (14 outfalls), asphalt plant wastewater (1 outfall), printed circuit 
board process wastewater (1 outfall), and sanitary wastewater (2 outfalls) (LANL 1994a). 

Surface water sampling station locations near TA-15 are presented in figure 4-14. The radiochemical, 
trace metals, and chemical quality analyses of samples taken at Pajarito Canyon, Water Canyon, and 
Ancho Canyon at the Rio Grande are listed in tables 4-6 and 4-7 (LANL 1994a). 

The perched alluvial ground water in offsite reaches of Pueblo and Los Alamos Canyons also shows the 
ongoing influence of both industrial and sanitary effluents. The hydraulic connections, and any associated 
flow rates, between known occurrences of perched, intermediate-depth ground water and the main aquifer 
are not known. 

Ground water sampling station locations and results of analyses are presented in figures 4-15 and 4-16 and 
tables 4-8 and 4-9. Ground water samples from wells are collected after sufficient water has been pumped 
or bailed to ensure that the sample is representative of the aquifer (LANL 1994a). 

In 1991, in an effort to better understand the nature of recharge (replenishment of ground water) to the 
main aquifer in the Los Alamos area, LANL initiated a study to help define the sources and times of 
recharge. These studies include a range of geochemical and geochronological techniques to help identify 
ages and potential sources of water in the main aquifer. 

"Age of water" means the time elapsed since the water, as precipitation, entered the ground and became 
isolated from the atmosphere. The precipitation at the time of entry into the ground is assumed to have 
contained atmospheric equilibrium amounts of both tritium and carbon-14. Therefore, the amount of 
tritium and carbon-14 in the aquifer would be an indicator of the water's age. Radioactive carbon-14 is 
mainly from natural sources, while tritium comes from both natural sources and fallout from atmospheric 
nuclear weapons testing. For comparative purposes, the studies included a series of isotope (tritium) and 
age-dating (carbon-14) measurements on ground water samples. 

LANL has also collected samples from the test wells and the water supply production wells that penetrate 
the main aquifer and tested them with a variety of radioactive and stable isotope measurements. At 
present, a number of measurements of carbon-14 and low-level tritium are available that permit some 
preliminary estimates of the age of the water in the main aquifer at various locations (Gallaher 1995). 

Before atmospheric nuclear testing, the tritium levels in atmospheric water were about 20 pCi!L, or about 
6 tritium units (TU). By the mid 1960s, tritium in atmospheric water in northern New Mexico reached a 
peak level of about 6,400 pCi!L (2,000 TU) (annual average for 1963 to 1964). Since then, both 
radioactive decay and dilution by mixing through the global hydrologic cycle have reduced the 
concentrations of tritium in atmospheric water. At present, general levels of atmospheric water in northern 
New Mexico are about 30 pCi!L (1 0 TU). As a basis for comparison, the present EPA and New Mexico 
state drinking water standard is 20,000 pCi!L (6,200 TU). Routine compliance with the drinking water 
regulations is done by liquid scintillation counting with a detection limit of about 300 to 700 pCi!L (1 00 
to 220 TU) (Gallaher 1995). See table 4-10 for the results of the most recent analyses from samples taken 
at wells near TA-15 (Gallaher 1995). 

Four watersheds, each with an established stream channel drainage network, are present within TA-15. 
These watersheds are Threemile Canyon, Potrillo Canyon, Water Canyon, and Canon de Valle. These 
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FIGURE 4-14.-Surface Water Sampling Locations for LANL 
Onsite and Offsite Perimeter Locations. 
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TABLE 4-6.-Radiochemical Analyses of Surface Waters at LANL 

Location 
Total 

(Map Tritium Sr-90 Cs-137 
Uranium 

Pu-238 Pu-239,240 Am-241 
Designation - (nCi/L)" (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) 

see figure 4-10) 
(f.'g/L) 

Water Quality 20,000 8 pCi/Lb 120 d 1.6 1.2 pCi/L0 1.2 
Criteria pCi/Lb pCi/Lc pCi/Lc pCi/L0 

Pajarito Canyon 0.4 (0.3)h NA1 1.8 (1.2) < o.2i -0.013 0.018 NA 
(47)1 (0.0) (0.013)k (0.011) 

Water Canyon at 0.3 (0.3) NA 53.60 0.3 (0.0) -0.004 0.004 I NA I 
Beta (48)a9 (67.70) (0.004) (0.004}9 

Ancho at Rio 0.4 (0.3) 0.0 (1.5) 3.3 (1.3) 0.4 (0.2) -0.004 0.022 I 0.032 I 
Grande (36)1 (0.004) (0.012) (0.030) 

• Tritium as tritiated water in moisture distilled from sample. 
b Maximum Contaminant Level (MCL) National Primary Drinking Water Regulations [40 CFR 141]. 
c U.S. Department of Energy derived concentration guides (DCG) for drinking water (DOE Order 5400.5). 
d No specified limit. 
• Screening limits for Gross Alpha are 5 pCi/L and for Gross Beta are 50 pCill. 
1 Results from 1992 sampling. 
g Results from 1991 sampling (most recent data available) (LANL 1993). 
h Radioactivity counting uncertainties (± one standard deviation) are shown in parentheses. 
1 NA means analysis not performed, lost in analysis, or not completed. 
1 Less than (<) means measurement was below the specified detection limit of the analytical method. 

Gross 
Alpha 
(pCi/L) 

15 
pCi/Lb,e 

0 (1) 

NA 

1 (1) 

Gross Gross Gross 

Beta Gamma 
Gamma 
(counts/ 

(pCi/L) (pCi/L) min/L) 

_e d -

I 5 (1) I o (90) 

I NA I NA I 10 (80) 

I 5 (1) I -30 (90) 

k Measurements of radiochemical samples require that analytical or instrumental backgrounds be subtracted to obtain net values. Thus, net values are sometimes 
obtained that are lower than the minimum detection limit of the analytical technique. Consequently, individual measurements can result in values of positive or 
negative. Although a negative value does not represent a physical reality, a valid long-term average of many measurements can be obtained only if the very 
small and negative number values are included in the population calculations. 

Source: Adapted from data LANL 1994a and LANL 1993 
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TABLE 4-7.-surface Water Quality Monitoring at LANL 

Units of Water Quality 
Pajarito Water Canyon Ancho at Rio 

Parameter Canyon• at Betac Grande" 
Measure Criteria (47)b (48) (36) 

Aluminum mg/L 0.051 0.09 2.5 0.05 
Beryllium mg/L 0.004g 0.0026 <0.00038 <0.0005 
Bicarbonate mg/L - d 95 61 55 

Calcium mg/L _d 25 15 14 
Carbonate mg/L _d <5 <2 16 
Chlorine mg/L 2501 17 9 3 

Copper mg/L 11 <0.005 <0.002 0.007 
Fluorine mg/L 4g 0.3 <0.2 0.4 
Magnesium mg/L d 6.3 5 3.2 

Mercury mg/L 0.002g <0.0001 <0.0002 <0.0001 
Nitrate mg/L 10g 0.12 2.7 0.91 
pH pH unitsh 6.5-8.51 7.2 6.8 8.9 

Phosphorus mg/L _d 0.0 0.2 <0.0 
Potassium mg/L d 4 4 2 
Sodium mg/L d 21 19 12 

Sulfate mg/L 2501 4 7 4 
Total Dissolved mg/L 5001 196 168 90 
Solids 
Total Hardness mg/L _d 88 58 48 

• Results from 1992 sampling. 
b Sampling locations shown in figure 4-14. 
• Results from 1991 sampling (most recent data available). 
d No specified limit. 
• Less than symbol (<) means measurement was below the specified detection limit of the analytical method. 
1 Maximum contaminant level (MCL) for secondary constituents, applicable to drinking water system, given 

here for comparison only [40 CFR 143]. 
g MCL for primary constituents, applicable to drinking water systems, National Primary Drinking Water 

Regulations, given here for comparison only [40 CFR 141]. 
h Standard Units. 

Source: Adapted from LANL 1994a and LANL 1993c 

watersheds may be affected by runoff from the PHERMEX firing site that potentially is contaminated with 
depleted uranium and other materials released during explosive testing. However, environmental 
surveillance data, the Potrillo Canyon study, and simulations of uranium, beryllium, and lead migration 
have not revealed adverse impacts due to runoff from PHERMEX. A fifth watershed, Pajarito Canyon, 
receives runoff from a small, undeveloped area within TA-15 (LANL 1993a). 

The presence of either perched or alluvial aquifers in Threemile, Potrillo, Cafion de Valle, or Water 
Canyons has not been confirmed; however, the geology and hydrology of these canyons are clearly 
consistent with the existence of perched and alluvial aquifers (LANL 1993a). These four perched or 
alluvial aquifers are within the influence of TA-15 operations. 
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TABLE 4-8.-Radiochemical Analyses of Ground Water Samples for 1992 at the Main Aquifer on the LANL Site 

Tritium I Sr-90 I Cs-137 I u I Pu-238 
Location I 

(nCI/L) (pCI/L) (pCi/L) (~&giL) (pCI/L) 

Water Quality 120,000 pCi/L" I 8 pCill" 1120 pCillb I - c 

I 
1.6 pCi/L• 

Criteria 

Main Aquifer 
Onsite Test Wells 

Test Well DT-5A 0.3 (0.3)0 NA' 

I 
1.6 (1.1) I 0.2 (0.1) I -o.oosa 

Test Well DT-9 0.2 (0.3) NA 1.3 (1.2) < 1.0h (0.0) (0.030) 
Test Well DT-10 0.1 (0.3) NA 1.5 (1.1) < 1.0 (0.0) -0.004 

(0.030) 
0.005 

(0.030) 

Water Supply 
Wells 

Well PM-2 

I 
0.2 (0.3) 

I 
NA I 0.6 (1.0) I <0.6 (0.0) 

I 
0.008 

Well PM-4 NA NA NA NA (0.010) 
Well PM-5 0.2 (0.3) NA 0.3 (1.0) <0.6 (0.0) NA 

0.010 
(0.012) 

• Maximum Contaminant Level (MCL) National Primary Drinking Water Regulations (40 CFR 141). 
• U.S. Department of Energy derived concentration guides (DCG) for drinking water (DOE Order 5400.5). 
• No specified limit. 
d Screening limits for Gross Alpha are 5 pCVL and for Gross Beta are 50 pCVL. 
• Radioactivity counting uncertainties (±1 Standard Deviation) are shown in parentheses. 
1 NA means analysis not performed, lost in analysis, or not completed. 

Pu-239,240 Am-241 
Gross Gross Gross 
Alpha Beta Gamma 

(pCI/L) (pCI/L) 
(pCIIL) (pCi/L) (pCi/L) 

I 1.2 pCi/L• I 1.2 pCill• I .~~L·I - d I - c 

-0.005 I o.oot(~.030) I 1 (0) 

I 
2 (0) I 40 (100) 

(0.020) 1 (1) 9 (1) 160 (100) 
0.017 0.013 (0.030) 1 (1) 3 (0) 170 (100) 

(0.020) 
0.005 

(0.020) 

0.008 I 0.020N~.010) I 0 (1) 

I 
2 (0) I 50 ( 90) 

(0.010) NA NA NA 
NA 0.028 (0.015) 0 (1) 3 (1) 10 ( 90) 

0.060 
(0.019) 

• Measurements of radiochemical samples require that analytical or instrumental backgrounds be subtracted to obtain net values. Thus, net values are sometimes obtained that are 
lower than the minimum detection limit of the analytical technique. Consequently, individual measurements can result in values of positive or negative. Although a negative value 
does not represent a physical reality, a valid long-term average of many measurements can be obtained only if the very small and negative numbers values are included in the 
population calculations. 

h Less than symbol(<) means measurement was below the specified detection limit of the analytical method. 

Source: LANL 1994a 
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TABLE 4-9.-Water Quality Criteria and Ground Water Monitoring Results at LANLa 
-------- ~---------

Parameter 
Units of Water Quality Test Well Test Well Test Well Supply Well Supply Well 
Measure Criteria DT-5Ab DT-9b DT-10b PM-2b PM-5b 

Aluminum mgll NN 0.26 0.16 <0.03 <0.03 
Beryllium mg/L NA <0.02d 0.0020 0.0016 <0.0020 0.0020 
Bicarbonate mg/L NA <0.0020 51 66 47 74 
Calcium mg/L NA 51 20 10 10 13 
Carbonate mg/L NA 9 <5 <5 <5 <5 
Chlorine mg/L 2508 <5 3 3 2 3 

2 

Copper mg/L 18 <0.003 0.800 <0.100 <0.003 <0.003 
Fluorine mg/L NA 0.4 0.6 0.5 0.2 0.3 
Magnesium mg/L NA 2.3 5.4 3.0 2.9 4.7 
Mercury mg/L 0.0021 <0.0001 <0.0002 <0.0002 <0.0001 <0.0001 
Nitrate mg/L 101 0.33 0.28 0.19 0.34 0.30 
pH pH unitsg 6.5-8.58 7.6 7.9 8.2 7.9 7.5 

Phosphorus mgll NA NA NA NA 0.0 0.1 
Potassium mg/L NA 2 2 1 2 2 
Sodium mg/L NA 11 22 9 11 14 
Sulfate mg/L 2508 3 3 3 3 3 
Total Dissolved Solids mg/L 5008 128 114 92 144 170 
Total Hardness mg/L NA 31 72 37 36 51 

• Results from 1992 sampling. 
b These well locations are shown on figure 4-15. 
c NA means analysis not performed, lost in analysis, or not completed. 
d Less than symbol (<)means measurement was below the specifred detection limit of the analytical method. 
• Maximum contaminant level (MCL) for secondary constituents, applicable to drinking water system, given here for comparison only [40 CFR141). 
1 MCL for primary constituents, applicable to drinking water systems, National Primary Drinking Water Regulations, given here for comparison only 

[40 CFR141). 
9 Standard Units. 

Source: LANL 1994a 
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TABLE 4-lO.--summary of Carbon-14 and Tritium-based 
Age Estimates for Wells Near TA-15 

CHAPTER 4 

Carbon-14 Age Estimates Tritium Age Estimates 
Well Carbon-14 Tritium 

Locations (o/o modern) Minimum• Maximumb (pCi/L)c Piston Well 
Flovl Mixed• 

Los Alamos 
Supply Wells 
(Main Aquifer) 

PM-1 18.5 5,620 14,000 1.65 >45 >3,000 

PM-2 62.7 50 3,860 1.59 >45 >3,000 

PM-3 23.9 4,950 11,800 0.45 >70 >9,000 

PM-3@ 987ft 28.2 6,770 10,500 0.42 >70 >9,000 

PM-3 @ 1 ,226 ft 24.5 7,700 11,600 0.26 >70 >10,000 

PM-3 @ 1 ,650 ft 22.9 7,910 12,200 0.03 >100 >10,000 

PM-3 @ 2,000 ft 23.9 6,390 11,800 0.10 >100 >10,000 

PM-5 53.7 1,040 5,140 0.29 >70 >10,000 

Los Alamos Test 
Wells (Main 
Aquifer) 

DT-5A 57.6 1,810 4,560 0.23 >80 >10,000 

DT-9 69.1 163 3,060 0.45 >70 >9,000 

DT-10 82.0 <O' 1,640 1.33 -55 >4,500 

• Assumes dilution by "dead" carbon from dissolution of carbonates, estimated by ratios of carbon isotopes. 
b Assumes radioactive decay only, no dilution by dissolution of carbonates. 
e 3.24 pCi/L = 1 Tritium Unit (TU); one tritium atom in 1018 hydrogen atoms. 
d Piston Flow model assumes no mixing or dilution with other water. 
• Well Mixed model assumes complete mixing in reservoir, inflow= outflow, no other inputs. 
1 Applying dilution factor (footnote") results in meaningless minimum age. 

Source: Gallaher 1995 

There are no wells in TA-15; therefore, all inferences on the main aquifer beneath this technical site have 
been drawn from information derived from supply wells and deep test wells near T A-15 (table 4-11 and 
figure 4-15) (LANL 1993a). Data in the table are measures of the amount of water and its ability to move 
through the rocks. 

4.5 BIOTIC RESOURCES 

The LANL area contains a diversity of plant communities (figure 4-17) due in part to the dramatic 
5,000-ft (1,500-m) elevational change from the Rio Grande on the east, to the Jemez Mountains 12 mi 
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TABLE 4-11.-Hydrological Characteristics 
of Supply and Test Wells Near TA-15 

Saturated Specific 
Field 

Transmissivity Coefficient 
Well Thickness Capacity 

(gpdlft) of Permeability 
(ft) (gpmlft) 

(gpdlfr) 

PM-2 1,426 23.1 40,000 28 
PM-4 1,828 36.8 44,000 24 
DT-5A 643 5.7 11,000 17 
DT-9 498 22 61,000 122 
DT-10 324 16 36,100 111 

Well locations shown on figure 4-14. 

Source: LANL 1993 

DARHT EIS 

(20 km) on the west, and to the 
many canyons with abrupt 
surface slope changes that 
dissect the area (figure 4-7 
shows the location of many of 
these features). Biological 
surveys of LANL have been 
carried out at various times -
most recently in 1995 -to 
identify the plant and animal 
communities and species of the 
area. These studies were 
summarized by Dunham (1995), 
Risberg (1995), and Keller and 
Risberg (1995). Plant and 
animal species found in these 
surveys are listed in appendix F. 

This section describes the terrestrial resources, wetlands, and aquatic resources, and addresses threatened 
and endangered species at LANL, the DARHT site, and the proposed vessel cleanout facility sites. 

4.5.1 Terrestrial Resources 

Ecological diversity in terrestrial landscapes is typified by plant communities (assemblages of similar plant 
forms, each of which is dominated by one or two major species). Six major vegetative community types 
are found in Los Alamos County. Three of them- juniper-grassland, pinon-juniper, and ponderosa pine
are predominant, each occupying about one-third of LANL (figure 4-17). The other three are 
mixed-conifer, spruce-fir, and subalpine grassland (Risberg 1995). 

The juniper-grassland community is found along the Rio Grande on the eastern border of the Pajarito 
plateau and extends upward on the south-facing sides of the canyons at 5,600 to 6,200 ft (1, 700 to 
1,900 m). Principal species in this community include one-seeded juniper (Juniperus monosperma), skunk 
bush sumac (Rhus trilobata), and sagebrush (Artemisia spp). 

The pinon-juniper community, generally found in the 6,200- to 6,900-ft (1,900- to 2,100-m) elevation 
range, includes large portions of the mesa tops and north-facing slopes at the lower elevations. This 
woodland consists of stands of pinon pine (Pinus edulis) and one-seeded juniper, both dominant, and 
includes grasses such as blue grama (Bouteloua gracilis) and galleta (Hilariajamesii) (Travis 1992). 

The ponderosa pine community is found in the western portion of the plateau and on mesa tops in the 
6,900- to 7,500-ft (2,100- to 2,300-m) elevation range. This community is characterized by ponderosa 
pine (Pinus ponderosa) as the primary overstory vegetation. It also contains Douglas fir (Pseudotsuga 
menziesii), Gambel oak (Quercus gambelii), mountain muhly (Muhlenbergia montana), and little bluestem 
grass (Andropogon scoparius) (Travis 1992). 

The mixed conifer, at 7,500 to 9,500 ft (2,300 to 2,900 m), interfaces with the ponderosa pine in the 
deeper canyons and north slopes and extends to the west from the higher mesas on the slopes of the Jemez 
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Mountains. The major species found here include quaking aspen (Populus tremuloides), Engelmann 
spruce (Picea engelmannii), Douglas fir, limber pine (Pinus jlexilis), and white fir (Abies concolor). This 
community also has an understory of bearberry (Arctostaphylos uvaursi), creeping barberry (Berberis 
repens), and various grasses and forbs (Travis 1992). 

The subalpine grassland is mixed with the spruce fir community at elevations of 9,500 to 10,500 ft (2,900 
to 3,200 m). The pronounced east-west canyon and mesa orientation, with accompanying differences in 
soils, moisture, and solar radiation, produces an interlocking finger effect, resulting in transitional overlaps 
of plant and animal communities within small areas (DOE 1979). Species within this community include 
blue spruce (Picea pungens), Engelmann spruce, and mountain muhly. 

The top of Threemile Mesa is characterized by pinon-juniper and ponderosa pine communities. The 
dominant overstory species are ponderosa pine, one-seed juniper, and pinon pine. Oak species (Quercus 
spp.) dominate the shrub layer. The dominant understory species are blue grama, mountain muhly, gall eta, 
and big bluestem (Andropogon gerardii) grasses. A mixed-conifer forest of Douglas fir and mountain 
muhly covers the north-facing slopes. The south-facing slopes support a ponderosa pine forest and pinon
juniper woodland with ponderosa pine and wavyleaf oak (Quercus undulata). Douglas fir and open 
ponderosa pine forests make up the canyon bottom. 

Undeveloped areas within LANL provide habitat for a diversity of terrestrial wildlife. Species lists have 
been compiled from observational data and published data, but the occurrence of some species has not 
been verified (Risberg 1995). Invertebrates at LANL include a number of ant species collected in 1986 as 
well as many other invertebrates (Risberg 1995). Among vertebrates, the collared lizard (Crotaphytus 
collaris), eastern fence lizard (Sceloporus undulatus), and whiptaillizard (Cnemidophorus spp.) are some 
of the reptiles found at LANL. Typically, these are found at elevations between 6,265 and 7,000 ft (1,910 
and 2,134 m). Bird species which nest in the area include the Mexican spotted owl (Strix occidentalis 
Iucida), great-homed owl (Bubo virginianus), and red-tailed hawk (Buteo jamaicensis) among the raptors, 
and Say's phoebe (Sayornis saya), lesser goldfinch (Carpodacus psaltria), and American robin (Turdus 
migratorius) among other types. Overwintering species include the scrub jay (Aphelocoma coerulescens), 
common raven (Corvus corax), and house finch (Carpodacus mexicanus) (Travis 1992, Keller and Risberg 
1995). 

Some of the larger mammals at LANL are the American black bear (Ursus americanus), coyote (Canis 
latrans), and raccoon (Procyon lotor) while the smaller species include the Mexican woodrat (Neotoma 
mexicana), deer mouse (Peromyscus maniculatus), Abert's squirrel (Sciurus aberti), and cottontail rabbit 
(Sylvilagus nuttalli) (Risberg 1995). The most important and prevalent big game species at LANL are the 
Rocky Mountain mule deer (Odocoileus hemionus) and Rocky Mountain elk (Cervus canadensis). LANL 
lands have traditionally been a transitional area for wintering elk and deer. More recently, these two 
species have been using LANL property on a year-round basis. 

Throughout LANL's history, developments within various technical areas have caused significant 
alterations in the terrain and the general landscape of the Pajarito Plateau. These alterations have resulted 
in significant changes in land use by most groups of wildlife species, particularly birds and larger 
mammals that have large seasonal and/or daily ranges. Certain projects required the segregation of large 
areas, such as mesa tops, and in some cases, project areas were secured by virtually impenetrable fences 
around their perimeters. These have undoubtedly caused some species of wildlife, such as elk and deer, to 
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alter their land use patterns by cutting off or altering seasonal and/or daily travel corridors to wintering 
areas, breeding habitat, foraging habitat, and beddi11-g areas, as well as other necessary habitats. 

In 1980, elk were primarily using the southwestern portion of LANL (White 1981). In addition, critical 
calving areas and important high-use areas were identified, all of which were primarily in the west and 
southwest part of LANL. Since 1980, the number of elk using LANL lands has increased significantly. 
Studies of elk conducted from 1991 to 1993 (Risberg 1995) reveal increased use of habitats north and 
northeast of previously documented high-use areas (White 1981). There have also been recent concerns 
about increases in motor vehicle accidents involving elk and deer in the LANL area (Kirk 1995). In 
general, however, little is known of habitat use patterns, population trends, and characteristics of elk on 
the Pajarito Plateau. 

4.5.2 Wetlands 

Wetlands have characteristics of both aquatic and terrestrial systems and include riparian (streambank) and 
floodplain ecosystems. Riparian areas are characterized by an abundance of deciduous and moisture
loving species. In the Southwest these zones have a higher diversity of plants providing cover, food, and 
breeding areas for a wider diversity of animals than the surrounding arid areas. 

A 1992 LANL field study at TA-15 determined that no wetlands existed in the immediate area where the 
DARHT site is located (Dunham 1995). The proposed sites for the vessel cleanout facility building (see 
figure 3-6) were surveyed on July 6, 1995; it was determined that no wetlands existed on the sites. 
However, natural wetland areas, both floodplain and riparian, occur in some canyons of TA-15, and more 
extensive wetlands have developed as a result of effluent outfalls from LANL facilities (LANL 1993a). 
Floodplains are located at the bottom of Potrillo, Water, Threemile, and Pajarito Canyons, and Cafion de 
Valle (Dunham 1995). Narrow riparian areas line the intermittent stream channels in the canyon bottoms 
and in the perennial channel in Pajarito Canyon. These riparian zones consist of arroyos with water 
flowing intermittently during the spring runoff and summer monsoon season (usually July into August). 
The U.S. Fish and Wildlife Service (USFWS) has mapped the floodplain areas ofLANL (figure 4-18). 

The canyon riparian zones manifest a mixed-conifer tree canopy dominated by ponderosa pine. The 
understory layer is a mixed-deciduous woodland, dominated by boxelder (Acer negundo ). The shrub layer 
consists of various oak (Quercus) species along with mountain mahogany (Cercocarpus montanus) and 
Apache plume (Fallugia paradoxa). The herbaceous layer is dominated by redtop (Agrostis spp. ), 
accompanying other grasses, notably bluegrass (Poa spp. ), bromegrass (Bromus spp. ), and blue grama. 
This layer also contains a number of forbs, particularly meadowrue bedstraw (Thalictrum fendleri) 
(Dunham 1995). 

4.5.3 Aquatic Resources 

Aquatic habitats at LANL are limited to the Rio Grande and several springs and intermittent streams in the 
canyons. These habitats currently receive National Pollutant Discharge Elimination System (NPDES)
permitted wastewater discharges. The springs and streams at LANL do not support fish; however, many 
other aquatic species thrive in these waters (DOE 1993a; Cross 1994; Bennett 1994). 
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4.5.4 Threatened and Endangered Species 

The Mexican spotted owl is listed as a federally listed threatened species. These owls were first observed 
in canyons within 2 mi (3.2 km) of the DARHT site by a 54 LANL Ecological Studies Team in the spring 
of 1995. These sightings were confirmed in June 1995 and, in addition, a nest site was found 
approximately 0.4 mi (0.6 km) from the DARHT construction site. Two young were fledged from this 
nest during the 1995 breeding season (March 1 to August 31 ). 

Canyons surrounding the DARHT site provide nesting, roosting, and foraging habitats for the Mexican 
spotted owl. Foraging habitat near the DARHT site has been diminished by the removal of 7 ac (2.8 ha) 
of ponderosa pine/pinon-juniper vegetation. A slight decrease in prey abundance may have resulted from 
this removal. Vegetation loss may also add to noise impacts that affect owls; however, the topography 
and vegetation within the surrounding canyons also reduce sound levels over much of the nesting and 
roosting habitat. 

There are eleven other species that are listed as threatened or endangered by either the USFWS or the 
New Mexico Department of Game and Fish that may occur on the proposed DARHT or vessel cleanout 
facility sites. Twelve more are considered candidates for inclusion on the federal endangered or threatened 
list (table 4-12). The most recent biological survey did not find any of these other species within the 
project site; however, highly suitable habitat exists for many of these species within the project area 
(Keller and Risberg 1995). 

4.6 CULTURAL AND PALEONTOLOGICAL RESOURCES 

This section provides a summary evaluation of the prehistoric and historic cultural resources within a 
2,500-ft (750-m) radius of shrapnel of the DARHT site. The published data on cultural and 
paleontological resources were presented relative to the DARHT site, rather than the site as defined in the 
introduction. There are other archeological sites within the PHERMEX hazard radius of 4,000 ft 
(1,250 m) of that facility, but none have standing walls other than those at Nake'muu. 

Prehistoric cultural resources refer to any material remains of items used or modified by people prior to 
the establishment of a European presence in the upper Rio Grande valley in the early 17th century 
(Spanish Colonial and Territorial Periods as shown on table 4-13). Historic cultural resources include all 
material remains and any other physical alterations of the landscape since the arrival of Europeans in the 
region. An overview of the prehistory and history of the LANL area is summarized in table 4-13 (Larson 
1995). 

Types of prehistoric sites identified in the vicinity of LANL include large multi-room pueblos, pithouse 
villages, field houses, talus houses, cave kivas, shrines, towers, rockshelters, animal traps, hunting blinds, 
water control features, agricultural fields and terraces, quarries, rock art, trails, campsites, windbreaks, rock 
rings, and limited activity sites. Approximately 75 percent of LANL has been inventoried for cultural 
resources. Coverage for some inventories has been less than I 00 percent; however, about 60 percent of 
LANL has received 100 percent coverage. Over 975 prehistoric sites have been recorded; about 
95 percent of these sites are considered eligible or potentially eligible for the National Register for Historic 
Places (NRHP) (DOE 1993a). 
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TABLE 4-12.-Threatened, Endangered, and Candidate Species Potentially Present at Area Ill, TA-15 

Scientific Name Common Name Status Habitat 

PLANTS 

Fritillaria atropurpurea Checker lily" SE1 Mixed conifer 

Lilium philadelphicum Wood lily" SE1 Ponderosa to mixed conifer, cliffs 6,000 to 10,000 ft 
(1 ,829 to 3,048 m) 

Mammillaria wrightii Wright's fishook cactusc SE1 Desert grassland to pinon-juniper 3,000 to 7,000 ft 
(914 to 2,134 m) 

Opuntia viridiflora Santa Fe chollac FC",SE1 Pinon-juniper 7,200 to 8,000 ft (2,195 to 2,438 m) 

Pediocactus papyracanthus Grama grass cactus•·c FC" Grasslands, pinon-juniper woodlands 5,000 to 7,300 ft 
(1 ,524 to 2,225 m) 

ANIMALS 

Plethodon neomexicanus Jemez Mountain salamander" FC", SE9 Densely wooded, shady canyons 

Accipiter gentilis Northern goshawk•.b.c FC" Ponderosa; dense, mature, or old-growth coniferous 
forest 

Buteo regalis Ferruginous hawk" FC" Grasslands 

Buteogallus anthracinus Common black hawkc SE9 Riparian with cottonwood 

Cynanthus latirostris Broad-billed hummingbirdb.c SE9 Riparian woodlands 

Empidonax traillii extimus Southwestern willow flycatcher FE", SP Riparian woodlands dominated by cottonwoods 3,700 
to 8,900 ft (1, 147 to 2, 759 m) 

Falco peregrinus Peregrine falcon•.b.c FE", SP Ponderosa-pinon, streams and lakes 

Haliaeetus leucocephalus Bald eaglea,b,c FE", SE9 Riparian near streams and lakes 

lctinia mississippiensis Mississippi kitec SEh Riparian and shelterbelts 

Lanius ludovicianus Loggerhead shrike" FC" Grasslands, open woodland 

Plegadis chihi White-faced ibis" FC" Streams, marshes, ponds 

Strix occidentalis Iucida Mexican spotted owl•.b.c FT" Mixed conifer; mountains and canyons, uneven-aged, 
multi-storied forest with closed canopy 

Euderma maculatum Spotted bat•.b.c FC", SP Ponderosa, pinon-juniper, cliffs and rock crevices 

Potential for 
Occurrence 

Low to Moderate 

Low to Moderate 

Unlikely to Low' 

Unlikely to Low' 

Unlikely to 
Moderate' 

Unlikely to Low 

Low to Moderate 

Unlikely to Low 1 

Unlikely' 

Unlikely' 

Unlikely' 

Low 

Unlikely to Low 1 

Unlikely' 

Unlikely to Low 1 

Unlikely' 

High 

Low 
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TABLE 4-12.-Threatened, Endangered, and Candidate Species Potentially Present at Area III, TA-15- Continued 

Scientific Name I Common Name I Status I Habitat 

Myotis evotis Long-eared myotis• Fee Spruce-fir community 

Myotis /ucifugus occultus Occult little brown bat8 Fee Mountains, caves, and hollow trees 

Myotis thysanodes Fringed myotis• Fee Water bodies at various elevations 

Myotis volans Long-legged myotis• Fee Ponderosa pine and higher elevations, water 
bodies 

Myotis yumanensis I Yuma myotis• I 
Fee Permanent watercourses 

Ochotona princeps Goat peak pika8 Fee Lava boulders 
nigrescens 

Zapus hudsonius luteus I New Mexican jumping mousea I Fee. SP I Near streams and vegetation 

" From U.S. Department of Interior Fish and Wildlife Service letter, January 23, 1995 (USFWS 1995). 
b From Biological and Floodplain/Wetland Assessment for the DARHT, 1995 (Risberg 1995). 
c From Biological and Floodplain/Wetland Assessment for OU 1086, TA-15, 1995 (Dunham 1995). 

I 
Potential for 
Occurrence 

High 

Unlikely; 

High 

High 

I High 

Unlikely; 

I Low 

d From Draft Biological and Floodplain/Wetland Assessment for the Dual-Axis Radiographic Hydrodynamics Test Facility (DARHT) (Keller and Risberg 1995). 
• From U.S. Department of the Interior Fish and Wildlife Service Memo, June 19, 1995 (USFWS 1995). 
' From New Mexico Energy, Minerals and Natural Resources Department, NMFRCD Rule No. 91-1. 
° From New Mexico Department of Game and Fish, Regulation #682, 11/30/90. 
h Until recently, listed as State endangered by the New Mexico Department of Game and Fish. 
1 Suitable habitat for this species does not occur in the proposed project area (Keller and Risberg 1995). 

STATUS: 
SE: State Endangered: New Mexico-listed species protected as threatened or endangered under the Wildlife Conservation Act. 
FC: Federal Candidate • ... [Any species) for which the USFWS has on file enough substantial information of biological vulnerability and threat, [or] for which other 

information now in the possession of the USFWS indicates that proposing to list them as threatened or endangered is possibly appropriate .. ." [Federal Register 
Vol. 56, No. 255]. 

FE: Federal Endangered: • ... Any species that is in danger of extinction throughout all or a significant portion of its range" [Federal Register Vol. 56, No. 255]. 
FT: Federal Threatened: • ... any species which is likely to become an endangered species within the foreseeable future throughout all or a significant portion of its 

range." (Endangered Species Act of 1973). 

POTENTIAL FOR OCCURRENCE: 
Unlikely - Suitable habitat for species does not exist within or near operable unit. 
Low- Potential for occurrence due to habitat requirements but not found during field survey or not known to occur in general project area. 
Moderate - Known to occur in habitat similar to project area or general area of operable unit. 
High - Species observed during field survey or known populations exist near project area. 

Note: Potential for occurrence sometimes given as a range due to variations in findings by different researchers at various times. 
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CHAPTER 4 DARHT EIS 

TABLE 4-13.-summary of Cultural Periods for the Central Pajarito Plateau 

I I 
Cultural 

I Years I Characteristics I Period 

Prehistoric Paleo-Indian 10,000 B.C. Small groups of big game hunters who may have followed game herds along 
Period to 4,000 B.C. the Rio Grande, with trips onto the Pajarito Plateau to procure obsidian and 

other resources. This period is represented at LANL by occasional surface 
finds of diagnostic projectile points made from both local obsidian and exotic 
unidentified chert. 

Archaic Period 4,000 B.C. Small groups who may have used the Pajarito Plateau for hunting and for 
to A.D. 600 seasonal uses of certain wild plants. This period is represented at LANL as 

scatters of lithic tools, chipping debris, and diagnostic projectile points. Little 
research has been conducted for this period; it is possible that buried 
habitation sites are also present at LANL. 

Early A.D. 600 Settled hunter-gatherers living in semi-subterranean pithouses and making 
Developmental to 900 simple pottery. Some possible pithouse locations and associated artifacts 
Period have been identified at LANL, but identification is tenuous. 

Late A.D. 900 Small groups of maize horticulturalists who also relied to a great extent on 
Developmental to 1100 gathering wild plants. Sites are typically small adobe, sometimes crude 
Period masonry, pueblo structures. Very few sites from this period are at LANL; 

most of those recorded are located close to the Rio Grande in the vicinity of 
Chaquehui Mesa and Lower Water Canyon. 

Coalition A.D. 1100 Maize horticulturalists. Early sites are adobe and masonry rectangular 
Period to 1325 structures, and later sites are large masonry enclosed plaza roomblocks of 

over 100 rooms. Most of the ruins recorded at LANL can be attributed to 
this time period; 700 ruins have been recorded. Some researchers attribute 
the increase in site density to migration while others see the increase in site 
numbers as a result of local population growth. 

Classic Period A.D. 1325 Intensive maize horticulturists. Settlements on the Pajarito Plateau 
to 1600 aggregated into three population clusters with outlying one- to two-room 

field houses. The central site cluster consists of four temporally overlapping 
sites: Navawi, Otowi, Tsankawi, and Tsirege. Otowi and Tsirege are at 
LANL. These ruins are ancestral to the Tewa speakers now living at San 
lldefonso Pueblo. 

Historic Spanish A.D. 1600 Grazing and seasonal use of the Plateau during this time by non-Indian 
Colonial and to 1900 groups is highly probable but has not been thoroughly documented. 
Territorial 
Periods 

Homesteading A.D. 1890 This was an outgrowth of the earlier undocumented use of the plateau for 
Period to 1943 cattle grazing, timbering, and farming activities. Hispanic and Anglo 

homestead era sites are characterized by wooden cabin and corral 
structures, rock or cement cisterns, and scattering of debris associated with 
household and farming/grazing activities. In 1918 the Los Alamos Ranch 
School, a school for boys, was founded in present day Los Alamos. 

Post 1943 A.D. 1943 In the 1940s during the early stages of the Manhattan Project, many of the 
to Present Los Alamos Ranch School buildings were appropriated for use by the U.S. 

Government. The central portion of the Pajarito Plateau is now owned by 
either the Federal government, Los Alamos County, San lldefonso Pueblo, 
or by private citizens. 
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4.6.1 Prehistoric Archeological Resources 

Three field surveys were conducted and a fourth is planned to determine the presence of archeological and 
historical cultural resources in the area of potential effects for the DARHT site. Each is described below. 
The first survey was conducted between June 1987 and November 1988 in the DARHT construction area 
and involved examination of 24.7 acres (1 0 ha). Three archeological sites were recorded in the 
construction area. Laboratory of Anthropology (LA) 71408, LA 71409 and LA 71410 (tables 4-14 and 
4-15). The New Mexico State Historic Preservation Officer (NM SHPO) concurred that these sites were 
eligible for the National Register of Historic Places (NRHP) based solely on their research potential 
(Criterion D) in correspondence with the DOE dated February 21, 1989) (Merlan 1989). An additional 
archeological site was also discussed in this report, LA 12655, also known as ''Nake'muu," and will be 
discussed below. 

The second survey was conducted in the summer of 1992 as part of a larger survey conducted for the 
LANL Environmental Restoration (ER) Program site characterizations of TA -15, -16, and -49. The larger 
ER survey included areas within the 2,500-ft (750-m) hazard radius around the DARHT firing point. A 
total of 35 archeological sites have been located as a result of these two surveys. Thirty-two of these are 
eligible for nomination to the NRHP under criterion D (research potential), and one archeological site 
(Nake'muu) is also eligible under criterion C (excellent state of preservation) (tables 4-14 and 4-15). The 
remaining resources were recommended as not eligible for nomination to the NRHP because their research 
potential has been exhausted through data retrieval. Evaluations of potential effect for individual cultural 
resources and recommendations/concurrences for "determinations of no effect" and/or "determinations of 
no adverse effect" will be presented in chapter 5. The third survey was conducted on July 6, 1995, in the 
proposed vessel cleanout facility areas (figure 3-6) and no archeological sites were found. 

A fourth survey is under way to identify cultural resources in the remaining unsurveyed areas within the 
2,500-ft (750-m) radius. Additional archeological sites recorded in this survey are anticipated to be similar 
to those previously recorded as eligible for the National Register under criterion D. The evaluation of 
cultural resources identified in this survey will be coordinated with the NM SHPO for concurrence of 
eligibility determinations and potential effects. 

The Nake'muu site, LA 12655, is an enclosed plaza pueblo located 1,100 ft (335m) to the southwest from 
the DARHT Facility. Unique architectural features are still visible, making it eligible for NRHP 
nomination under both criteria D and C. The NM SHPO concurred in this determination in 
correspondence to the DOE dated February 21, 1989 (SHPO 1989). This site is an irregular-shaped 
pueblo of possibly 50 rooms. The site has been described as the best-preserved ruin in this region. 

This site is unusual in that it is located at a high elevation, 7,175 ft (2,187 m), and is built on bedrock 
somewhat distant from agricultural resources as compared to other similar sites in the LANL area. 
Nake'muu is positioned on a high point of rocks above the junction of Cafion de Valle and Water Canyon, 
which at first appears to be for defensive purposes, yet the mesita above the ruin to the west allows easy 
access to it, and there is no sign of any defensive work west of the site (Larson 1988). 

Assigning occupational dates to the Nake'muu site is difficult. Based on masonry style, which is notable 
for the large size of tuff masonry blocks and excellent workmanship, the ruin resembles other classic 
period sites on the Pajarito Plateau. The roomblock arrangement around a central plaza is also more 
typical of Classic Period ruins than of Early Coalition ruins. There is very little pottery on the surface of 
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Site 
Numbe..-.b 

Q65 
Q 76 
Q 78 
Q 87 
Q 88 
Q 90 

Q 91 
Q 105 
Q 111 
Q 112 
Q 113 
Q 114 

Q 140 
Q 142 
Q 146 
Q 147 
Q 159 
LA 4663 

LA 4664 
LA 4665 
LA 4667 
LA 4668 
LA 4669 
LA 12657C 

LA 126570 
LA 12657E 
LA 12657F 
LA 12657G 

LA 89759 

LA 89760 
LA 71408 

LA 71409 

LA 71410 

LA 12655 

DARHT EIS 

TABLE 4-14.-Archeology Sites within a 2,500-ft (750-m) 
Radius of the DARHT Firing Site 

Site Type 
Tech 

General Location 
National Register 

Area Eligibility 

Artifact scatter 15 Mesita del Potrillo Eligible - Criterion D 
One- to three-room structure 15 Mesita del Potrillo Eligible - Criterion D 
Single roomblock pueblo 15 Mesita del Potrillo Eligible - Criterion D 
Rock shelter 15 Water Canyon Eligible - Criterion D 
Water control structure 15 Mesita del Potrillo Not eligible 
Artifact scatter 15 Mesita del Potrillo Eligible - Criterion D 

Cavate 15 Water Canyon Not eligible 
One- to three-room structure 15 Mesita del Potrillo Eligible - Criterion D 
Cavate 15 Water Canyon Eligible - Criterion D 
Rock art 15 Water Canyon Eligible - Criterion D 
Rock shelter 15 Water Canyon Eligible - Criterion D 
Cavate 15 Water Canyon Eligible - Criterion D 

Single roomblock pueblo 15 Mesita del Potrillo Eligible - Criterion D 
Single roomblock pueblo 15 Mesita del Potrillo Eligible - Criterion D 
Recent structure (Laboratory era) 15 Potrillo Canyon Eligible - Criterion D 
Historic structure 15 Potrillo Canyon Eligible - Criterion D 
One- to three-room structure 15 Mesita del Potrillo Eligible - Criterion D 
Single roomblock pueblo 15 Threemile Mesa Eligible - Criterion D 

Single roomblock pueblo 15 Threemile Mesa Eligible - Criterion D 
Enclosed plaza pueblo 15 Threemile Mesa Eligible - Criterion D 
One- to three-room structure 15 Mesita del Potrillo Eligible - Criterion D 
One- to three-room structure 15 Threemile Mesa Not eligible (excavated) 
One- to three-room structure 15 Threemile Mesa Eligible - Criterion D 
One- to three-room structure 49 Frijoles Mesa Eligible - Criterion D 

One- to three-room structure 49 Frijoles Mesa Eligible - Criterion D 
Single roomblock pueblo 49 Frijoles Mesa Eligible - Criterion D 
One- to three-room structure 49 Frijoles Mesa Eligible - Criterion D 
One- to three-room structure 49 Frijoles Mesa Eligible - Criterion D 

One- to three-room structure 49 Frijoles Mesa Eligible - Criterion D 

One- to three-room structure 49 Frijoles Mesa Eligible - Criterion D 
Single roomblock pueblo 15 Mesita del Potrillo Eligible - Criterion D, 

SHPO concurrence 
Single roomblock pueblo 15 Mesita del Potrillo Eligible -Criterion D, 

SHPO concurrence 
One- to three-room structure 15 Mesita del Potrillo Eligible - Criterion D, 

SHPO concurrence 
Nake'muu - enclosed plaza pueblo 15 Mesita del Potrillo Eligible -Criteria C & D, 

SHPO concurrence 

• LA - New Mexico Laboratory of Anthropology number; Q - LANL Field Number 
b Certain sites are not listed as a result of consultations with Indian tribes, but are considered in the impact analysis. These 

consultations were conducted in accordance with AIRFA, NHPA, ARPA, and other cultural resources laws and regulations. 

Source: Larson 1995 
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TABLE 4-15.-Archeology Sites within a 2,500-ft (750-m) and 4,000-ft (1,250-m) 
Radius of the PHERMEX Firing Site 

Site 
Site Type 

Tech 
General Location 

National Register 
Number" Area Eligibility 

2,500-ft Radius 

Q77 One- to three-room structure 15 Mesita del Potrillo Eligible - Criterion D 
LA 4665 Enclosed plaza pueblo 15 Threemile Mesa Eligible - Criterion D 
LA4668 One- to three-room structure 15 Threemile Mesa Not eligible (excavated) 
LA 4669 One- to three-room structure 15 Threemile Mesa Eligible - Criterion D 
LA 108732 One- to three-room structure 15 Mesita del Potrillo Eligible - Criterion D 
LA 108733 Single roomblock pueblo 15 Mesita del Potrillo Eligible - Criterion D 

Q 61 Single roomblock pueblo 15 Mesita del Potrillo Eligible - Criterion D 
Q 73 Single roomblock pueblo 15 Mesita del Potrillo Eligible - Criterion D 
Q74 Single roomblock pueblo 15 Mesita del Potrillo Eligible - Criterion D 
Q 75 Single roomblock pueblo 15 Mesita del Potrillo Eligible - Criterion D 
Q 83 Artifact scatter 15 Mesita del Potrillo Eligible - Criterion D 
Q 84 Single roomblock pueblo 15 Mesita del Potrillo Eligible - Criterion D 

Q 85 Artifact scatter 15 Mesita del Potrillo Eligible - Criterion D 
Q 86 Single roomblock pueblo 15 Mesita del Potrillo Eligible - Criterion D 
Q 145 Rock shelter 36 Potrillo Canyon Eligible - Criterion D 
Q 155 One- to three-room structure 15 Mesita del Potrillo Eligible - Criterion D 
w 15 Single roomblock pueblo 15 Mesita del Potrillo Eligible - Criterion D 
w 16 One- to three-room structure 15 Mesita del Potrillo Eligible - Criterion D 

w 19 Single roomblock pueblo 15 Mesita del Potrillo Eligible - Criterion D 
LA 4667 One- to three-room structure 15 Mesita del Potrillo Eligible - Criterion D 
LA 108734 Rock shelter 15 Water Canyon Eligible - Criterion D 
LA 108735 Water control feature 15 Potrillo Canyon Not eligible 
LA 108736 Artifact scatter 15 Potrillo Canyon Eligible - Criterion D 

LA 108737 Cavate 15 Mesita del Potrillo Not eligible 
LA 108745 Historic structure 15 Mesita del Potrillo Eligible - Criterion D 
LA 108746 Historic rockpile and artifact scatter 15 Mesita del Potrillo Eligible - Criterion D 
Q62 Artifact scatter 15 Mesita del Potrillo Eligible - Criterion D 
Q64 One- to three-room structure 36 Mesita del Potrillo Eligible - Criterion D 
Q66 One- to three-room structure 36 Mesita del Potrillo Eligible - Criterion D 

Q67 One- to three-room structure 36 Mesita del Potrillo Eligible -Criterion D 
Q69 Single roomblock pueblo 36 Mesita del Potrillo Eligible - Criterion D 
Q 70 Single roomblock pueblo 36 Mesita del Potrillo Eligible - Criterion D 
Q 72 Single roomblock pueblo 15 Mesita del Potrillo Eligible - Criterion D 
Q 92 Cavate 15 Water Canyon Eligible - Criterion D 
Q 138 Water control feature 15 Mesita del Potrillo Not Eligible 

Q 144 Rock art 36 Potrillo Canyon Eligible - Criterion D 
V6 One- to three-room structure 36 Mesita del Potrillo Eligible - Criterion D 
V9 Single roomblock pueblo 36 Mesita del Potrillo Eligible - Criterion D 
LA4682 Enclosed plaza pueblo 15 Mesita del Potrillo Eligible -Criterion D 
LA 4683 One- to three-room structure 36 Mesita del Potrillo Eligible - Criterion D 
LA 21366 Single roomblock pueblo 36 Mesita del Potrillo Eligible - Criterion D 

LA 71408 Single roomblock pueblo 15 Water Mesa Eligible - Criterion 
LA 71410 One- to three-room structure 15 Water Mesa D,SHPO Concurrence 
LA 89759 One- to three-room structure 49 Frijoles Mesa Eligible - Criterion 
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Site 
Number" 

LA 89760 
LA 108731 
LA 108738 

LA 108739 
LA 108740 
LA 108743 
LA 108744 

Q 63 
Q 68 
Q 71 
Q 79 
Q 80 
Q 81 

Q 82 
Q 137 
Q 139 
V2 
V3 
V4 

V5 
V7 
v 12 
v 13 
v 14 
LA4664 

LA 4679 
LA 4680 
LA 4681 
LA4686 
LA4696A 
LA4697A 

LA 46978 
LA 12655A 
LA 12657E 
LA 12657F 
LA 12657G 
LA 71409 

LA 89761 
LA 89762 
LA 89763 
LA 108741 
Q 95 
Q 96 
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TABLE 4-15.-Archeo/ogy Sites within a 2,500-ft (750-m) and 4,000-ft (1,250-m) 
Radius of the PHERMEX Firing Site - Continued 

Site Type 
Tech 

General Location National Register Eligibility 
Area 

One- to three-room structure 49 Frijoles Mesa D,SHPO Concurrence 
Artifact scatter 15 Mesita del Potrillo Eligible - Criterion D 
One- to three-room structure 15 Mesita del Potrillo Eligible - Criterion D 

Cavate 15 Water Canyon Eligible - Criterion D 
Rock Art 15 Water Canyon Eligible - Criterion D 
Single roomblock pueblo 15 Mesita del Potrillo Eligible -Criterion D 
Single roomblock pueblo 15 Mesita del Potrillo Eligible - Criterion D 

4,000-ft Radius 

Artifact scatter 36 Mesita del Potrillo Eligible - Criterion D 
Single roomblock pueblo 36 Mesita del Potrillo Eligible - Criterion D 
Single roomblock pueblo 36 Mesita del Potrillo Eligible - Criterion D 
Single roomblock pueblo 36 Mesita del Potrillo Eligible - Criterion D 
Water control feature 36 Mesita del Potrillo Eligible - Criterion D 
One- to three-room structure 36 Mesita del Potrillo Eligible - Criterion D 

Single roomblock pueblo 36 Mesita del Potrillo Eligible - Criterion D 
Single roomblock pueblo 15 Mesita del Potrillo Eligible - Criterion D 
Single roomblock pueblo 15 Mesita del Potrillo Eligible - Criterion D 
Water control feature 36 Mesita del Potrillo Not Eligible 
Water control feature 36 Mesita del Potrillo Not Eligible 
Water control feature 36 Mesita del Potrillo Not Eligible 

Water control feature 36 Mesita del Potrillo Not Eligible 
One- to three-room structure 36 Mesita del Potrillo Eligible - Criterion D 
Single roomblock pueblo 36 Mesita del Potrillo Eligible - Criterion D 
Water control feature 36 Mesita del Potrillo Not Eligible 
Water control feature 36 Mesita del Potrillo Not Eligible 
Single roomblock pueblo 15 Threemile Mesa Eligible - Criterion D 

Single roomblock pueblo 36 Mesita del Potrillo Eligible - Criterion D 
One- to three-room structure 36 Mesita del Potrillo Not eligible (excavated) 
Single roomblock pueblo 15 Mesita del Potrillo Eligible - Criterion D 
One- to three-room structure 15 Mesita del Potrillo Not eligible (excavated) 
Single roomblock pueblo 49 Frijoles Mesa Eligible - Criterion D 
Single roomblock pueblo 49 Frijoles Mesa Eligible - Criterion D 

Single roomblock pueblo 49 Frijoles Mesa Eligible - Criterion D 
Enclosed plaza pueblo 37 TA-16 Mesa Eligible - Criterion C,SHPO 
Single roomblock pueblo 49 Frijoles Mesa Concurrence 
One- to three-room structure 49 Frijoles Mesa Eligible - Criterion D 
One- to three-room structure 49 Frijoles Mesa Eligible - Criterion D 
Single roomblock pueblo 15 Water Mesa Eligible - Criterion D 

Eligible - Criterion D,SHPO 
Concurrence 

Artifact scatter 49 Frijoles Mesa Potentially eligible - Crit. D 
Cavate 49 Branch of Water Canyon Potentially eligible - Crit. D 
Rock shelter 49 Water Canyon Potentially eligible - Crit. D 
Rock shelter 15 Water Canyon Eligible - Criterion D 
One- to three-room structure 15 Potrillo Canyon Eligible - Criterion D 
Cavate 15 Potrillo Canyon Eligible - Criterion D 
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TABLE 4-15.-Archeology Sites within a 2,500-ft (750-m) and 4,000-ft (1,250-m) 
Radius of the PHERMEX Firing Site - Continued 

Site 
Site Type 

Tech 
General Location National Register Eligibility 

Number" Area 

LA4698 Single roomblock pueblo 49 Frijoles Mesa Eligible - Criterion D 
LA 4698 One- to three-room structure 49 Frijoles Mesa Eligible - Criterion D 
LA 4699 Single roomblock pueblo 49 Frijoles Mesa Eligible - Criterion D 
LA4699 One- to three-room structure 49 Frijoles Mesa Eligible - Criterion D 
LA 12657 Single roomblock pueblo 49 Frijoles Mesa Eligible - Criterion D 
LA 12657 One- to three-room structure 49 Frijoles Mesa Eligible - Criterion D 

LA 12657 One- to three-room structure 49 Frijoles Mesa Eligible - Criterion D 
LA 13286 Cairn 15 Threemile Mesa Not eligible (excavated) 
LA 21322 Artifact scatter 36 Potrillo Canyon Potentially eligible - Crit. D 
LA 89736 Artifact scatter 49 Frijoles Mesa Potentially eligible - Crit. D 
LA 89738 Artifact scatter 49 Frijoles Mesa Potentially eligible - Crit. D 
LA 89739 Water control feature 49 Frijoles Mesa Not Eligible 

LA 89740 Artifact scatter 49 Frijoles Mesa Potentially eligible - Crit. D 
LA 89741 Artifact scatter 49 Frijoles Canyon Potentially eligible - Crit. D 
LA 89742 One- to three-room structure 49 Frijoles Mesa Eligible - Criterion D 
LA 89744 Rubble Mound 49 Frijoles Mesa Potentially eligible - Crit. D 
LA 89745 Rubble Mound 49 Frijoles Mesa Potentially eligible - Crit. D 
LA 89746 Rubble Mound 49 Frijoles Mesa Potentially eligible - Crit. D 

LA 89756 One- to three-room structure 49 Frijoles Mesa Eligible - Criterion D 
LA 89757 Artifact scatter 49 Frijoles Mesa Potentially eligible - Crit. D 
LA 108742 Cavate 15 Water Canyon Eligible - Criterion D 

• ~ - New Mexico Laboratory of Anthropology number; Q - ~NL Field Number. 

Source: Larson 1995 

the site. It is possible that trash was thrown over the steep canyon walls, leaving very little in the way of 
datable material immediately near the site (Larson 1988). The fourth survey will investigate the area in 
Water Canyon and Cafion de Valle below Nake'muu and will resurvey the mesa where Nake'muu is 
located in an effort to find additional cultural material that can be used to establish the dates of occupation 
for the pueblo. 

LA 71408 and LA 71409 are located outside the construction zone proper, but early plans for the facility 
placed the access road adjacent to the sites. The access road was re-sited in 1989 to avoid contact with 
the site boundaries, and the two sites were fenced to protect them from any accidental disturbance during 
construction work. The NM SHPO, in correspondence to the DOE dated February 21, 1989, stated 
satisfaction " ... that adequate consideration has been given to measures to avoid adverse effects to the 
recorded sites." (Merlan 1989) 

LA 71410 is located in the construction zone under the earth berm to the north of the firing point. 
Realignment of the berm in order to avoid disturbing this archeological site would have exposed 
Nake'muu to more potential debris from blasting (see chapter 5 for a full discussion). At the request of 
the Pueblo San Ildefonso (Torres 1994) and with the concurrence of the NM SHPO (Merlan 1994), LA 
7141 0 was thoroughly recorded and then capped with clean earth on April 26, 1994, and buried several 
days later under the earth berm. 
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4.6.2. Historical Resources 

There are two Manhattan Project/Early Cold War buildings in the 2,500-ft (750-m) radius which are 
potentially eligible for inclusion on the NRHP under criterion A: Control Chamber B (TA-15-9) and 
Firing PitH/Camera Chamber (TA-15-92). The PHERMEX Facility itself, although not 50 years old, is 
also potentially eligible for NRHP inclusion because of its association with the Cold War. A thematic 
NRHP nomination of LANL structures associated with the Manhattan Project and the Cold War Era is 
ongoing. 

4.6.3. Native American Cultural Resources 

Cultural resources are of special importance to Native Americans. Those resources, located on LANL, 
may consist of prehistoric sites with ceremonial features such as kivas, village shrines, petroglyphs, or 
burials, or may consist of traditional cultural properties with no observable man-made features. 
Figure 4-19 shows the locations of Native American reservations in the immediate vicinity of LANL. 
Consultations with local Native Americans to identify any such cultural resources have been conducted in 
the past and are currently ongoing. These consultations will continue, as appropriate, throughout the life 
of activities at DARHT and PHERMEX. 

In the spring of 1993, consultations with San Ildefonso Pueblo were renewed. On December 6, 1993, a 
tribal representative visited LA 71410, LA 714108, and LA 71409 to discuss mitigation alternatives for 
LA 71410. A copy of the 1988 cultural resource survey report was given to this representative to present 
to the tribal council. On January 27, 1994, the DOE sent a copy of the cultural resource survey report and 
all relevant SHPO consultation to the governor of San Ildefonso Pueblo and specifically asked for 
recommendations for mitigation of LA 71410. Council representatives visited LA 71408, LA 71409, and 
LA 71410 on February 7, 1994. Another copy of the original 1988 cultural resource survey report was 
sent on February 11, 1994, to the governor of San Ildefonso Pueblo, the Native American group with the 
most direct claim to descent from the prehistoric inhabitants of what is now TA-15. No response was 
received. Representatives from San Ildefonso Pueblo, Jemez Pueblo, and Cochiti Pueblo were given a 
briefing on the DARHT project on December 2, 1994, and visited Nake'muu as well as LA 71408 and 
LA 71409 (LA 71410 had already been buried beneath the earth berm). Native American input on 
possible effects to unidentified traditional cultural properties was requested during this visit. During May, 
June, and July of 1995, DOE consulted with representatives of the four Accord Tribal governments (San 
Ildefonso, Santa Clara, Jemez, and Cochiti) on the content of the draft EIS, specifically in regard to the 
provisions of AIRF A. Numerous comments on the draft were recorded from the Tribal governments. In 
particular, concerns regarding the identification of archeological and cultural resources in the draft EIS 
were resolved through changes in this final EIS. DOE will continue to consult with the four Accord tribes 
on a government-to-government basis to ensure protection of traditional cultural properties. 

4.6.4 Paleontological Resources 

No paleontological sites are reported on Threemile Mesa, and the near-surface stratigraphy is not 
conducive to preserving plant and animal remains. These near-surface materials are volcanic ash and 
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pumice that may have been hot when deposited. Occasionally, some charcoal is found at the base of an 
ashfall. The deposits date mostly from about one million years ago and have a total thickness of about 
750 ft (229 m). 

4. 7 SOCIOECONOMIC ENVIRONMENT 

Any major changes in activities undertaken at LANL have the most immediate socioeconomic effects on 
LANL employees and their respective communities. These communities are located throughout Los 
Alamos, Santa Fe, and Rio Arriba counties in north-central New Mexico (see figure 4-1). The LANL 
Office of Community Relations estimates that 91.6 percent of the LANL employees reside in this tri
county region (LANL 1994c). Furthermore, the U.S. census estimated that 95.6 percent of the Los 
Alamos County workforce resided in this tri-county region in 1990 (Bureau of the Census 1994). Based 
on both considerations, any major changes in activities at the LANL site would potentially have their most 
immediate socioeconomic effects on residents in this tri-county region. A description of this affected 
environment is provided in the following sections based on a summary of its demographic, economic, and 
social characteristics. 

4.7.1 Demographic Characteristics 

The predominant population in the region-of-interest is white caucasian with 50.1 percent having Hispanic 
ethnic background (see table 4-16). Native Americans residing in Los Alamos, Rio Arriba, and Santa Fe 
counties account for 5 percent of the general population. Extending this region to include Sandoval 
county increases the percentage of Native Americans to just under 10 percent of the greater general 
population. The Pueblos of San Ildefonso, Cochiti, Jemez, and Santa Clara are important centers of these 
Native American populations. 

Some 62.5 percent of the total population in the tri-county region is between the ages of 18 and 65. 
Approximately 80.7 percent of this population has completed high school, and 30.5 percent has attained a 
baccalaureate degree or higher. A significant difference exists in educational attainment levels within the 
region, as evidenced by Los Alamos and Rio Arriba counties. 

The median and per capita income levels of the population in the region were $30,408 and $14,538 in 
1990. While both of these income levels are close to their respective state averages of $27,623 and 
$14,254, there are very significant differences in income levels among the various counties. At the time 
of the 1990 Census, it was estimated that 15 percent of the tri-county residents fell below official poverty 
thresholds. Poverty thresholds vary by size of family and number of related children under 18 years 
(Bureau of the Census 1990). For example, in 1989, $14,990 was the official poverty threshold for a 
family of five persons. 

4. 7.2 Economic Base 

This section summarizes the economic base of the tri-county region. An overview of the economic base is 
shown in figure 4-20 in terms of income and expenditure flows between LANL, households, businesses, 
and governments. 
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TABLE 4-16.-Demographic Profile of the Population 
in the Tri-County Region-of-interest 

Parameters Los Alamos Santa Fe Rio Arriba 

Total Population (1990) 18,115 98,928 34,365 

Households (1990) 7,213 37,840 11,461 

Persons per Household (1990) 2.50 2.54 2.97 

Race (1990)- Percent of Total 
Population 

White 94 80 70 
Black 1 1 1 
Native American 1 3 15 
Asian 2 1 1 
Other 2 15 13 

Ethnicity (1990) 
Hispanic 2,008 48,939 24,955 
Percent of total population 11.1 49.5 72.6 

Ages (1990) 
Percent under 18 26.0 26.0 32.4 
Percent 65 and over 9.2 10.1 9.7 

Education (1990) - Persons 25 
years and older 

Percent High School 
Graduate or Higher 94.7 82.6 65.9 

Percent Bachelor's Degree 
or Higher 53.4 32.3 10.3 

Income (1989) 
Median Household 

Income($) 54,801 29,403 18,373 
Per Capita Income ($) 22,900 15,327 7,859 
Percent of Persons Below 

Poverty Line 2.4 13.0 27.5 

Source: Bureau of the Census 1994 

Regional Total 

151,408 

56,514 

2.67 

79 
1 
5 
1 

14 

75,902 
50.13 

27.6 
9.90 

80.7 

30.5 

30,408 
14,538 

15.0 

LANL is the largest employer in the tri-county region. Its direct economic impact on the tri-county region 
is significant even after deducting procurement and wage/salary payments made outside the tri-county 
region- denoted as leakage(s). For FY 1993, the LANL payroll for the tri-county region was 
$450 million for 7,256 full-time personnel (LANL 1994c). During the same year, LANL spent 
approximately $220 million in procurement in the tri-county region (LANL 1994c). Therefore 
$670 million ($450 + $220) in direct income was available for households and businesses to make 
additional purchases of products and services within or outside the tri-county region. A description of 
employment and wage earnings by economic sector within the tri-county region is provided in table 4-17. 

The average annual employment in the tri-county region during CY 1993 covered 71,776 workers who 
earned a total of $1.82 billion in wages (New Mexico State Department of Labor 1994). At the sectoral 

4-57 



CHAPTER 4 

SALARIES 

$47 MILLION 
PAYROLL TAXES 

LOS ALAMOS 
NATIONAL 

LABORATORY 

$220 MILLION 

FIGURE 4-20.-Income and Expenditure Flows from LANL to Businesses, 
Households, and Governments for FY 1993. 

DARHT EIS 

level, employment and wages were highest in the service, State or Federal Governments (including 
LANL), and gross trade sectors of the regional economy. Together these sectors accounted for 76 percent 
of the employment and 79 percent of the wages in the regional economy. Meanwhile, the unemployment 
rate for the tri-county region as a whole was 5.5 percent. 

The sectoral patterns of employment and wages are significantly different from county to county. 
Employment and wages during 1993 were highest in Santa Fe, followed by Los Alamos and Rio Arriba 
counties. Meanwhile, the unemployment rate in Rio Arriba County during 1993 was nearly three times 
that of Santa Fe County and more than five times that of Los Alamos County. 

The flow of income and expenditures from LANL also generates direct State and local tax revenue. In 
FY 1993, LANL paid $41 million in payroll taxes and $6 million in additional tax payments within the 
tri-county region. Consequently, significant changes in the level of LANL activities could potentially affect 
government tax revenues, payments, and services in the tri-county region. 

The operating costs associated with PHERMEX for FY 1994 were about $3.5 million. The allocation for 
FY 1995 is $4.2 million. These annual costs are considered reasonably typical. This funding provides 
support for operating personnel, physics support, clearance staff, firing crew, fire department, LANL's 
facility space tax, contractor support, facility scheduling, and a safety and environmental compliance 
program. Contractor support includes janitorial services, routine maintenance, minor upgrades, and firing 
point cleanup. DOE has invested about $1 million per year in maintenance, minor upgrades, and 
replacement parts for PHERMEX. This would be expected to increase each year as long as the facility is 
operated. The current amount is less than 0.2 percent of LANL's total annual expenditures. 
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TABLE 4-11.-1993 Employment and Wage Profile in the Tri-County Region-of-interest 

Santa Fe Los Alamos Rio Arriba Total 

Economic Total Total Total Total 
Sectors Employment Wages (in Employment Wages (in Employment Wages (in Employme'nt Wages (in 

millions) millions) millions) millions) 

Agriculture 364 $ 6.08 28 $ 0.42 59 $ 0.55 451 $ 7.05 

Construction 
and Mining 3,120 65.57 170 2.90 382 6.87 3,672 75.34 

Manufacturing 2,016 48.24 63 1.27 315 5.01 2,394 54.52 

Transportation 
and Utilities 1,056 26.18 66 1.29 268 8.37 1,390 35.84 

Trade 12,725 190.80 1,236 19.40 1,480 18.50 15,441 228.70 

F.I.R.E. 2,311 69.21 341 8.38 216 3.96 2,868 81.55 

Services 13,520 281.33 4,424 133.38 2,331 35.76 20,275 450.47 

Government 
Federal 1,510 51.54 190 7.38 455 11.96 2,155 70.88 
State 9,104 225.84 157 1.88 493 9.87 9,754 237.59 
LANL NA NA 7,256 450.00 NA NA 7,256 450.00 
Local 3,613 75.27 1,081 29.55 1,426 25.89 6,120 130.71 

Totals 49,339 $1,040.06 15,012 $655.85 7,425 $ 126.74 71,776 $1,822.71 

Percent 
Unemployment 4.9 2.1 11.8 5.5 

Sources: The covered employment and wage figures presented here are based on counts of employees covered under the New Mexico 
Unemployment Compensation Law, consistent with the ES-202 series reported to the U.S. Bureau of Labor and Statistics (New Mexico Department of 
Labor 1994). The reported unemployment figures are published by the U.S. Department of Census (Bureau of the Census 1994). Note that the 
employment and wage data are based on survey data by place of residence while the unemployment data is based on survey information reported by 
place of work. 

4.7.3 Community Infrastructure and Social Services 

This section describes community infrastructure and social services within the tri-county region. 
Table 4-18 lists the status of occupied and vacant housing units in the tri-county region and the number of 
new private housing units authorized by building permits for the period 1990-1992 (Bureau of the Census 
1994). 

In 1990, the tri-county region contained a total of 63,386 housing units, of which 40,206 were owner
occupied and 16,308 were renter-occupied. The median value of owner-occupied units was $126,100 in 
Los Alamos County, which is higher than both other counties in the region. The median gross rent was 
lowest in Rio Arriba County and about the same in both Los Alamos and Santa Fe Counties. 
Coincidentally, the vacancy rate was lowest in Los Alamos County and highest in Rio Arriba County. 
Santa Fe County appeared to be the fastest growing county in the region, as measured by the number of 
new housing permits issued during the period 1990 to 1992 relative to the existing housing stock in 1990. 
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TABLE 4-18.-Status of Housing Infrastructure by County in the Region-of-interest 

Criteria Los Alamos Santa Fe Rio Arriba Total 

Total housing units (1990) 7,565 41,464 14,357 63,386 

Occupied Units 7,213 37,840 11,461 56,514 
Owner occupied (1990) 5,367 25,621 9,218 40,206 
Percent owner occupied (1990) 74.4 67.7 80.4 71 
Median value (1990) $126,100 $103,300 $58,800 NA 

Renter occupied (1990) 1,846 12,219 2,243 16,308 
Median gross rent (1990) $467 $489 $285 NA 

Vacant units (1990) 352 3,624 2,896 6,872 
Vacancy rate 4.7 8.7 20.2 10.8 

New housing building permits (1990-1992) 119 1188 28 1,335 
Percent of 1990 housing stock 1.6 2.9 0.2 NA 

Source: Bureau of the Census 1994 

Community infrastructure is further defined by education and health-care infrastructure in the tri-county 
region. Each county government provides its own public education and health-care services. Table 4-19 
lists the status of these two elements by county. 

In 1990, student enrollment totaled 40,414 in selected school districts throughout Los Alamos, Santa Fe, 
and Rio Arriba counties (Bureau of the Census 1994 ). These students attended 102 schools within the 
tri-county region (New Mexico State Department of Education 1994). Similarly, health care services and 
facilities are heavily concentrated in Santa Fe County relative to the other two counties in the region. 

4.7.4 Environmental Justice 

Under Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations 
and Low-Income Populations, Federal agencies are responsible for identifying and addressing the 
possibility of disproportionately high and adverse health and environmental impacts of programs and 
activities on minority and low-income populations. Hereafter, minority populations refer to all people of 
color, exclusive of white non-Hispanics. Low-income populations refer to household incomes below 
$15,000 per year. Figures 4-21 through 4-24 illustrate the percentages of minority populations and low
income households within a 10-, 30-, and 50-mi (16-, 48-, and 80-km) radius of the site. This area spans 
portions of Los Alamos, Rio Arriba, Santa Fe, and Sandoval counties. 

Figure 4-21 also illustrates that a relatively small proportion of Hispanics or Native Americans live within 
a 10-mi (16-km) radius. A much larger concentration of minority populations resides between 10, 30, and 
50 mi (16, 48, and 80 km) from the site (figures 4-21 and 4-22). Table 4-20 describes the geographic 
distribution of these minority populations in relation to distance from the site. Of a total population of 
18,115 persons living within a 1 0-mi (16-km) radius of the proposed site, minorities account for 
14 percent of the population. In contrast, minorities account for 65 percent of the general population 
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TABLE 4-19.-Education and Health Care Infrastructure by County in the Region-of-interest 

Criteria Los Alamos Santa Fe Rio Arriba Total 

Total School Enrollment" (1990) 5,020 25,743 9,651 40,414 
College (1990) 1,288 6,727 1,808 9,823 
Elementary or high school (1990) 3,236 17,363 7,316 27,915 
Percent public (1990) 96.2 90.6 91.7 

Number of Schools8 (1994) 12 67 23 102 
Public (1994) 7 25 14 46 
Private (1994) 5 42 9 56 

Community Hospitals (1990) 1 1 1 3 
Number of beds (1990) 53 226 54 333 
Number of physicians (1990) 42 228 26 296 

• The figures presented are for county school districts. Only in the case of Los Alamos County are they comparable to the 
county-wide figures. 

Source: The figures on pupil enrollment and health care services are from the U.S. Census County Data Book, 1994 {Bureau 
of the Census 1994). The figures on number and composition of schools in the county districts are from the New Mexico State 
Department of Education {1994). 

living 10 to 30 mi (16 to 48 km) from the site. The overall percentage of minorities within 30 and 50 mi 
( 48 and 80 km) from the site exceeds the white non-Hispanic segment of the population. 

Table 4-21 and figures 4-23 and 4-24 provide similar descriptions of the concentration of low-income 
households within 10, 30, and 50 mi (16, 48, and 80 km) of the site. Of a total of 55,411 households in 
the 30-mi (48-km) radius, 13,536 (24 percent) had incomes below $15,000. However, the number of 
these relatively low-income households increases sharply beyond the 10-mi (16-km) radius. Only 581 
(2 percent) households had incomes below $15,000 within 10 mi (16 km) from the site while 12,995 
(23 percent) households had equally low incomes between 10 and 30 mi (16 and 48 km) from the site. 
Within a 50-mi (80-km) radius of the site, 18,519 (24 percent) households had annual incomes of $15,000 
or less in 1990. 

4.8 RADIOLOGICAL AND CHEMICAL ENVIRONMENT 

This section describes the radiological and chemical environments at LANL and Area III. 

4.8.1 Regional Environment 

The regional study area for the radiological and chemical environment includes LANL and a number of 
sampling stations up to approximately 20 mi (30 km) from LANL. LANL routinely monitors for 
radioactive and nonradioactive pollutants on LANL sites and in the surrounding region. 
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Population 
Group 

Total 

Total Nonminority 

Total Minority 
Hispanic Origin 
Native American 
Other Minority 

Percent Minority 

Percent Nonminority 

TABLE 4-20.-Distribution of Population by Ethnicity 
within a 50-mi (80-km) Radius of the DARHT Site 

Population within 
Population within a Population 

a 10-mi (16-km) 
10- to 30-mi (16- to within a 30-mi 

Radius of the Site 
48-km) (48-km) Radius 

Radius of the Site of the Site 

18,115 133,028 151,143 

15,556 47,059 62,615 

2,559 85,969 88,528 
1,933 72,470 74,403 

154 12,368 12,522 
472 1,131 1,603 

14 65 59 

86 35 41 

Source: Bureau of the Census 1994 

Income Class 

Total Households 
< $15,000 
$15,000 to $24,999 
$25,000 to $34,999 

$35,000 to $49,999 
$50,000 to $74,999 
$75,000 to $99,999 
$100,000 or more 

TABLE 4-21.-Distribution of Population by Income 
within a 50-mi (80-km) Radius of the DARHT Site 

No. of 
No. of Households 

No. of 
Households 

within a 10- to 30-
Households 

within a 10-mi 
mi (16- to 48-km) 

within a 30-mi 
(16-km) Radius (48-km) Radius 

of the Site 
Radius of the Site 

of the Site 

7,211 48,200 55,411 
581 12,955 13,536 
597 9,582 10,179 
704 7,694 8,398 

1,281 7,943 9,224 
2,092 6,389 8,481 
1,219 1,792 3,011 

737 1,845 2,582 

Source: Bureau of the Census 1994. 

4.8.1.1 Radiological 

DARHT EIS 

Population 
within a 50-mi 
(80-km) Radius 

of the Site 

214,727 

99,257 

115,470 
92,954 
19,421 
3,095 

54 

46 

No. of 
Households 

within a 50-mi 
(80-km) Radius 

of the Site 

77,448 
18,519 
14,531 
12,983 

13,600 
11,283 
3,572 
2,960 

Many of the activities that take place at LANL involve handling radioactive materials and operating 
radiation-producing equipment. Radiological doses are calculated to estimate the potential health impacts 
of any releases of radioactivity to the public. Standards exist which limit the maximum effective dose 
equivalent (EDE) to the public. The DOE's public dose limit (PDL) is 100 mrem/yr EDE received from 
all pathways, and EPA restricts the EDE received by air to 10 mrem/yr. These values are in addition to 
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those from normal background, consumer products, and medical sources, which total about 300 to 
350 mrem/yr. Both standards apply to locations of maximum probable exposure to an individual in an 
offsite, uncontrolled area. 

EPA-approved methods were used to calculate radiation doses to the public from LANL emissions and 
demonstrate compliance with National Emissions Standards for Hazardous Air Pollutants (NESHAP) 
requirements [40 CFR 61]. EPA-approved methods do not allow LANL to take into account shielding or 
occupancy standards. In 1992, that EDE was 7.9 mrem, which is in compliance with EPA standards of 
10 mrem/yr from the air pathway (DOE 1993b). However, in 1990, the Los Alamos Meson Physics 
Facility (LAMPF) at LANL exceeded the EPA annual standard for radionuclide emissions and was cited. 
The maximum probability of a latent cancer fatality from such a dose would be 4 x 10-6. The estimated 
maximum EDE resulting from LANL operations in 1993 was 5.6 mrem (DOE 1994). Thus, 1992 is 
considered a representative year for recent LANL operations. The 1993 EDE shows a reduction which 
may be indicative of DOE's change in mission which halted production of weapons. 

DOE directs use of site-specific input data, where available, and realistic dose calculation estimates for 
annual site environmental reporting. In 1992, the estimated maximum EDE resulting from LANL 
operations was 6.1 mrem, taking into account shielding by buildings (30 percent reduction) and occupancy 
(100 percent for residences, 25 percent for businesses). The maximum probability of a latent cancer 
fatality from such a dose would be 3 x 10-6. This dose is 6 percent of DOE's 100 mrem/yr PDL for all 
pathways (LANL 1994a). Approximately 95 percent of the dose (DOE 1993b) was from external 
radiation from short-lived, airborne emissions from a linear particle accelerator at LAMPF. 

In 1992, the annual collective dose to the population from operations at LANL was 1.4 person-rem. No 
latent cancer fatalities (7 x 10-4 LCFs) would be expected among the members of the population. 
Table 4-22 presents a comparison of the 1992 annual EDEs with DOE dose limits and background values. 
The estimated maximum EDE from LANL operations is less than 2 percent of the 346 mrem received 
from background radiation and other sources in Los Alamos during 1992 (figure 4-25). 

LANL measures environmental external penetrating radiation (including x-rays, gamma rays, and charged
particle contributions from cosmic, terrestrial, and LANL sources) with thermoluminescent dosimeters 
(TLDs) at 166 locations within three independent networks, including 4 regional and 23 perimeter offsite 
locations (Jacobson 1995 and LANL 1994a). The locations of these networks are onsite at LANL and 
offsite (perimeter and regional) at the LANL boundary north of the LAMPF, and at low-level radioactive 
waste management areas as shown in figure 4-26 (LANL 1994a). The natural terrestrial components are 
primarily from the decay of potassium-40 and the radionuclides in the decay chains of thorium and 
uranium. In 1992, the annual average TLD measurement taken from offsite regional stations was 
102 mrem. This offsite average was generally the same as the average TLD measurement taken from 
perimeter stations and onsite stations which averaged 119 mrem and 128 mrem, respectively 
(LANL 1994a). The average dose at the Frijoles Mesa station, which is the closest station to PHERMEX, 
was 119 mrem. 

Samples of foods (produce, fish, and honey) are collected and analyzed for radioactivity in an effort to 
monitor potential contamination in the food chain resulting from LANL operations (figure 4-27). The two 
main objectives of the foodstuffs monitoring program are to: 
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TABLE 4-22.-Comparison of 1992 Annual Effective Dose Equivalents Near LANL 
Operations with Dose Limits and Background 

Average Dose to 

DARHT EIS 

Criteria 
Maximum Nearby Residents Collective Doseb 

Individual Dose• 
Los Alamos White Rock 

Dose Attributable to LANL 6.1 mrem 0.12 mrem 0.11 mrem 1.4 person-rem 

Location Residence north - - Area within 50 mi 
of TA-53 (80 km) of LANL 

Natural Background 340 mrem 340 mrem 327 mrem 72,000 person-rem 

DOE Public Dose Limit 100 mrem - - -
Percentage of 6.1 0.12 0.11 -

Public Dose Limit 

Percentage of Background 2 0.04 0.03 0.002 

• The maximum individual dose to any individual at or outside LANL at sites where the highest dose rate occurs (the location of 
the maximum exposed individual [MEl]). Calculations take into account occupancy (the fraction of time a person is actually at 
that location) and shielding by buildings, as specified by the DOE 5400.5 for calculating public dose limits (POL). 

b Collective dose to population within 50 mi (80 km) of LANL. 
• This value includes a radon contribution on the order of 200 mrem, but such a value can vary considerably. 

Source: LANL 1994a 

• Compare levels of radionuclides in foodstuffs collected from offsite regional (background) areas to 
levels in foods collected from LANL and perimeter areas 

• Calculate any additional radiation dose to LANL and area residents (Los Alamos and White Rock) 
based on the data collected. 

The data also are compared to radiation protection standards recommended by the International 
Commission on Radiological Protection and the National Council on Radiation Protection and 
Measurements (LANL 1994a). 

In 1992, surface- and bottom-feeding fish were collected upstream of LANL at Abiqui, Heron and/or 
El Vado reservoirs, and downstream of LANL at Cochiti reservoir to determine tissue radiation levels. 
The mean total uranium level in the surface-feeding fish was 1.2±1.5 (2cr) ngldry g for the upstream 
reservoirs and 5.4±18.6 (2cr) ngldry g for the downstream reservoir. In the bottom-feeding fish, the mean 
total uranium level was 5.2±8.0 (2cr) ngldry g for the upstream reservoirs and 8.8±6.4 (2cr) ngldry g for 
the downstream reservoir (Fresquez et al. 1994a). 

Elk (Cervus elaphus) spend the winter in areas at LANL that may contain radioactivity above natural 
and/or worldwide fallout levels. A LANL study found no significant differences in radionuclide contents 
in any tissue samples collected from elk on LANL lands compared with elk collected from offsite 
locations (Fresquez et al. 1994b ). 
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Total = 346 mrem 

Cosmic and 
Terrestrial (25.1 %) 

Medical, etc. 
(13.3%) 

~ ~-----.ir---L-~ 

Source: LANL 1994a 

Self 

FIGURE 4-25.-Components of the 1992 Effective 
Dose Equivalent (EDE) at LANL's Maximum 

Exposed Individual (MEl) Location. 

TABLE 4-23.-Background Concentrations 
of Selected Elements in Soils at LANL 

All Soils and Horizon Ab 
Element 

Fracture Fill 
Concentration 

Materials 
(ppm)" 

(ppm)' Mean 

Be 1.23 0.71 
2.37° 

Cu 6.6 6.5 

Pb 16.7 15.8 
28.36° 

u 0.94 0.9 

• Using SW846 - An EPA toxicity characteristic leaching 
procedure test method. 

b Horizon A is the uppermost soil horizon characterized 
during background investigation. 

c Hydrofluoric acid used in sample dissolution. 

Source: Longmire 1994 
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4.8.1.2 Chemical 

The regional chemical environment is described by 
background chemical data for soils and the LANL 
activities that may produce hazardous/toxic wastes. 
Some activities at LANL use chemicals that may 
present a significant risk to humans and the 
environment. 

Recent background chemical data for soils collected 
at Los Alamos are shown in table 4-23. These data 
were collected from soils, which may have 
application for fill or reworked unconsolidated 
material found at the townsites and other disturbed 
areas of LANL. Table 4-23 contains chemical data 
for all soils and fracture fill material and chemical 
data from the A horizons, the uppermost soils 
found on the Pajarito Plateau at LANL. 

4.8.2 Local Environment 

This section describes the local radiological and 
chemical environment. 

4.8.2.1 Radiological 

In 1992, PHERMEX operations contributed less 
than 1 percent of the total dose from LANL 
operations to the maximally exposed members of 
the public from LANL operations. The annual 
collective dose to the population from operations at 
PHERMEX was approximately 0.1 person-rem. 
No latent cancer fatalities ( 5 x 10'5 LCF s) would 
be expected among the members of the population. 

PHERMEX is an insignificant contributor to 
environmental levels of tritium. Honey samples 
are periodically collected and analyzed for 
radioactivity in an effort to monitor potential 

contamination in the food chain resulting from TA-15 operations. Tritium levels in honey collected from 
TA-15 from 1979 to 1993 ranged from 0.5 to 26.0 (± 6.0) pCi/mL (Fresquez et al. 1995). 

The soil around PHERMEX is contaminated with materials that were part of the experiments that used 
high explosives. DOE has conducted studies, including aerial surveys using helicopters and soil-sampling 
surveys, that indicate that elevated levels of depleted uranium are found on the firing point (Fresquez and 
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FIGURE 4-26.-0ffsite Perimeter and Onsite LANL TLD Locations. 
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Mullen, 1995). A detailed discussion of these 
studies can be found in section 4.3.3. 

4.8.2.2 Chemical 

Materials released during open-air tests at the 
PHERMEX Facility have resulted in low but 
observable quantities of lead, beryllium, and 
mercury on or near the firing site. Soil sample 
surveys conducted in 1993 indicate that no lead, 
beryllium, or mercury are observed beyond 200 ft 
( 60 m) of the firing point (Fresquez 1994 ). This 
survey is described in detail in appendix D. 

4.9 IDSTORY OF ACCIDENTS 
ATPBERMEX 

Two environmental occurrences or spills have been 
reported since 1991, the first year that occurrence 
reporting database information was available. In 
1992, there was a transitory discharge to the 
PHERMEX outfall of 0.49 ppm cyanide, in excess 

of the NPDES permit level of 0.2 ppm cyanide. This occurrence was traced to a single discharge of film 
processing chemicals, discharged when film bath chemicals were exchanged. In 1995, seven Los Alamos 
firemen were exposed to smoke and potential detonation by-products when a firing-site debris pile near 
PHERMEX caught on fire as a result of a firing site detonation. All firemen were checked for exposure 
to depleted uranium and potential hazardous substances in the pile; all results were negative. 

During the most recent ten-year period (1985 to 1994), the statistics for PHERMEX indicate that there was 
a total of 19 lost work days. None of these injuries - a contusion, a concussion, and numerous back 
strains caused by common workplace accidents - were considered serious. There have been no accidents 
associated with the detonation of explosives. 

The PHERMEX accidents, environmental occurrences, and spills reported above have been minor and had 
negligible consequences to workers, the environment, and the public. A summary of accidents which 
may occur at the PHERMEX facility is shown in table 4-24. 

LANL has developed and maintains an emergency management system that, through emergency planning, 
emergency preparedness, and effective response capabilities, is capable of responding to and mitigating the 
potential consequences of emergencies. The Emergency Management Plan incorporates in one document a 
description of the entire process designed to plan for, respond to, and mitigate the potential consequences 
of an emergency (LANL 1994a). PHERMEX has an emergency response plan and procedures to initiate a 
sitewide response, if necessary, through the sitewide program. The PHERMEX plan requires pre-staging 
of the LANL fire department for uncontained detonations. 
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TABLE 4-24.-Hazards at Hydrodynamic Test Facilities 

Hazard Location Comments 

Ionizing Radiation Exposure Accelerator bay, optical room, and Beam pulse with up to 2,000 rad x-rays 
Personnel inside exclusion areas firing pad at one meter on axis 

during beam pulsing 

Electrical 
Personnel in contact with the power Accelerator room and power supply Power supplies with voltages up to 

supplies or capacitor banks rooms 4MV, high energy-densities in 
capacitor banks 

Personnel in contact with laser power Accelerator bay and laser rooms Power supplies with voltages up to 35kV 
supplies 

High Explosive Blast 
Personnel in the hazard radius Firing site exclusion area Area radius is 2,500 ft {750 m), 

exclusion area during testing personnel OK in R-184 and R-310 
Accidental detonation of explosive Firing pad 

Nonionizing Radiation 
Operating personnel intersect laser Laser room 

beam 

Mechanical 
Crane maintenance and operation Accelerator bay, power supply rooms, Potential for misuse 

equipment and assembly rooms 

Occupational 
Slippery surfaces due to fluids Accelerator bay, power supply rooms, Leaks or spills from tanks, valves, or 

equipment room connections 

Gases 
Helium Firing pad, diagnostics area Used to drive high-speed cameras 
Sulfur hexafluoride Accelerator hall, power supply room Leaks from spark gaps 

Chemicals/Solvents 
Acetone, ethanol Accelerator bay and assembly room Inhalation hazards 

Fire 
Insulating oil Accelerator bay and power supply EXXON 1830 type insulating oil has a 

rooms flash point above 330'F {149'C) 
Wicking of insulating oil Power supply rooms Oil soaked rags 
Acetone, ethanol Accelerator bay and assembly room Volatile cleaning solvents 

Electrical control cables, high voltage Accelerator bay, power supply rooms, Faulty items may cause sparks to ignite 
cables, and components equipment room oil, etc. 

Fire from parked vehicles Parking and delivery area Gasoline in fuel tanks 
Natural gas Equipment room Hot water boiler 
Trash and rag accumulation Accelerator bay, power supply rooms, Ignition source for oil 

equipment room 
Forest or brush fire External to building May arise from explosives or natural 

causes 

Natural Phenomena 
High Winds TA-15 Damage to utilities 
Lightning TA-15 Damage to utilities 
Earthquake TA-15 Damage to any of LANL infrastructure, 

design level is 0.22 G for DARHT, 
current expectation is 0.5 to 0.6 G for 
max. earthquake. 
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CHAPTER 5 
ENVIRONMENTAL CONSEQUENCES 

CHAPTER 5 

This chapter describes the potential environmental impacts, or changes, which would be expected to occur 
over the next 30 years if any of the alternatives analyzed in this EIS were implemented. Environmental 
impacts are described in terms of the various aspects of the affected environment which would be expected 
to change over time. The environmental impacts expected from the No Action Alternative are those 
associated with maintaining the status quo. The impacts from the No Action Alternative are discussed first 
to provide a basis of comparison for the impacts expected from the other alternatives. The environmental 
impacts that would be expected if any other alternative were to be implemented are described as a 
comparison to the impacts of No Action - whether the impacts would be the same or different. The 
discussion in this chapter is augmented by the classified supplement for this EIS. 

Aspects of the environment which would not be expected to be affected (changed) as a result of 
implementing any of the six alternatives analyzed are not discussed in this EIS. In most cases, impacts 
among the six alternatives are similar, and are cross-referenced but not repeated in detail. The analyses in 
this EIS indicate that there would be very little difference in the environmental impacts among the 
alternatives analyzed. The major discriminators among alternatives would be: 1) potential impacts from 
depleted uranium contamination to soils, which would be substantially less under the Enhanced 
Containment Alternative, and 2) commitments of construction materials, which would be substantially 
greater under the Upgrade PHERMEX Alternative. A summary table of impacts is provided at the end of 
chapter 3 (table 3-3). The table provides direct comparisons of expected consequences for each 
environmental factor across the alternatives. 

The evaluation of potential environmental impacts addresses those of the new Phased Containment Option, 
included under the Enhanced Containment Alternative. Other alternatives and options previously evaluated 
in the draft EIS encompass and bound potential impacts from the Phased Containment Option. The 
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Phased Containment Option is identical to the Vessel Containment Option for most (20 years) of the 
30-year planned operation period for DARHT. 

Sums and products of numbers in the chapter may not appear consistent because of rounding. Unless 
otherwise stated, the word dose refers to the effective dose equivalent. 

5.1 NO ACTION ALTERNATIVE 

This section presents the expected environmental consequences associated with the No Action Alternative. 

5.1.1 Land Resources 

5.1.1.1 Land Use 

Continued dedication of about 11 ac (4 ha) in Technical Area (TA) 15 of the 28,000-ac (11,300-ha) Los 
Alamos National Laboratory (LANL) site for use of the PHERMEX Facility and 8 ac (3 ha) previously 
disturbed for DARHT construction would be consistent with current and past land uses at LANL and 
would have no reasonably foreseeable impact on established local land-use patterns. 

5.1.1.2 Visual Resources 

The PHERMEX Facility is an unobtrusive facility located in an isolated pinon/ponderosa pine forest area 
and is not accessible or readily visible from offsite; therefore, its continued use would have no impact on 
visual resources. 

5.1.1.3 Regional Recreation 

Although a variety of recreational opportunities are offered in the vicinity of LANL, only those individuals 
in areas relatively near TA-15 might be negatively impacted on occasion by noise associated with 
uncontained test firings at the PHERMEX site. Otherwise, no impacts on regional recreation would be 
expected. 

5.1.2 Air Quality and Noise 

Impacts on nonradiological air quality and the potential for noise impacts associated with the No Action 
Alternative of continued operation of PHERMEX are discussed in this section. 

5.1.2.1 Air Quality 

Air quality impacts in this section are presented for the maximally impacted point of unrestricted public 
access. These impacts were determined using methods described in appendix C, Air Quality and Noise. 
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5.1.2.1.1 Construction 

Under the No Action Alternative, construction of the DARHT Facility would not be completed for its 
intended use. However, the structure would be completed in some fashion for other uses. It was assumed 
that any alternate construction activities would be less extensive and have no more than one-half of the 
potential air quality impacts of those for the DARHT Baseline Alternative. Air quality impacts from 
construction under the DARHT Baseline Alternative are presented in section 5.2.2.1.1. Construction 
impacts of the alternatives on air quality are compared in table 3-3. 

5.1.2.1.2 Operations 

Pollutant emissions are primarily from hydrodynamic testing, in particular, the detonation of high
explosive materials and suspension of associated test materials. High explosives would emit N02 and 
particulate matter (all of the aerosolized material is assumed to be respirable, i.e., classed as PM10). The 
explosives used in testing do not contain sulfur compounds; however, minor amounts of S02 would be 
released from diesel-powered forklifts or other equipment used in setting up the tests. Estimates of air 
quality impacts from operations are provided in table 5-1. The standards for N02 and S02 are adjusted 
for elevation, based on the New Mexico Air Pollution Control Bureau Dispersion Modeling Guidelines. 
This adjustment provides an extra measure of conservatism. 

The annual usage of depleted uranium, lead, and beryllium are shown in table 3-4 and were assumed to be 
1,540 lb (700 kg), 30 lb (15 kg), and 20 lb (10 kg), respectively. Twenty-five percent of this inventory 
was assumed to be released during the 30-day averaging time for beryllium and heavy metals, and 
50 percent was assumed released during the calendar quarter averaging time for lead. Analysis 
assumptions are shown in appendix C, table C 1-8. Concentrations of beryllium and heavy metals are 
regulated by the New Mexico Ambient Air Quality Standards, and concentrations of lead are regulated 
under the National Ambient Air Quality Standard. Average concentrations of these metals and the fraction 
of the applicable standards are shown in table S-1. The ambient air concentrations for uranium, lead, and 
beryllium are for the maximally exposed individual (MEl) located 0.9 mi (1.5 km) southwest of the site. 
Impacts on ambient air from testing operations are considered minor. See table 4-3 for a listing of the 
nonradiological ambient air quality standards. 

Increases in the annual concentrations ofN02 and PM10 over ambient would be small; concentrations of 
these pollutants would remain well within the applicable standards. Maximum offsite 24-h PM10 
concentration would be on the order of the average ambient air concentration of PM10, but the 
combination of the two (PHERMEX-related concentration plus ambient air concentration) would be less 
than five percent of the most stringent air quality standard. 

Although the accelerator is pulsed about 25,000 times per year, the duration of the pulse is about 
200 nsec. Hence, the total operating time would be about 5 thousandths of a second per year, suggesting 
that formation of ozone would be negligible. 

Waste wood from the platforms used to support the experiments is taken to TA-36 for disposal in an open 
bum permitted by the New Mexico Environment Department (NMED). This wood is potentially 
contaminated with high explosives and/or depleted uranium. Dose dispersion calculations performed in 
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TABLE S-t.-Impacts on Air Quality from Operations under 
the No Action Alternative 

Concentration at 
Percent of 

Pollutant 
Averaging Maximally Impacted 

Regulatory 
Time Point of Unrestricted 

Public Access (#Lg/m3) 
Lim ita 

N02 Annual 0.004 0.06 
24-h 2 1.4 

PM1o Annual 0.01 0.02 
24-h 3.3 2.2 

502 Annual 2 X 10-4 0.0005 
24-h 0.006 0.003 
3-h 0.03 0.003 

Beryllium 30 days 5 X 10-6 0.00005 

Heavy Metalsb 30 days 5 X 10-4 0.005 

Lead Calendar 2 X 10-S 0.001 
Quarter 

a Uses the applicable regulatory limit shown in Table 4.3. 
b Sum of the air concentration of uranium and lead. 

Note: Applies to all alternatives except the Enhanced Containment Alternative. 
Includes impacts from hydrodynamic testing and boiler emissions. 
N02 and PM10 are from hydrodynamic testing and boiler emissions. 
502 is from boiler emissions. 
Beryllium, heavy metals, and lead are from hydrodynamic testing. 

DARHT EIS 

support of the permit a~plication estimated the effective dose equivalent at the nearest resident of 
1 x 10-8 rem to 3 x 10- rem (DOE 1993). The NMED Air Quality Bureau concluded that there would be 
no health effects from this source (NMED 1993). 

Other radiological impacts on air quality are described in section 5.1.8, Human Health. 

5.1.2.2 Noise 

Noise predictions were based on measurements made March 11, 1995, during a series of test explosions 
designed to investigate noise and shock wave behavior. Uncontained hydrodynamic testing, using high 
explosives similar to those used in the past at PHERMEX [150 lb (70 kg) maximum] would not exceed 
daytime standards for noise at nearby locations, such as Los Alamos or White Rock (appendix C, Air 
Quality and Noise). To be within Los Alamos County residential noise guidelines, propagated levels 
between 65 and 75 dBA are prohibited to exceed a duration of 10 min for a given hour between 7:00am 
and 9:00 pm. Operating procedures and safety concerns limit the number of detonations to no more than 
three in one hour period; hence, it is not possible to exceed this limit. Noise exceeding 75 dBA is not 
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pennitted. However, because blast noise is sensitive to meteorological conditions, peak daytime standards 
of 75 dBA may be exceeded for large tests under unfavorable weather conditions, particularly at the ranger 
residence at Bandelier National Monument. For other than small tests close to the facility, nighttime 
standards (53 dBA) probably would be exceeded. 

The general good health and abundance of wildlife in the Bandelier National Monument and on the LANL 
site indicate no impact on populations of wildlife from operations at the site. However, during the 
previously mentioned tests, browsing mule deer exhibited a startle and flight response on the first test, 
indicating that wildlife have not become indifferent to firing noise. On the other hand, birds did not 
appear to be disturbed by the noise. 

Worker protection from noise would be provided in the fonn of ear muffs or ear plugs depending on the 
expected noise levels associated with PHERMEX activities. 

Because of the limited amount of vehicular traffic associated with the operation of PHERMEX, traffic 
would not be a significant source of additional noise. Vehicular noise is exempted from Los Alamos 
County noise regulations. 

5.1.3 Geology and Soils 

Impacts of the No Action Alternative on geology and soils are described in the following subsections. 

5.1.3.1 Geology 

Continued operation of the PHERMEX facility would incur no new geologic hazards. PHERMEX has 
more than 30 years of operations history without site stability problems (see section 4.3.4, Site Stability). 

5.1.3.2 Seismic 

Seismically induced rockfalls could occur at the mesa rims, but the annual probability for earthquakes is 
low, and the PHERMEX facility has sufficient setback from the mesa rim to be unaffected by these 
rockfalls during its design life (see section 4.3.4, Site Stability). Vibratory ground motion resulting from 
the detonation of high explosives is small, in general, being less than the ground motion pulse caused by 
the air wave from the same detonation. 

Although seismic events damaging buildings would have an impact on mission goals, no scenarios were 
identified wherein a seismic event could trigger an action at the PHERMEX Facility that would result in 
any offsite environmental impacts. 

5.1.3.3 Soils 

Operating PHERMEX for an additional 30 years at a moderately higher level of testing, as compared to 
that of the last 32 years, would result in soil contamination levels approximately double those observed 

5-5 



CHAPTER 5 DARHT EIS 

today at PHERMEX. Under the No Action Alternative, maximum average depleted uranium soil 
contamination in the vicinity of the firing point is not anticipated to be greater than about 9,000 ppm 
uranium after 30 more years of operation (see appendix 0.6). The present PHERMEX firing site has a 
soils contamination circle around the firing point of about a 460-ft (140-m) radius. Inside this circle, soils 
are at or above the background concentration for uranium; outside this circle, soils exhibit background 
concentrations. Because the variety and magnitude of explosive charges to be used in future tests will 
resemble those previously tested at PHERMEX, the area around the firing point where soils would exhibit 
uranium concentrations above background is anticipated to remain approximately the same, i.e., a circle 
with a 460-ft (140-m) radius. The area of land contaminated above background would be about 15 ac 
(6 ha). Soils sampling has shown that beryllium and lead contamination falls to background levels much 
closer to the firing point than uranium contamination. Thus, the soil contamination circle defined for 
uranium would apply to the other metals of interest. Concentrations of metal contaminants in sediments 
within drainage channels may approximately double; however, depleted uranium concentrations have been 
observed to significantly decrease with increasing distance from the firing point. Contaminants within the 
soil contamination circle would be available for migration in surface runoff to the canyons and deep 
drainage through the mesa. 

5.1.4 Water Resources 

Water resources examined for impact in the No Action Alternative are: 

• Surface water and sediment in Potrillo and Water canyons, which discharge into the Rio Grande 

• The main aquifer underlying Threemile Mesa 

The water quality of surface water entering the discharge sink in Potrillo Canyon (see appendix E3) is 
assumed to be an estimate of the quality of water that may ultimately recharge the main aquifer from this 
area. Stream losses to the bed of Water Canyon are analyzed for their potential to migrate through the 
vadose zone to the main aquifer. Infiltration is examined for its ability to carry metals in solution into the 
mesa top at the firing point and communicate contaminants through the unsaturated zone to the main 
aquifer. Supporting information on deep drainage, the geochemistry of metals in LANL waters and 
sediments, surface water modeling, and vadose zone and ground water modeling as applied in this EIS can 
be found in appendix E. 

A combination of data review and geochemical analysis was used to determine the solubility and sorption 
characteristics of several metals in the LANL water and soil/sediment environment (see appendix E2). 
Because they represent the largest fraction of expended materials in the tests to be conducted, depleted 
uranium, beryllium, lead, copper, and aluminum were all studied. The study revealed that a realistic value 
of solubility for beryllium in LANL waters was at its drinking water standard of 4 J..l.g/L [40 CFR 141.62]. 
A realistic value for lead solubility in LANL waters was at its maximum concentration level (MCL) of 50 
J..l.g/L [ 40 CFR 141.11] and approximately a factor of three above its action level of 15 J..l.g/L [ 40 CFR 
141.80]. Values of solubility for both copper and aluminum were both found to be substantially below 
their secondary drinking water standards. Thus, while the analysis examines the migration of beryllium 
and lead to gain insight into their migration and behavior in the environment, there is no need to simulate 
beryllium, copper, or aluminum. The solubility of uranium in LANL waters appeared to be substantially 
above its proposed MCL value, and therefore its migration was modeled to estimate impact on the water 
resource. 
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5.1.4.1 Surface Water 

The hydrology-sediment-contaminant transport modeling procedure described in appendix E3 was applied 
to assess the potential impacts of the No Action Alternative. In this alternative, the transport by surface 
runoff during the past 32 years for releases of depleted uranium, beryllium, and lead and for releases 
during the next 30 years from the PHERMEX site was analyzed. Table 5-2 shows the simulated peak 
concentration of contaminants in the infiltrated water at the discharge sink in Potrillo Canyon and at Water 
Canyon channels below the source. Details of the analysis and the treatment of runoff, storm water, and 
cooling water blowdown discharge at the DARHT site are described in appendix E3. 

Because of their low solubility, the concentrations of beryllium and lead reach a plateau in their release to 
Potrillo and Water Canyons but still remain well below drinking water standards. Drinking water 
standards for beryllium and lead are 4 and 15 J.lg/L, respectively. Depleted uranium has a relatively high 
solubility in LANL surface and ground waters. While releases of depleted uranium to the discharge sink 
of Potrillo Canyon are an order-of-magnitude below the proposed MCL (20 J.lg/L), simulations reveal that 
concentrations of depleted uranium in surface waters released to Water Canyon immediately below 
PHERMEX could be slightly above the proposed MCL. The Rio Grande is the nearest off-LANL access 
point for surface water carrying contamination from the firing point. As shown in table 5-2, the quality of 
surface water entering the Rio Grande is forecast to be more than an order-of-magnitude below the 
drinking water standard for uranium and several orders-of-magnitude below the drinking water standards 
for beryllium and lead. 

5.1.4.2 Ground Water 

Two analyses of depleted uranium, beryllium, and lead migration were conducted. Stream losses into the 
bed of Water Canyon were analyzed to estimate the migration of contaminants through the vadose zone to 
the main aquifer. Similarly, infiltration carrying metal in solution into the mesa top at the PHERMEX 
firing point was analyzed to estimate contaminant migration to the main aquifer. 

The peak concentrations of contaminants in infiltration to Threemile Mesa and in surface water losses 
from the uppermost reach of Water Canyon opposite the PHERMEX facility are shown in table 5-3. For 
those cases where the drinking water standards (shown in bold) are exceeded, analyses are necessary. 
Only three cases must be modeled: depleted uranium in the uppermost reach of Water Canyon and 
depleted uranium and lead on the mesa top at the firing point. However, all releases of beryllium and lead 
were analyzed to better understand the influence of dispersion and sorption on the migration of these and 
less mobile metals. 

Analysis of depleted uranium migration through the vadose zone arising from releases to the stream bed of 
Water Canyon showed a peak concentration of about 0.02 J.lg/L after nearly 20,000 years in soil water 
being delivered to the main aquifer. Simulation of depleted uranium migration through the mesa to the 
main aquifer showed a peak concentration of about 150 J.lg/L after approximately 40,000 years. Water 
Canyon stream losses yield soil water entering the main aquifer at concentrations well below the proposed 
MCL for uranium (20 J.lg/L); however, releases from the firing point on the mesa top yield soil water 
concentrations approximately eight times the MCL. Simulation of lead migration through the mesa to the 
main aquifer showed a peak concentration of 26 J.lg/L in soil water entering the aquifer, nearly double the 
drinking water standard. Upon entering the main aquifer, the small-scale and low-volume releases from 
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TABLE 5-2.-Contaminant Concentrations and Time-to-peak for the No Action Alternative 

Discharge 
Reach 12 Reach 13 Reach 14 Reach 15 Rio Grande Rio Grande 

Contaminant 
Sink 

(Water (Water (Water (Water (in (on (Potrillo 
Canyon) Canyon) Canyon) Canyon) solution)• sediment) 

Canyon) 

Peak Concentration (in J.191l} (in J.191l} (in J.191l} (in J.191l} (in J.lSIL} (in J.l91L} (in 1!919} 
Depleted 

Uranium 2 2.8 X 101 6 1.7 6.6 X 10"1 6.8 X 10"1 6.8 X 10"2 

Beryllium 1.1 X 10"3 1.6 X 10"3 7.0 X 10-4 3.0 X 10-4 1.4 X 10-4 1.4 X 10-4 1.4 X 10"5 

Lead 4.2 X 10"3 3.9 X 10"3 2.2 X 10"3 5.0 X 10-4 1.8 X 10-4 1.9 X 10-4 3.6 X 10-4 

Time, years 
Depleted 360 40 90 100 100 100 100 

Uranium 
Beryllium 4,340 740 4,350 2,570 4,130 4,130 4,130 
Lead 5,000 1,850 2,570 2,570 4,660 4,660 4,540 

a Concentration of surface water entering Rio Grande; bold number in this column is basis for water resource number in tables S-1 
and 3-3. 

Note: Drinking Water Standards: 
Uranium, 20 J.lg/L [56 FR 33050] 
Beryllium, 4 J.1Q/L [40 CFR 141.62] 
Lead, 15 J.lg/L [40 CFR 141.80] 

Table 5-3.-Peak Input Concentrations under No Action Alternative to Water Canyon Reaches 
and Threemile Mesa Predicted by Surface Runoff-sediment-contaminant Transport Model 

Contaminant 

Location Uranium Beryllium Lead 
(1-'g/L) (1-'g/L) (1-'g/L) 

Drinking Water Standards 
20 4 15 

[56 FR 33050] [40 CFR 141.62] [40 CFR 141.80] 

Threemile Mesa 300,000 4 50 

Water Canyon Reach 12 28 0.002 0.004 

Water Canyon Reach 13 5.9 0.0007 0.002 

Water Canyon Reach 14 1.7 0.0003 0.0005 

Water Canyon Reach 15 0.7 0.0001 0.0002 

the mesa top would be dispersed in the aquifer and further mixed either with ground water (if it were 
recovered in the municipal water supply well), or with the waters of the Rio Grande. The average yield of 
the Pajarito Field wells of 2.7 ft31s (7.7 x 10"2 m31s) is assumed to be representative of a water supply 
well which could be developed in the vicinity of Threemile Mesa (see ap~endix E4). The total flow rate 
of contaminated water from the mesa top firing point would be 1.1 x 1 o· ft3 Is (3 .2 x 1 o·5 m3 Is). This 
gives a concentration reduction factor greater than 2,000, more than sufficient to reduce the concentrations 
of depleted uranium and lead in municipal water supplies to levels well below the drinking water 
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standards. Based on the average annual flow rate of the Rio Grande [-1,500 ff/s (-42 m3/s) at Otowi], 
the reduction factor would be even greater for ground water release to the Rio Grande. 

Both beryllium and lead releases to the stream bed of Water Canyon and the mesa were analyzed for 
migration to the main aquifer. The quality of surface water infiltrating the stream bed and mesa is initially 
below drinking water standards for both these metals (i.e., 4· and 15 J.lg/L respectively); therefore, releases 
to the main aquifer will be well below the drinking water standards after undergoing dispersion and 
sorption in the vadose zone. After 100,000 years in the canyon, beryllium release is less than 0.001 J.lg/L, 
and the lead release is less than 1.0 x 10·5 J.lg/L. From the mesa, the beryllium release is less than 
4 J.lg/L. 

Releases to the ground water pathway from operation under the No Action Alternative would not 
adversely impact ground water quality. 

5.1.5 Biotic Resources 

Biotic resources examined for impact in the No Action Alternative include terrestrial resources, wetlands, 
aquatic resources, and threatened and endangered species. 

5.1.5.1 Terrestrial Resources 

Both construction and operation impacts were evaluated for terrestrial resources. 

5.1.5.1.1 Construction Impacts 

Under the No Action Alternative, no further construction-related impacts to terrestrial biological resources 
would be expected at the PHERMEX or DARHT sites. Impacts for small and large mammals and birds 
would continue from construction that has already altered approximately 8 ac (3 ha) of pinon-juniper/ 
ponderosa pine habitat (Risberg 1995). Further losses of habitat and harassment to biota from noise and 
human activities would not occur. Populations of plants and animals from surrounding areas may reinvade 
the site and colonize those parts of the site that provide habitat. Habitat destruction has already caused 
small mammals formerly occurring there to disperse into similar surrounding habitat. Some small losses 
may have occurred due to increased vulnerability to predation or absence of suitable habitat. It is not 
known if the increased density of small mammals resulting from this emigration would have any impacts 
on populations already inhabiting the surrounding area. There likely would have been a population 
readjustment based on habitat availability. 

5.1.5.1.2 Operation Impacts 

Test fragments originating from continued use of PHERMEX are highly unlikely to further impact 
terrestrial biota; however, tests often start grass fires. These fires are quickly controlled by the firefighters 
who are stationed outside the exclusion fence at the time of the tests. However, some disturbance, and 
possibly mortality, with respect to some individual plants and animals might occur. Confirmed nesting 
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sites and hunting areas for the red-tailed hawk and the Cooper's hawk have been documented in the 
PHERMEX site vicinity; other raptors, such as the American kestrel, the flammulated owl, and the 
great-horned owl use the area. Although not listed as threatened or endangered, these species are 
protected from collection and maiming under the Migratory Bird Treaty Act (Risberg 1995). No 
additional impacts to these species are expected under this alternative. 

The concentration of depleted uranium and metals in the soil and plants is expected to remain negligible. 
Consequently, no additional impacts to biotic resources due to biological uptake of these substances is 
expected to occur under this alternative. 

5.1.5.2 Wetlands 

Although floodplains lie at the bottom of Potrillo Canyon and Cafion de Valle, no wetlands lie within 
TA-15; thus, no impacts to wetlands would occur (Risberg 1995). 

5.1.5.3 Aquatic Resources 

No additional impacts to the aquatic resources located within the canyons surrounding TA-15 are expected. 

5.1.5.4 Threatened and Endangered Species 

It is unlikely that ongoing activities at PHERMEX would change the attractiveness of the area for potential 
use by threatened or endangered species. The concentration of depleted uranium and metals in prey or 
food of threatened and endangered species is expected to remain negligible. Ingestion of these substances 
is not expected to have any consequences to these populations. Ongoing activities should have no adverse 
impacts to the nesting Mexican spotted owls in the vicinity. 

5.1.6 Cultural and Paleontological Resources 

Impacts on cultural and paleontological resources from the No Action Alternative are described in the 
following subsections. 

5.1.6.1 Archeological Resources 

Continuation of normal operations of the PHERMEX Facility would not change any direct or indirect 
impacts on known archeological sites eligible for the National Register. Debris from 30 years of testing at 
PHERMEX is observable in the immediate vicinity of archeological sites, especially those sites within the 
490-ft (150-m) blast radius. This debris, however, has not changed the research potential of any of the 
identified archeological sites. As stated, an additional archeological survey is under way in those areas 
unsurveyed. A minimal number of new archeological sites is expected to be found as a result of this 
survey, but any new sites would be expected to be similar in nature to those already recorded. Impacts to 
any new sites are therefore expected to be the same as for the sites previously identified. 
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Seismic tests conducted on March 11, 1995 (Vibronics 1995) indicated that potential impacts due to the air 
waves is a greater concern than vibratory ground motion. An explosion of 150 lb of 1NT at PHERMEX 
would give an overpressure of 0.02 psi (12 kglm2) at Nake'muu. This overpressure, 0.02 psi (12 kglm2), 

is approximately one-tenth the amount for window breakage and would not affect the standing walls at 
Nake'muu (DOE 1992, table 0.4-4). 

5.1.6.2 Historical Resources 

No direct or indirect impacts on historic structures are anticipated. 

5.1.6.3 Native American Resources 

There would be essentially no impacts on Native American cultural resources. 

5.1.6.4 Paleontological Resources 

Because of the nature of the soil and geological substrate, the occurrence of paleontological resources is 
not anticipated; no potential effects are postulated. 

5.1.7 Socioeconomics and Community Services 

Environmental impacts on socioeconomics and community services for the No Action Alternative are 
presented in the following subsections. 

5.1.7.1 Demographic Characteristics 

The No Action Alternative would not stimulate any change in the existing demographic characteristics of 
communities within the region-of-interest, as described in section 4. 7 .1. 

5.1.7.2 Economic Activities 

The No Action Alternative is not expected to have a significant impact on the level of economic activity 
in the region-of-interest. Under this alternative, the PHERMEX facility would continue operations while 
DARHT-related capital funding would be phased out during FY 1995 and FY 1997, as indicated in 
table 5-4. Under the No Action Alternative, the DARHT Facility, which is currently 34 percent complete 
and under a stop-work court injunction, would be completed for some other use. This construction will 
not disturb any additional area, but does represent economic activity under the alternative. The funding of 
PHERMEX operations would continue to support a variety of personnel, including operations support 
staff, physics support staff, security clearance staff, and a firing crew. The operations funding also covers 
the costs of facility scheduling, facility space tax, and safety and environmental compliance. 
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Year/Cost 

Capital 

Operations and 
Maintenance 

TABLE 5-4.-Capital-funded Construction and Operating Costs 
for the No Action Alternative (in millions of 1995 dollars) 

1995 1996 1997 1998 1999 2000 2001 

6.6 5.8 1.0 0 0 0 0 

4.2 4.1 4.1 4.0 4.0 3.9 3.9 

DARHT EIS 

2002 Total 

0 13.4 

3.9 32.2 

The underlying cost data in table 5-4 were provided by LANL (Burns 1995a; Burns 1995b). The costs do 
not include any expenses associated with site cleanup, nor do they include any decontamination or 
decommissioning costs associated with either the proposed DARHT or PHERMEX facilities. The 
construction and operations costs were adjusted for future price escalation based on the escalation price 
change index for U.S. Department of Energy (DOE) defense-related construction projects (Pearman 1994; 
Anderson 1995). A discussion of the analytical model, assumptions, and procedures underlying the 
economic impact analysis of the various DARHT alternatives relative to the No Action Alternative is 
provided in appendix G, Socioeconomic Environment. 

5.1.7.3 Community Infrastructure and Services 

The existing community infrastructure in the region-of-interest under the No Action Alternative would be 
the same as described in section 4.7.3. No significant change in the existing community infrastructure 
under the No Action Alternative is expected. 

5.1.7.4 Environmental Justice 

No significant adverse environmental impacts are identified with the continued operation of the 
PHERMEX Facility. Specifically, these environmental impacts include offsite air emissions and noise 
caused by the detonation of high explosives (section 5.1.2) and surface or underground water 
contamination (section 5.1.4). Also, no significant human health impacts appear to exist from either the 
release of radioactive or hazardous material or from exposing receptors onsite (workers) or offsite 
(section 5.1.8). Continued PHERMEX Facility operations would have no known disproportionate adverse 
health or environmental impact on minority or low-income populations in the region-of-interest 
[populations residing within 50 mi (80 km) of the site]. 

5.1.8 Human Health 

This section presents the impacts to the health of the public and workers from routine operations that 
would be conducted at the PHERMEX Facility under the No Action Alternative. Impacts may potentially 
result from routine release and atmospheric transport of radioactive and hazardous material from the 
facility firing site as a result of planned detonations. Detailed results and methods and assumptions used 
in calculating potential impacts are described in appendix H, Human Health. 
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Radiological impacts may result from exposure to depleted uranium and tritium released to the atmosphere 
from detonations at the PHERMEX site. Defleted uranium would be the principal contributor to radiation 
dose; tritium would contribute about 1 x 1 o· the dose of depleted uranium for chronic releases. The 
major exposure pathway would be inhalation of material released to the atmosphere, which would 
contribute more than 99 percent of the dose. Potential human health impacts may be over-estimated by a 
factor of 100 because of the simplified, elevated point-source atmospheric dispersion model used, rather 
than an explosive atmospheric dispersion model (see appendix H, Human Health). 

DOE plans to perform dynamic experiments that would involve high-explosive driven mixtures of 
plutonium isotopes and alloys, which would be chosen for the purposes of the experiment. DOE has 
analyzed the impacts of dynamic experiments with plutonium that would be expected to occur under all 
six alternatives analyzed in the DARHT EIS. All such experiments would be conducted inside double
walled steel containment vessels. All experiments would be arranged and conducted in a manner such that 
a nuclear explosion could not result. 

5.1.8.1 Public 

Potential impacts to the MEl were evaluated at three locations in the vicinity of the PHERMEX site: Los 
Alamos, White Rock, and Bandelier. These locations are representative of the neighboring residential 
clusters in close proximity to LANL. Potential impacts to the surrounding population were also 
calculated. Potential radiological and nonradiological impacts are presented in the sections below. 

5.1.8.1.1 Radiological Impacts 

The maximum annual radiation dose to any nearby resident from routine operations would not exceed 
2 x 10·5 rem EDE. Using a risk conversion factor of 5 x 10·4 latent cancer fatalities (LCFs) per 
person-rem for members of the public, the estimated maximum probability of a latent fatal cancer from 
this dose would be about 1 x 1 o·8. The estimated maximum cumulative dose to an individual over the 
anticipated 30-year life of the project would be about 7 x 10·4 rem. The estimated maximum probability 
of a latent cancer fatality from this dose would be about 4 x 1 o·7. 

The annual collective dose to the population residing within 50 mi (80 km) of the PHERMEX site would 
be about 0.9 person-rem EDE. Latent cancer fatalities would not be expected among the population from 
this dose (5 x 10·4 LCFs). Over the 30-year operating lifetime, the population dose would be about 30 
person-rem (1 x 10·2 LCFs). 

The contribution from plutonium to the maximum annual individual dose would be about 2 x 10·10 rem 
over the 30-year lifetime of the project. The maximum probability of an LCF would be about 8 x 10·14. 

The contribution from plutonium to the population dose would be about 3 x 1 o·7 person-rem over the 
lifetime of the project. Latent cancer fatalities would not be expected (1 x 10·10 LCFs). 
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5.1.8.1.2 Nonradiological Impacts 

Members of the public might also be exposed to heavy metals and other materials released during the 
detonation, including uranium, lead, beryllium, and lithium hydride. The maximum probability of a 
beryllium-induced cancer would be about 4 x 10"11 . Toxicological effects from releases of uranium, 
beryllium, lead or lithium hydride would not be expected (maximum Hazard Index of 1 x 10"\ The 
cumulative probability of a beryllium-induced cancer over the anticipated 30-year life of the project would 
be about 1 X 10"9. The maximum Hazard Index expected in the first year immediately after 30 years of 
operations, accounting for any toxicological effects from buildup of hazardous material in soil, would not 
exceed 1 x 10"7. Toxicological effects would not be expected. 

Cancer from exposure to beryllium released during a year of normal operations (total incidence of 
4 x 1 o· 7 cancers) would not be expected in the population in a 50-mile (80-km) radius. 

5.1.8.2 Noninvolved Workers 

A noninvolved worker is defined as a LANL employee who works in TA-15, but is not directly involved 
with the facility operations. This worker would be assumed to work continuously 2,500 ft (750 m) distant 
from the firing site. This distance would be based on a hazard radius that would typically be put in place 
for hydrodynamic testing. LANL implements this administrative exclusion area based on explosive safety 
principles (DOE 1994). 

The annual dose to a nearby noninvolved worker would be 2 x 10"5 rem EDE. Using a risk conversion 
factor of 4 x 10"4 LCFs per ~erson-rem for workers, the maximum probability of an LCF from such a 
dose would be about 9 x 1 o· . Over the 3 0-year anticipated operating life of the facility, the same 
noninvolved worker's cumulative dose would be about 7 x 10"4 rem. The maximum cumulative 
probability of contracting a fatal cancer from this dose would be about 3 x 1 o· 7. 

A noninvolved worker could also be exposed to heavy metals and other materials released during the 
detonation, including uranium, lead, beryllium, and lithium hydride. The maximum probability of a 
beryllium-induced cancer would be about 3 x 10"11 . Toxicological effects from releases of uranium, 
beryllium, lead, or lithium hydride would not be expected (maximum Hazard Index of 2 x 1 o· \ The 
probability of a beryllium-induced cancer over the anticipated 30-year life of the project would be about 
9 x 1 o·10. The maximum Hazard Index expected after 30 years of operations, accounting for any 
toxicological effects from buildup of hazardous material in soil, would not exceed 1 x 10·7. Toxicological 
effects would not be expected. 

The estimated dose to a noninvolved worker over the 30-year project life from hypothetical routine 
releases of plutonium would be 6 x 10"10 rem. The maximum probability of an LCF from such a dose 
WOUld be about 2 X 1 o·l3. 

5.1.8.3 Workers 

Average dose to workers at the facility was estimated to be no more than 0.01 rem EDE annually. The 
maximum probability of such a worker contracting a latent fatal cancer would be 4 x 1 o·6. Over the 
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30-year operating life of the facility, an involved worker's maximum probability of contracting a latent 
fatal cancer would be about 1 x 1 o-4. The annual collective worker dose was estimated to be about 
0.3 person-rem/year. No LCFs would be expected among the worker population from this dose 
(1 x 10-4 LCFs). The cumulative worker dose over the anticipated 30-year life of the project would be 
about 9 person-rem. No LCFs would be expected among the worker population from this dose 
(4 x 10- LCFs). There would be no routine exposure to plutonium; therefore, these dose estimates 
include potential exposures to plutonium and were based on past PHERMEX operating experience. No 
operating information was available on exposure to chemicals or metals. The risks of exposure to these 
materials would be expected to be similarly low to those for radiation exposure. 

Worker exposures to radiation and radioactive materials under normal operations would be controlled 
under established procedures that require doses to be kept as low as reasonably achievable. Any potential 
hazards would be evaluated as part of the radiation worker and occupational safety programs at LANL, 
and no impacts outside the scope of normal work activities would be anticipated. 

5.1.9 Facility Accidents 

This section presents the impacts from postulated facility accidents to members of the public, nearby 
noninvolved workers, and workers at the facility. The bounding accident evaluated under the No Action 
Alternative was the inadvertent detonation of a test assembly on the PHERMEX firing site. Accident 
initiation events are not addressed; instead, the accidents were evaluated on a "what if' basis even though 
the likelihood of occurrence is very small. More detailed results, identification of postulated facility 
accidents, and methods of analysis are described in greater detail in appendix I, Facility Accidents. Much 
of the technical basis for the health impact of the accident analysis is included in appendix H, Human 
Health. Transportation-related accidents are described in section 5.7, except for plutonium transportation 
accidents, which are included under accidental detonations below. 

Radiological impacts may result from exposure to depleted uranium and tritium released from the 
PHERMEX site. Depleted uranium would be the principal contributor to radiation dose; tritium would 
contribute about 1 x 1 o-8 the dose of depleted uranium for acute releases. The major exposure pathway 
would be inhalation of material released to the atmosphere, which would contribute more than 99 percent 
of the dose. Potential human health impacts may be over estimated by a factor of 100 because of the 
simplified, elevated point-source atmospheric dispersion model used, rather than an explosive atmospheric 
dispersion model (see appendix H, Human Health). 

In the past, DOE has conducted dynamic experiments at LANL with plutonium. Future experiments with 
plutonium would always be conducted in double-walled containment vessels, and these experiments could 
not reasonably be expected to result in any release of plutonium to the environment. However, for 
purposes of this EIS, health consequences of hypothetical accidental releases of plutonium have been 
estimated and are provided below and in appendix I. Potential health consequences of exposure to 
plutonium are well understood (Sutcliffe et al. 1995). 
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5.1.9.1 Public 

Potential impacts to individual members of the public from accidents involving depleted uranium were 
evaluated for three nearby points of public access - State Road 4, Pajarito Road, and the Bandelier 
National Monument. The MEl was located at the State Road 4 location, approximately 0.9 mi (1.5 km) 
southwest of the site. An individual at this location under the assumed accident and exposure conditions 
would receive a radiation dose of about 6 x 10"4 rem EDE. The maximum probability of an LCF from 
such a dose would be about 3 x 10"7. The maximum probability of a beryllium-induced cancer would be 
about 4 x 10"10. Toxicological effects would not be expected, as no more than 0.01 mg of any of the 
released constituents (uranium, beryllium, lead, lithium hydride) would be inhaled, and these inhalation 
intakes would be less than 0.1 percent of the applicable immediately dangerous to life and health (IDLH) 
equivalent intake values. Additional results are presented in appendix I, Facility Accidents. 

Population impacts of acute accidental releases were evaluated for the direction that would result in the 
highest impact. Population in the maximally exposed, 22.5-degree sector (east through southeast) out to 
50 mi (80 km) is about 50,000 (appendix H, Human Health, table H-6). The maximally exposed 
population sector in relation to distributions of minority and low-income populations within 30 mi (48 km) 
of DARHT is shown in Figures 5-l and 5-2. Dose to the population in the maximally exposed direction 
(east-southeast) would be about 1.9 person-rem. Latent fatal cancers among the population would not be 
expected from this dose (9 x 10"4 LCFs). Cancer would not be expected among the population from 
exposure to beryllium (total incidence of 1 x 10"6 cancers). 

Accidents involving plutonium were evaluated on a "what-if' basis, assuming the accident did occur 
without considering the very low probability of occurrence. It is important to note that any accidents 
involving plutonium would not be nuclear detonations, but rather detonations of the high explosive that 
could disperse particles of plutonium. Potential dose to an MEl of the public from accidental detonation 
of a plutonium-containing assembly was estimated to be about 76 rem. The maximum probability of an 
LCF from this dose would be about 0.04. Potential dose from a containment breach was estimated to be 
about 14 rem to the MEL The maximum probability of an LCF from this dose would be about 0.007. 

Population impacts of hypothetical acute releases of plutonium were evaluated using both 50th and 95th 
percentile atmospheric dispersion factors. Plume depletion due to natural settling and deposition processes 
and diffusion of released material across an entire exposed sector were considered. Dose in the maximally 
exposed sector from an accidental detonation was estimated to range from 9,000 to 24,000 person-rem. 
Latent cancer fatalities in the population would be expected to range from 5 to 12. Dose from a 
containment breach was estimated to range from 210 to 560 person-rem. No LCFs would be expected 
among the population from this dose (0.1 to 0.3 LCFs). 

In addition to calculating the potential dose to the population in the hypothetical maximally-exposed 
sector, at the request of the State of New Mexico Environment Department and various American Indian 
pueblos, the potential dose to the populations of a number of individual communities in the vicinity of 
LANL were calculated. The communities included in this evaluation and the results of calculations are 
presented in appendix I. 
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5- 17 



CHAPTER 5 DARHT EIS 

................. 
. . . . . . . . . . . . . . . . . . . ::::::::::::::::::::::::::::::::::1 N 

.................. 
::::::::::::::::::::::::::::::::::1 
•••••••••• 0 •••••• 

'·~'"•~'"•~'''Lo"o.'"o.•",,_o"o.''"o~'"o.'"o.'"o.'"o.'"o ...... ' o 0 0: 0 0 o o o 0 • o o o o o o o o o o o 0 o: o: o: o:::::::::::::::::::::::::: :~.8.>;;· 

5- 18 

llililirli~i~llll ~ ........................ _j 15.0 to 29.9 

0===~~~10~~~~~~2~0------30 miles 
0 1 0 20 30 kilometers 

~ Oto14.9 

-··-County Boundaries 

Source: Bureau of the Census 1994 

FIGURE 5-2.-Maximally Exposed Population Sector Overlain on Distribution 
of Low-income Population within a 30-mi (48-km) Radius of the DARHT Site. 



DARHT E/S CHAPTER 5 

5.1.9.2 Noninvolved Workers 

For the bounding accident analysis, a noninvolved worker was assumed to be outside the facility hazard 
radius, at a distance of 2,500 ft (750 m), and exposed to the plume of material released from the 
detonation during the entire period of passage. This distance was based on a hazard radius that would 
typically be put in place for hydrodynamic tests. LANL implements this administrative exclusion area 
based on explosive safety principles (DOE 1994). This worker would receive a radiation dose of about 
7 x 10"4 rem EDE. The maximum probability of LCF from this dose would be about 3 x 10·7. The 
maximum probability of a beryllium-induced cancer would be about 5 x 10"10. Toxicological effects 
would not be expected, as no more than 3.5 x 10"7 oz (0.01 mg) of any of the released constituents 
(uranium, beryllium, lead, lithium hydride) would be inhaled, and these inhalation intakes would be less 
than 0.1 percent of the applicable IDLH equivalent intake values. Additional results are presented in 
appendix I, Facility Accidents. 

Potential impacts to noninvolved workers from hypothetical accidents involving plutonium were evaluated 
at 2,500 ft (750 m) and 1,300 ft (400 m) from both the inadvertent detonation and containment breach 
accidents. Potential impacts from the inadvertent detonation were estimated to be 90 rem and 160 rem at 
2,500 ft (750 m) and 1,300 ft (400 m), respectively, with corresponding maximum probabilities of LCFs 
from these doses of 0.04 and 0.06. Potential impacts from the containment breach were estimated to be 
20 rem and 60 rem at 2,500 ft (750 m) and 1,300 ft (400 m), respectively, with corresponding maximum 
probabilities of LCFs from these doses of 0.09 and 0.02. These are substantially less than the potential 
impacts to the public because the plutonium would largely disperse up and over noninvolved workers. 

5.1.9.3 Workers 

Workers may be subject to explosive, radiological, chemical, and industrial hazards while working at the 
PHERMEX Facility. These hazards are typically expected within normal industrial or laboratory 
workplaces and are controlled by worker protection programs in place at LANL. High explosives and 
radioactive material are not allowed in PHERMEX; therefore, only ordinary industrial and laboratory 
hazards are present inside the PHERMEX Facility. The firing site is where accidents outside the scope of 
normal industrial or laboratory accidents (that is, those involving high explosives and direct exposure to 
high levels of ionizing radiation) might occur. 

Accidents on the PHERMEX firing site could range from those with trivial consequences to those that 
could be fatal to involved workers. Of greatest consequence would be the inadvertent detonation of high 
explosives on the firing site when workers are present, which, if it were to occur, might result in up to 15 
worker fatalities. This accident is considered unlikely because of comprehensive training requirements, 
strict procedural control, physical interlocks and control of the fireset (detonating equipment), and limited 
personnel access. In the late 1950s, an explosives accident resulted in the deaths of four LANL workers 
(not associated with PHERMEX operations). That accident caused an extensive overhaul and upgrade of 
the explosive safety program. Since that accident, LANL has not experienced a high-explosive-related 
fatality, and such accidents are no longer considered reasonably foreseeable. 

A possible second accident on the firing site with serious consequences outside the scope of ordinary 
industrial or laboratory hazards would be the direct exposure of a worker to the ionizing radiation pulse 
produced by the PHERMEX accelerator. Although this accident would be extremely unlikely, a worker 
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could receive a very high acute radiation dose, delivered over a fraction of a microsecond, to a localized 
portion of the body. The potential for occurrence is reduced by physical lockout of accelerator controls 
when personnel are present on the firing site, high training requirements, strict procedural control, access 
control, and the fact that the accelerator beam pulse is very short-lived, lasting less than a microsecond. 
Direct exposure of workers to the accelerator beam has never occurred at LANL firing sites. 

Impacts to workers from accidents involving plutonium would be essentially the same as those discussed 
above. An inadvertent detonation could result in up to 15 fatalities from blast effects, while no impacts 
would be expected from a containment breach, since all involved workers would be inside the facility and 
protected from material releases. 

5.1.10 Waste Management 

Wastes generated under the No Action Alternative would be subject to treatment, storage, and/or disposal 
in other LANL Technical Areas. Transportation of these wastes would be conducted following U.S. 
Department of Transportation (DOT) guidelines and using DOE- or DOT-approved containers carried on 
government vehicles using public roads between LANL facilities, as needed. 

Mixed waste would consist of depleted uranium contaminated with lead. The amount of mixed waste to 
be stored would be small and not expected to exceed one 55-gal (0.2-m3) drum or 220 lb (100 kg) per 
year. The volume of nonhazardous solid sanitary waste would be approximately one dumpster load per 
week. 

During the two-year period from March 1992 through February 1994, the PHERMEX Facility disposed 
approximately 6,700 ft3 (190m3) of low-level radioactive waste (LLW), representing up to four percent of 
the total LLW volume disposed at LANL during that period. Using depleted uranium usage as an 
indicator of overall program activity and LL W generation rates, estimates can be made of future waste 
generation levels. Since approximately 880 lb ( 400 kg) of depleted uranium were used at PHERMEX 
during this two-year period, approximately 1,800 ft3 (50 m3) LL W would be generated per 220 lb 
(1 00 kg) of depleted uranium used per year. 

Yearly usage of depleted uranium under the No Action Alternative would be about 1,500 lb (700 kg). 
Applying the LLW generation rate of 1,800 ft3 (50 m3)/220 lb (100 kg), the estimated total LLW 
generated and disposed under the No Action Alternative would be about 12,500 ft3 (350 m\ The bulk of 
this waste would be the gravel and soil that is removed with the detonation debris. Total volume of waste 
generated would depend on the frequency of the firing-site detonations and periodic cleanup. Assuming 
the total LANL LL W disposal volume in future years will be 1.8 x 105 ft3 (5,000 m3)/yr (Bartlit et al. 
1993), the No Action Alternative would contribute no more than seven percent of the total LANL LLW 
volume. (The LANL Sitewide EIS will address the near-term waste management matter at LANL. The 
long-term strategy for waste management throughout the DOE-complex, including LANL, will be 
analyzed in the Department's Draft Waste Management Programmatic EIS [DOE/EIS-0020D], to be 
released in September 1995.) Approximately 310 lb ( 140 kg) of solid hazardous waste and 2,500 lb 
(1,100 kg) of liquid hazardous waste would be disposed. This is based on estimated historical hazardous 
waste generation rates at the PHERMEX Facility of 220 lb (1 00 kg) of the solid hazardous waste and 
1,800 lb (800 kg) of liquid hazardous waste disposed for every 1,100 lb (500 kg) of depleted uranium 
used in normal PHERMEX operations. 

5-20 



DARHT EIS CHAPTER 5 

DOE estimates that up to two double-walled vessels per year would be used in support of the dynamic 
experiments involving plutonium that could be conducted at LANL. Two vessels would weigh 
approximately 26,000 lbs (11,820 kg); this steel may be contaminated to a level requiring handling and 
disposal as TRU waste. These vessels would either be cut into pieces for size reduction or disposed intact; 
however, the final waste configuration of the vessels has not been determined. The maximum volume of 
TRU waste would be equal to one TRUPACT-11 container per year if the vessels are cut into pieces or 
two TRUPACT-11 containers per year if the vessels are disposed intact. 

5.1.11 Monitoring and Mitigation 

5.1.11.1 Monitoring 

Environmental monitoring currently performed at LANL would continue under the No Action Alternative. 
Existing stations for monitoring external penetrating radiation and radioactive and hazardous substances in 
air, water, soil, and sediment would be used to monitor the environmental impacts of the facility. Air
monitoring stations added in 1993 would serve as an enhanced air-monitoring network for the PHERMEX 
Facility. 

5.1.11.2 Mitigation 

Consequences of activities under the No Action Alternative were not considered to be of sufficient 
magnitude to warrant mitigation measures that would differ significantly from the measures currently 
applied as part of normal operations at PHERMEX. However, the DARHT Facility would be completed 
for other uses to be determined. Construction noise associated with the completion of the facility would 
be mitigated to minimize noise impacts on the surrounding environment as much as possible. 

5.1.12 Decontamination and Decommissioning 

After continued operations for an indefinite period, the PHERMEX facility would become a candidate for 
decommissioning. While a decontamination and decommissioning (D&D) plan and NEP A review would 
be conducted at that time, the activities and impacts associated with D&D can be summarized as: 

• Conversion of about 15,200 rt2 (1,400 m2
) of office and laboratory space, or its demolition and 

disposal of the rubble as sanitary waste 

• Salvage of useable items of equipment, instruments, machined parts, etc. to other LANL uses 

• Characterization of wastes and treatment, storage and disposal of nonhazardous solid waste, 
hazardous, radioactive, and/or mixed wastes from the facilities and support equipment, containment 
vessels, and testing instrumentation 

Nonhazardous solid waste would be expected to be disposed at the Los Alamos County landfill. 
Appreciable waste volumes could result if buildings are demolished. Radioactive wastes are expected to 
be disposed in Los Alamos low-level waste facilities; however, the volumes would be expected to be 
negligible compared to LANL annual low-level waste volumes. 
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Hazardous and mixed-waste disposal requirements are expected to not exceed two to five times the annual 
PHERMEX generation rates, the higher value reflecting negotiated cleanup levels meeting RCRA "clean 
closure" criteria. These wastes would be treated and disposed in accordance with LANL RCRA permit 
requirements. It is not determined at this time whether onsite or offsite disposal would be chosen. The 
quantities would not be expected to appreciably impact existing treatment or disposal capacities. 

5.2 DARHT BASELINE ALTERNATIVE 

This section presents the expected environmental consequences associated with the DARHT Baseline 
Alternative. 

5.2.1 Land Resources 

5.2.1.1 Land Use 

Dedication (facility is already partially constructed) of about 8 ac (3 ha) in TA-15 of the 28,000-ac 
(11,300-ha) LANL site for completion of construction and operation of the DARHT Facility would be 
consistent with current and past land uses at LANL and would have no reasonably foreseeable impact on 
established local land-use patterns. The disposition of the 11 ac (4 ha) associated with PHERMEX is 
unknown at this time. 

5.2.1.2 Visual Resources 

The DARHT Facility, partially constructed, would be an unobtrusive facility located in an isolated 
pinon/ponderosa pine forest area and would not be accessible or readily visible from offsite; therefore, its 
use should have no impact on visual resources. 

5.2.1.3 Regional Recreation 

Although a variety of recreational opportunities are available in the vicinity of LANL, only those 
individuals in areas relatively near TA-15 might be negatively impacted (startled) on occasion by noise 
associated with uncontained test firings at the DARHT site. Otherwise, no impacts on regional recreation 
would be expected. 

5.2.2 Air Quality and Noise 

Impacts on nonradiological air quality and the potential for noise impacts associated with the DARHT 
Baseline Alternative are discussed in this section. 
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5.2.2.1 Air Quality 

Air quality impacts for the DARHT Baseline Alternative in this section are presented for the maximally 
impacted point of unrestricted public access. These impacts were determined using methods described in 
appendix C, Air Quality and Noise. 

5.2.2.1.1 Construction 

Air quality impacts for the DARHT Baseline Alternative were evaluated for emissions during both 
construction and operation phases of DARHT. Construction activities would emit N02, S02, and 
respirable particulates (PM10). As a by-product of construction activities, PM10 would be emitted in the 
form of fugitive dust from moving earth. Table 5-5 presents air quality impacts from construction 
activities to complete the planned DARHT construction activities. It includes impacts from fugitive dust 
(PM10) and construction equipment emissions (N02 and S02). Section 3.3.6 provides additional 
discussion of prior impacts associated with DARHT construction. 

During the construction phase, the maximum offsite increases in ambient N02, S02, and PM10 from 
construction equipment would be very small, producing impacts well within the air quality standards. The 
offsite impact of fugitive dust emissions would also be small; the maximum increase in the 24-h average 
PM 10 concentration would be about 10 percent of the Federal standard. The use of standard dust 
suppression measures would further lower projected impacts. 

5.2.2.1.2 Operations 

Impacts on air quality from routine operations in the DARHT Baseline Alternative would be substantially 
the same as in the No Action Alternative, described in section 5.1.2.1.2. 

Although DOE estimates that the accelerators are pulsed about 25,000 times per year, the duration of the 
pulse is about 60 nsec. Hence, the total operating time would be less than about two thousandths of a 
second per year, suggesting that formation of ozone would be negligible. Even if the estimate of the 
number of pulses per year was low by a factor of ten, this conclusion would not change. 

5.2.2.2 Noise 

Noise in the DARHT Baseline Alternative would not be significantly different from that described for the 
No Action Alternative in section 5.1.2.2. 

5.2.3 Geology and Soils 

Impacts of the DARHT Baseline Alternative on geology and soils are described in the following 
subsections. 

5-23 



CHAPTER 5 DARHT EIS 

TABLE 5-5.-lmpacts on Air Quality from Construction Activities 

Concentration at 

Pollutant Averaging Time 
Maximally Impacted Point Percent of 

of Unrestricted Public Regulatory Limit8 

Access (l'g/m3) 

N02 Annual 0.04 0.06 
24-h 4.8 3.3 

PM1o Annual 0.8 1.6 
24-h 17 11 

so2 Annual 0.003 0.007 
24-h 0.3 0.1 
3-h 22 2.2 

8 Uses the applicable regulatory limit shown in table 4-3. 

Note: These impacts from construction activities apply to all alternatives except the No Action Alternative, which 
is assumed to have impacts about one-half of those listed. PM10 is a measure of fugitive dust while S02 
and N02 are construction equipment emissions. 

5.2.3.1 <ieolo~r.r 

Geotechnical investigations (Sergent 1988) found no potential problems for the DARHT Facility. 
PHERMEX has over 30 years of operation history without site stability problems (see section 4.3.4, Site 
Stability). It is the best analogue for future DARHT operation. 

5.2.3.2 Seismic 

Seismically induced rockfalls could occur at the mesa rim, but the annual probability for earthquakes is 
low, and the DARHT Facility has sufficient setback from the mesa rim to be unaffected by these rockfalls 
during its design life (see section 4.3.4, Site Stability). Vibratory ground motion resulting from the 
detonation of high explosives is small, in general, being less than the ground motion pulse caused by the 
air wave from the same detonation. 

Although seismic events that damage buildings would have an impact on mission goals, no scenarios were 
identified wherein a seismic event could trigger an action at the DARHT Facility that would result in any 
offsite environmental impacts. 

5.2.3.3 Soils 

Operating DARHT for the next 30 years at a moderately higher level of testing, as compared to that of the 
last 32 years of operating the PHERMEX Facility, is anticipated to result in soil contamination levels 
somewhat above, but not greatly above, those observed today at PHERMEX. Under the DARHT Baseline 
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Alternative, maximum average depleted uranium soil contamination in the vicinity of the firing point is 
not anticipated to be greater than about 5,000 ppm after 30 years of operation (see appendix D.6). The 
present PHERMEX firing site has a soils contamination circle around the firing point of about a 460-ft 
(140-m) radius. Inside this circle, soils are at or above the background concentration for uranium; outside 
this circle, soils exhibit background concentrations. Because the variety and magnitude of explosive 
charges to be used in future tests at DARHT will resemble those previously tested at PHERMEX, the area 
around the firing point where soils would exhibit uranium concentrations above background is anticipated 
to remain approximately the same, i.e., a circle with a 460-ft (140-m) radius. The area of land 
contaminated above background would be about 15 ac (6 ha). Soils sampling has shown that beryllium 
and lead contamination falls to background levels much closer to the firing point than uranium. Thus, the 
soil contamination circle defined for uranium would apply to the other metals of interest. Concentrations 
of metal contaminants in sediments within drainage channels are expected to be similar to those seen today 
in drainage channels at PHERMEX. Contaminants within the soil contamination circle would be available 
for migration in surface runoff to the canyons and deep drainage through the mesa. 

5.2.4 Water Resources 

Water resources examined for impact in the DARHT Baseline Alternative are: 

• Surface water and sediment in Water Canyon, which discharges into the Rio Grande 

• The main aquifer underlying Threemile Mesa 

Stream losses to the bed of Water Canyon are analyzed for their potential to migrate through the vadose 
zone to the main aquifer. Infiltration is examined for its ability to carry metals in solution into the mesa 
top at the firing point and to communicate through the unsaturated zone to the main aquifer. Supporting 
information on deep drainage, the geochemistry of metals in LANL waters and sediments, surface water 
modeling, and vadose zone and ground water modeling as applied in this EIS can be found in appendix E. 

A combination of data review and geochemical analysis was used to determine the solubility and sorption 
characteristics of several metals in the LANL water and soil/sediment environment (see appendix E2). 
Because they represent the largest fraction of expended materials in the tests to be conducted, depleted 
uranium, beryllium, lead, copper, and aluminum were all studied. The study revealed that a realistic value 
of solubility for beryllium in LANL waters was at its drinking water standard of 4 J.lg/L [40 CFR 141.62]. 
A realistic value for lead solubility in LANL waters was at its MCL of 50 J.lg/L [ 40 CFR 141.11] and 
approximately a factor of three above its action level of 15 J.lg/L [40 CFR 141.80]. Values of solubility 
for both copper and aluminum were both found to be substantially below their secondary drinking water 
standards. Thus, while the analysis examines the migration of beryllium and lead to gain insight into their 
migration and behavior in the environment, there is no need to simulate beryllium, copper, or aluminum. 
The solubility of uranium in LANL waters was found to be substantially above its proposed MCL value, 
and therefore its migration was modeled to estimate impact on the water resource. 

5.2.4.1 Surface Water 

The hydrology-sediment-contaminant transport modeling procedure described in appendix E3 was applied 
to assess the potential impacts of the DARHT Baseline Alternative. In this alternative, the transport by 

5-25 



CHAPTER 5 DARHT EIS 

surface runoff during the next 30 years for releases of depleted uranium, beryllium, and lead from the 
DARHT site was analyzed. Table 5-6 shows the simulated peak concentration of contaminants in the 
infiltrated water in Water Canyon below the source. Details of the analysis and the treatment of runoff, 
storm water, and cooling water blowdown discharge at the DARHT site are described in appendix E3. 

Because of their low solubility, the concentrations of beryllium and lead reach a plateau in their release to 
Water Canyon but still remain well below drinking water standards. Drinking water standards for 
beryllium and lead are 4 and 15 J.lg/L, respectively. Depleted uranium has a relatively high solubility in 
LANL surface and ground waters. Simulations reveal that concentrations of depleted uranium in surface 
waters released to Water Canyon immediately below DARHT could be slightly above the proposed MCL 
(20 J.lg/L). The Rio Grande is the nearest off-LANL access point for surface water carrying contamination 
from the firing point. As shown in table 5-6, the quality of surface water entering the Rio Grande is 
forecast to be more than an order-of-magnitude below the drinking water standard for uranium and several 
orders-of-magnitude below the drinking water standards for beryllium and lead. 

5.2.4.2 Ground Water 

Two analyses of depleted uranium, beryllium, and lead migration were conducted. Stream losses into the 
bed of Water Canyon were analyzed to estimate the migration of contaminants through the vadose zone to 
the main aquifer. Similarly, infiltration carrying metal in solution into the mesa top at the DARHT firing 
point was analyzed to estimate contaminant migration to the main aquifer. 

The peak concentrations of contaminants in infiltration to Threemile Mesa and in surface water losses 
from the uppermost reach of Water Canyon opposite the DARHT Facility are shown in table 5-7. For 
those cases where the drinking water standards are exceeded (shown in bold), analyses are necessary. 
Only three cases were modeled: depleted uranium in the uppermost reach of Water Canyon, and depleted 
uranium and lead on the mesa top at the firing point. Releases of beryllium and lead from Water Canyon 
sediments and releases of beryllium from the mesa to the soil column were not analyzed in this case 
because the solution concentrations entering the soil column are at or below the drinking water standards. 
Similar releases to the uppermost reach of Water Canyon were analyzed in the No Action Alternative and 
were shown to be negligible (see section 5.1.4.2). Because of sorption and dispersion within the vadose 
zone, and solubility limits in Los Alamos waters, the metals beryllium, copper, and aluminum would not 
represent a hazard through the ground water pathway. 

Analysis of depleted uranium migration through the vadose zone arising from releases to the stream bed of 
Water Canyon showed a peak concentration of about 0.02 J.lg/L after nearly 20,000 years in soil water 
being delivered to the main aquifer. Simulation of depleted uranium migration through the mesa to the 
main aquifer showed a peak concentration of about 80 J.lg/L after approximately 40,000 years. Water 
Canyon stream losses yield soil water entering the main aquifer at concentrations well below the proposed 
MCL for uranium (20 J.lg/L); however, releases from the firing point on the mesa top yield soil water 
concentrations approximately four times the MCL. Simulation of lead migration through the mesa to the 
main aquifer showed a peak concentration of approximately 6 J.lg/L in soil water entering the aquifer, less 
than half the action level of 15 J.lg/L in the drinking water standard. Upon entering the main aquifer, the 
small-scale and low-volume releases from the mesa top would be dispersed in the aquifer and further 
mixed either with ground water (if it were recovered in the municipal water supply well), or with the 
waters of the Rio Grande. The average yield of the Pajarito Field wells of 2.7 ft3/s (0.07665 m3/s) is 

5-26 



DARHT EIS CHAPTER 5 

TABLE 5-6.-Contaminant Concentrations and Time-to-peak for the DARHT Baseline Alternative 

Reach 12 Reach 13 Reach 14 Reach 15 Rio Grande 
Rio 

Contaminant (Water (Water (Water (Water (in 
Grande 

Canyon) Canyon) Canyon) Canyon) solution)8 (on 
sediment) 

Peak Concentration (in 1-19/L) (in 1-19/L) (in 1-19/L) (in 1-19/L) (in 1-19/L) (in 1-19/9) 
Depleted Uranium 3.0 X 101 6.3 1.8 7.1x1o-1 7.3 X 10-1 7.3 X 10-2 

Beryllium 3.2 X 10-3 1.4 X 10-3 6.0 X 10-4 2.4 X 10-4 2.4 X 10-4 2.4 X 10-S 
Lead 7.7 X 10-3 4.4 X 10-3 1.0 X 10-3 2.9 x 1 o-4 2.9 X 10-4 5.8x10-4 

Time (yr) 
Depleted Uranium 30 90 100 100 100 100 
Beryllium 740 4,350 2,570 4,130 4,130 4,130 
Lead 1,850 2,570 2,570 4,540 4,540 4,540 

8 Concentration of surface water entering Rio Grande; bold number in this column is basis for water resource number in tables S-1 and 
3-3. 

Note: Drinking Water Standards: 
Uranium, 20 J.19/L, [56 FR 33050] 
Beryllium, 4 J.1g/L [40 CFR 141.62] 
Lead, 15 J.1Q/L [40 CFR 141.80] 

TABLE 5-1.-Peak Input Concentrations for the DARHT Baseline Alternative to Water Canyon Reaches 
and Threemile Mesa Predicted by Surface Runoff-sediment-contaminant Transport Model 

Contaminant 

Location Uranium Beryllium Lead 
(1-'g/L) (1-'g/L) (1-'g/L) 

Drinking Water Standards 
20 4 15 

[56 FR 33050] [40 CFR 141.62] [40 CFR 141.80] 

Threemile Mesa 300,000 4 50 

Water Canyon Reach 12 30 0.003 0.008 

Water Canyon Reach 13 6.3 0.001 0.004 

Water Canyon Reach 14 1.8 0.0006 0.001 

Water Ca9yon Reach 15 0.7 0.0002 0.0003 

assumed to be representative of a water supply well which could be developed in the vicinity of Threemile 
Mesa (see agpendix E4). The total flow rate of contaminated water from the mesa top firing point would 
be 1.1 x 1 o- ft3 /s (3 .2 x 10"5 m3 Is). This gives a concentration reduction factor greater than 2,000, more 
than sufficient to reduce the concentration of depleted uranium in municipal water supplies to levels well 
below the proposed MCL. Based on the average annual flow rate of the Rio Grande [ -1,500 rt3 Is 
(-42 m3/s) at Otowi], the reduction factor would be even greater for ground water release to the Rio 
Grande. 
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Releases to the ground water pathway from operation under the DARHT Baseline Alternative do not 
adversely impact ground water quality. 

5.2.5 Biotic Resources 

Biotic resources examined for impacts under the DARHT Baseline Alternative include terrestrial resources, 
wetlands, aquatic resources, and threatened and endangered species. 

5.2.5.1 Terrestrial Resources 

Both construction and operations impacts were evaluated for terrestrial resources. 

5.2.5.1.1 Construction Impacts 

Under the DARHT Baseline Alternative, further construction at the DARHT site would have little, if any, 
further impact on vegetation. Ground clearing and initial construction has already disturbed approximately 
8 ac (3 ha) of mixed pinon-juniper/ponderosa pine habitat used by various species, and only about 0.25 ac 
(0.1 ha) would be further disturbed. Erosion control and revegetation of disturbed areas implemented 
during construction would be completed. These actions would minimize soil erosion. Section 3.3.6 
provides additional details of the DARHT site. 

Further construction at the DARHT site would have little, if any, further impact on the populations of 
small mammals that formerly inhabited the site. It is also likely that some small mammals, especially 
mice, would reinvade the disturbed area associated with the buildings. 

Large mammals (deer, elk, coyote, bear, raccoon) use the DARHT site as habitat, mostly in a transient 
fashion, and it is unlikely that further construction would add to the present disruption of their use of this 
site (Risberg 1995). 

Further construction at the DARHT site would not change the area of pinon-juniper/ponderosa pine habitat 
used by birds for roosting, feeding, and reproduction. 

Some pinon-juniper/ponderosa pine habitat has already been disturbed by previous construction, and any 
reptiles and amphibians inhabiting the DARHT site have either been killed or displaced. Further impacts 
from completing the construction of DARHT would not be expected. 

5.2.5.1.2 Operation Impacts 

Further impacts to the DARHT site vegetation would be limited to effects from fires occurring during 
testing operations. These fires are quickly controlled by the firefighters who are stationed outside the 
exclusion fence at the time of the tests. 
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Impacts upon wildlife would be caused by repetitive, short-term disturbances from site activities. These 
impacts would be insignificant to overall population levels of common species, individuals, and thus 
populations of rare species such as the Mexican spotted owl, would not be adversely affected. DOE and 
the U.S. Fish and Wildlife Service (USFWS) have negotiated mitigation measures to reduce operational 
impacts to any threatened or endangered species in the vicinity of the DARHT and PHERMEX facilities 
(see section 5.11 and appendix K). Evidence from PHERMEX demonstrates that pollutant contamination 
of soil and plants outside the blast area is not above background levels. 

5.2.5.2 Wetlands 

Although floodplains lie at the bottom of Potrillo Canyon and Cafion de Valle, no wetlands lie within 
TA-15; thus, no impacts to wetlands would occur (Risberg 1995). 

5.2.5.3 Aquatic Resources 

No additional impacts to the aquatic resources located within the canyons surrounding TA-15 are expected. 

5.2.5.4 Threatened and Endangered Species 

It is unlikely that completion of DARHT construction would change the attractiveness of the area for 
potential use by threatened or endangered species. Completion of construction and operations of the 
DARHT Facility would not cause any adverse impacts to the nesting Mexican spotted owls in the vicinity. 
DOE and the USFWS have negotiated a plan to eliminate the potential for adverse impacts to these birds 
(see section 5.11 and appendix K). 

5.2.6 Cultural and Paleontological Resources 

Impacts on cultural and paleontological resources from the DARHT Baseline Alternative are described in 
the following subsections. 

5.2.6.1 Archeological Resources 

Archeological resources were evaluated from both construction and operations perspectives. 

5.2.6.1.1 Construction 

Completion of the DARHT Facility construction under the DARHT Baseline Alternative would not be 
expected to have any direct or indirect impacts on known archeological sites eligible for the National 
Register. Existing TA-15 security measures that restrict general access would continue to provide 
protection for possible intentional or incidental impacts from human activities. 
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5.2.6.1.2 Operations 

Potential impacts related to detonation of high explosives at the designated firing point could result from 
1) vibratory ground motion, 2) air waves, and 3) dispersal of metal fragments and other airborne debris. 

Vibratory ground motion could induce structural instability to standing walls but would not affect other 
attributes of archeological sites which contribute to their research potential. Since none of the known 
archeological sites in the area of potential effects has standing walls, with the exception of Nake'muu, 
ground wave motion has the potential to affect only Nake'muu. This potential is minimal because the 
location of Water Canyon between the firing point and Nake'muu serves as a barrier which absorbs most 
of the motion. As stated, seismic tests conducted on March 11, 1995 (Vibronics 1995) indicated that 
potential impacts due to the air waves is a greater concern than vibratory ground motion. 

Air waves would have no effect on those archeological sites whose eligibility for the National Register is 
based solely on their research potential. Air waves would have minimal effect on the structural stability of 
standing walls at Nake'muu. An air wave of 0.08 lb/in2 (0.6 kPa) from a test blast at the PHERMEX 
firing point was measured at Nake'muu on March 11, 1995, from an explosion of 150 lb (70 kg) of TNT. 
This pressure is approximately one half of the air pressure required for window breakage (DOE 1992, 
table D.4-4). Although no structural damage resulted from this particular test, the cumulative impacts 
from similar air waves are unknown. In general, quantitatively assessing the effects air waves and ground 
motion could have on prehistoric structures is difficult because the baseline structural integrity of these 
sites is unknown. This site would be monitored for any adverse effects, and mitigation measures would be 
taken if necessary. 

Flying debris would have no impact on those archeological sites whose eligibility for the National Register 
is based solely on their research potential. Flying debris, depending on the size and velocity, could impact 
those cultural resources which are eligible for the National Register for additional reasons (Criteria A, B, 
or C). No known prehistoric cultural resources in the area of potential effects have been identified as 
eligible under Criteria A orB (association with important events or people). 

Because Nake'muu is eligible for the National Register under Criterion C based on its well-preserved 
standing walls, flying debris of sufficient size and velocity could result in an adverse effect. This potential 
was mitigated in the design stage of the project by aligning one wing of the DARHT building itself 
between the blast area and Nake'muu so that most blasting debris on a trajectory towards Nake'muu 
would be deflected away from Nake'muu. Using the height of the DARHT building alone as a barrier 
wall, some particles would be projected over that wall in the direction of Nake'muu. However, the only 
particles which would have the velocity to reach Nake'muu would be less than one inch in diameter. By 
the time they reach Nake'muu, they would no longer be propelled by the force of the blast itself, but 
would be falling to the ground by gravity alone. Based on the number of shots anticipated for the life of 
the DARHT Facility, the probability that any particles would reach Nake'muu was determined to be small 
and they would fall without sufficient force and size to affect the site. Constructing an additional barrier 
on top of the building would decrease even further the number of particles with the potential to reach 
Nake'muu. In a February 21, 1989, correspondence between the NM SHPO and the DOE, the SHPO 
concurred that "it is unlikely that the proposed activity will have any effect on the values for which 
LA 12655 [Nake'muu] is considered significant. However, I do agree that test activities should be 
monitored by a LANL Archaeologist, as discussed in your letter, to ensure that this assessment of effort is 
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correct. If site damage to important site values is observed during the monitoring visits, further 
consultation will be necessary to determine appropriate measures to reduce adverse effects of test 
activities" (SHPO 1989). 

The calculations above were made for explosions up to 150 lb (70 kg) of 1NT originating specifically at 
the dual-axis firing point. Explosions exceeding this weight, anticipated to be about 500 lb (230 kg) 1NT, 
require relocation of the firing point away from the dual-axis spot. In this situation, the shielding effect of 
the DARHT building would be reduced. The potential for blast debris from the larger explosions reaching 
Nake'muu would be mitigated by temporary construction of a sand bag revetment to create a blast shield. 
The blast overpressure measured during the March 11, 1995, tests scaled for 500 lb (230 kg) indicate a 
pressure of 0.12 lb/in2 (0.8 kPa) at Nake'muu, which is still below the value of 0.2 lb/in2 (1.4 kPa) 
required for window breakage (DOE 1992, table 0.4-4). This overpressure, 0.12 lb/in2 (0.8 kPa), is very 
conservative since the mitigating effects of the canyon are not included. Other data suggest that the 
canyon can reduce overpressure by as much as one half (Vibronics, Inc., 1995). 

If determined to be desirable, additional characterization of the potential impact of DARHT operation on 
Nake'muu may be conducted. For example, options include design and implementation of a long-term 
monitoring procedure at Nake'muu and/or completion of a structural assessment of architectural elements. 
If necessary, several mitigation options are available, such as stabilization of standing masonry walls. 

5.2.6.2 Historical Resources 

No direct or indirect impacts on historic structures are anticipated. 

5.2.6.3 Native American Resources 

There would be essentially no impacts on Native American cultural resources. 

5.2.6.4 Paleontological Resources 

Because of the nature of the soil and geological substrate, it is unlikely that paleontological resources exist 
at the DARHT site; no potential effects are postulated. 

5.2. 7 Socioeconomic and Community Services 

Environmental impacts on socioeconomics and community services for the DARHT Baseline Alternative 
are presented in the following subsections. 

5.2.7.1 Demographic Characteristics 

The DARHT Baseline Alternative would not have any significant impact on the existing demographic 
characteristics of communities in the region-of-interest, as described in section 4. 7 .1. 
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5.2. 7.2 Economic Activities 

The DARHT Baseline Alternative encompasses completing construction and operation of the dual-axis 
facility. The DOE would complete construction and begin operation of the first axis of the proposed 
DARHT Facility by FY 1999. At that time, the operating costs of DARHT would replace PHERMEX 
operating costs, although construction expenditures would continue until the completion of the second 
DARHT axis in FY 2001. For the purpose of estimating the economic impacts (employment, labor 
income, and output) of the DARHT Baseline Alternative, the analysis recognizes the incremental 
construction and operating expenditures associated with the DARHT Baseline Alternative, relative to ones 
associated with the No Action Alternative. The estimated capital construction expenditures, shown in 
table 5-8, do not include any site cleanup nor decommissioning and decontamination of the dual-axis 
facility at the end of its lifetime. The direct and indirect economic impacts of the proposed alternative are 
described below. 

Year/Cost 

Capital 

Operations and 
Maintenance 

TABLE 5-8.-Capital-funded Construction and Operating Costs 
for the DARHT Baseline Alternative (in millions of 1995 dollars) 

1995 1996 1997 1998 1999 2000 2001 

6.6 29.5 17.9 26.8 24.0 0.6 0 

4.2 4.1 4.1 4.0 5.9 5.8 5.8 

2002 Total 

0 105.3 

5.7 39.6 

Over the period FY 1996 to FY 2002, the DARHT Baseline Alternative is estimated to generate 191 full
time equivalent jobs in the regional economy, 80 directly related to project construction and operating 
expenditures, and 111 indirectly generated by subsequent indirect spending and income generation within 
the regional economy. Over the same time period, the DARHT Baseline Alternative is estimated to 
generate an annual average of $4.1 million of regional labor income, $1.7 million directly related to the 
project, and $2.4 million indirectly generated through subsequent indirect spending in the regional 
economy. Finally, the DARHT Baseline Alternative is estimated to generate an annual average of 
$6.8 million of goods and services in the regional economy, $3.4 million directly generated by the project, 
and $3.4 million indirectly generated by subsequent indirect spending within the regional economy. 

The underlying cost data were provided by LANL (Bums 1995a; Bums 1995b). The costs do not include 
any expenses associated with site cleanup nor decontamination and decommissioning at either the DARHT 
or PHERMEX facilities. These relevant data were adjusted using an escalation price change index for 
DOE defense-related construction projects (Pearman 1994; Anderson 1995). 

5.2. 7.3 Community Infrastructure and Services 

The DARHT Baseline Alternative would not have any significant impact on the existing community 
infrastructure in the region-of-interest, as described in section 4. 7.3. 
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5.2.7.4 Environmental Justice 

Referring to other sections of the EIS, no significant adverse environmental impacts are identified with the 
construction or operation of the DARHT Facility under the DARHT Baseline Alternative. The impacts 
considered include air and noise emissions caused during facility construction and subsequent operations 
(section 5.2.2), and the potential for surface or ground water contamination (section 5.2.4). Any 
foreseeable impacts on air, noise, or water quality during the course of normal operations would not pose 
significant health impacts on human populations (section 5.2.8) and would fall within regulatory 
compliance requirements. Accordingly, DARHT Facility construction and planned operation under the 
DARHT Baseline Alternative would have no known disproportionate adverse health or environmental 
impact on minority or low-income populations in the region-of-interest [populations residing within 50 mi 
(80 km) of the site]. 

5.2.8 Human Health 

Potential human health impacts under the DARHT Baseline Alternative would be essentially the same as 
for the No Action Alternative, described in section 5.1.8. 

5.2.9 Facility Accidents 

Potential impacts of facility accidents under the DARHT Baseline Alternative would be essentially the 
same as for the No Action Alternative, described in section 5.1.9. 

5.2.10 Waste Management 

Potential impacts of the DARHT Baseline Alternative on waste management would be essentially the same 
as for the No Action Alternative, described in section 5.1.10. 

5.2.11 Monitoring and Mitigation 

5.2.11.1 Monitoring 

Potential impacts that would need to be monitored under the DARHT Baseline Alternative would be 
essentially the same as for the No Action Alternative, described in section 5 .1.11. 

5.2.11.2 Mitigation 

Under normal operating conditions, two potential impacts would appear to warrant mitigation. Specific 
actions would be taken to minimize disturbance of the Mexican spotted owls inhabitating canyons near the 
DARHT site. Noise from construction equipment and activities would be minimized as much as possible. 
Operational noise from detonations would also be conducted to minimize disturbance. Facility lighting 
would be placed to direct illumination away from the canyons at night. 
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Protection of the Nake'muu archeological site might be necessary under certain detonation test 
configurations. Detonations would be shielded, if necessary, to avoid fragment impact to the site. No 
other archeological sites in the hazard radius have standing walls that would require mitigation activities. 
Other mitigation measures taken would not differ significantly from measures currently taken as part of 
normal operations at the PHERMEX Facility. Mitigation activities for cultural resources are presented in 
section 4.6. Construction noise associated with completing the facility would be mitigated to minimize 
noise impacts on the surrounding environment as much as possible. 

5.2.12 Decontamination and Decommissioning 

Potential impacts of decontamination and decommissioning under the DARHT Baseline Alternative would 
be similar to those described for the No Action Alternative in section 5.1.12. The following differences 
from D&D activities and impacts for the No Action Alternative would be expected: 

• Increased salvage and conversion to other uses because of the presence of two accelerator facilities 
and their buildings 

• Increased soil, gravel, and debris resulting from the repositioning of the firing site from the 
PHERMEX location 

5.3 UPGRADE PHERMEXALTERNATIVE 

This section presents the expected environmental consequences associated with the Upgrade PHERMEX 
Alternative. 

5.3.1 Land Resources 

Potential impacts on land resources in the Upgrade PHERMEX Alternative would be essentially the same 
as those for the No Action Alternative, described in section 5 .1.1. 

5.3.2 Air Quality and Noise 

5.3.2.1 Air Quality 

Potential impacts of the Upgrade PHERMEX Alternative on air quality essentially would be the same as 
those for the No Action Alternative for operations, described in section 5.1.2.1.2, and the DARIIT 
Baseline Alternative for construction activities, described in section 5 .2.1.1. 

5.3.2.2 Noise 

Because the period of construction would be somewhat longer and some construction would probably take 
place to convert the existing DARI·IT Facility to other uses, construction noise would be generated for a 
period longer than in the DARHT Baseline Alternative. However, construction noise would not be 
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expected to be noticeable away from the construction site. Disturbance of wildlife during operations 
would be about the same as with the No Action Alternative, described in section 5.1.2.2. 

5.3.3 Geology and Soils 

Potential impacts of the Upgrade PHERMEX Alternative on geology and soils would be essentially the 
same as those for the No Action Alternative, described in section 5.1.3. 

5.3.4 Water Resources 

Potential impacts of the Upgrade PHERMEX Alternative on surface and ground water would be essentially 
the same as those for the No Action Alternative, described in section 5.1.4. 

5.3.5 Biotic Resources 

Impacts on biotic resources in the Upgrade PHERMEX Alternative would be essentially the same as those 
for the No Action Alternative, described in section 5.1.5. 

5.3.6 Cultural and Paleontological Resources 

Potential impacts on cultural and paleontological resources in the Upgrade PHERMEX Alternative would 
be essentially the same as those for the No Action Alternative, described in section 5.1.6. 

5.3. 7 Socioeconomic and Community Services 

Environmental impacts on socioeconomics and community services for the Upgrade PHERMEX 
Alternative are presented in this section. Potential impacts on demographic characteristics, community 
infrastructure and services, and environmental justice would be essentially the same as the No Action 
Alternative and are described in sections 5.1.7.1, 5.1.7.3, and 5.1.7.4, respectively. Potential impacts on 
economic activities are presented in the following paragraphs. 

The Upgrade PHERMEX Alternative involves upgrading the present PHERMEX Facility to accommodate 
new technology developed for DARHT. Under this alternative, the DOE is expected to complete 
construction and begin operation of the upgraded PHERMEX Facility in FY 2002. During the upgrade of 
the PHERMEX Facility, construction costs would be incurred along with PHERMEX operating costs (see 
table 5-9). To estimate the regional economic impacts of the Upgrade PHERMEX Alternative, the 
analysis recognizes additional construction and operating expenditures under the Upgrade PHERMEX 
Alternative, relative to those associated with the No Action Alternative. The estimated capital construction 
expenditures do not include any site cleanup nor D&D of the dual-axis facility at the end of its lifetime. 

Over the period FY 1996 to FY 2002, the Upgrade PHERMEX Alternative is estimated to generate 
199 full-time equivalent jobs in the regional economy, 82 directly related to project construction and 
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I Year/Cost 

Capital 

Operations and 
Maintenance 

TABLE 5-9.-Capita/-funded Construction and Operating Costs for 
Upgrade PHERMEXAlternative (in millions of 1995 dollars) 

I 1995 I 1996 I 1997 I 1998 I 1999 I 2000 I 2001 I 
6.6 36.6 33.7 21.7 14.8 10.2 3.1 

4.2 4.1 4.1 4.0 4.0 4.0 3.9 

2002 I Total 

0 126.7 

6.0 34.3 

operating expenditures, and 117 indirectly generated by consecutive rounds of spending and regional 
income generation. The Upgrade PHERMEX Alternative is also estimated to generate an annual average 
of $4.3 million of regional labor income, $1.8 million directly related to the project, and $2.5 million 
indirectly generated through consecutive rounds of spending in the regional economy. Finally, the 
Upgrade PHERMEX Alternative is estimated to generate an annual average of $6.9 million of goods and 
services in the regional economy, $3.3 million directly generated by the project, and $3.7 million 
indirectly generated by consecutive rounds of spending in the regional economy. 

The underlying cost data were provided by LANL (Bums 1995a; Bums 1995b ). The costs do not include 
any expenses associated with site cleanup nor D&D of either the proposed DARHT or PHERMEX 
facilities. These relevant data were adjusted using an escalation price change index for DOE defense
related construction projects (Pearman 1994; Anderson 1995). 

5.3.8 Human Health 

Potential impacts of the Upgrade PHERMEX Alternative on human health would be essentially the same 
as for the No Action Alternative, described in section 5.1.8. 

5.3.9 Facility Accidents 

Potential impacts of facility accidents under the Upgrade PHERMEX Alternative would be essentially the 
same as for the No Action Alternative, described in section 5.1.9. 

5.3.10 Waste Management 

Potential impacts of the Upgrade PHERMEX Alternative on waste management would be essentially the 
same as for the No Action Alternative, described in section 5.1.10. 

5.3.11 Monitoring and Mitigation 

Monitoring and mitigation measures taken under the Upgrade PHERMEX Alternative would be essentially 
the same as the No Action Alternative, described in section 5 .1.11. 
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5.3.12 Decontamination and Decommissioning 

Impacts of decontamination and decommissioning under the Upgrade PHERMEX Alternative would be 
essentially the same as in the No Action Alternative described in section 5.1.12; however, the buildings 
partially constructed for DARHT would also be subject to D&D evaluation. 

5.4 ENHANCED CONTAINMENT ALTERNATIVE 

This section presents the expected environmental consequences associated with the Enhanced Containment 
Alternative. Three options were analyzed under this Alternative, as described in section 3.7: the Building 
Containment, Vessel Containment, and Phased Containment (preferred alternative) options. No significant 
differences in potential environmental impacts were determined among the three options; in many cases 
(see tables S-1 and 3-3) potential impacts would be essentially identical. Minor differences were 
determined in impacts to, or caused by air quality operations, noise, soil contamination, biotic and cultural 
resources (without mitigation), socioeconomics, human health, low-level waste generation, and 
commitment of resources. These are discussed below. 

5.4.1 Land Resources 

5.4.1.1 Land Use 

The Vessel Containment, Building Containment, and Phased Containment (preferred alternative) options 
under this alternative require a building addition for the cleanout facility. To accommodate all of these 
options, it is anticipated that 1 ac (0.4 ha) of land would have to be cleared for construction, in addition to 
the 8 ac (3 ha) of land previously disturbed by DARHT. Under the Vessel Containment and Phased 
Containment (preferred alternative) options, an existing 0.25-mi long (0.4-km long) firebreak road would 
be improved by widening, grading, and paving to provide access to the proposed vessel cleanout facility. 
This would lead to the potential for about 0.5 ac (0.2 ha) additional disturbance on either side of the 
existing road. Dedication of land for the cleanout facility or access road would be consistent with current 
and past land uses at LANL and would have no reasonably foreseeable impact on established local land
use patterns. 

5.4.1.2 Visual Resources 

The proposed DARHT Facility and the cleanout facility under any of the containment options would be 
unobtrusive and located in an isolated pinon/ponderosa pine forest area. The buildings would not be 
accessible or readily visible from offsite; therefore, they should have no impact on visual resources. 

5.4.1.3 Regional Recreation 

Although a variety of recreational opportunities are available in the vicinity of LANL, only those in areas 
relatively near TA-15 might be negatively impacted by noise associated with test firings at the proposed 
DARHT site. Test firings within the containment building would be expected to have no impacts on 
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recreational resources. Under the Vessel Containment and Phased Containment (preferred alternative) 
options, it is possible that some tests would be conducted without using a containment vessel. These tests 
would have the same small potential for impacts on nearby recreation as other alternatives using 
uncontained test firing. 

5.4.2 Air Quality and Noise 

Impacts on nonradiological air quality and the potential for noise impacts associated with the Enhanced 
Containment Alternative are discussed in this section. 

5.4.2.1 Air Quality 

Air quality impacts for the Enhanced Containment Alternative are presented in this section for maximally 
impacted point of unrestricted public access. These impacts were determined using methods described in 
appendix C, Air Quality and Noise. 

5.4.2.1.1 Construction 

Pollutant emissions during the construction phase of all three options of the Enhanced Containment 
Alternative would be essentially the same as those for the DARHT Baseline Alternative. Pollutant 
emissions associated with constructing a containment structure (Building Containment Option) or the 
vessel cleanout facility under the Enhanced Containment Alternative have not been quantified. However, 
additional impacts from the construction of either structure would be expected to be minimal. 

5.4.2.1.2 Operations 

Potential air quality impacts from operations under the Enhanced Containment Alternative would be very 
similar for all three of the options analyzed. As shown in table 5-l 0, the calculated values for nitrogen 
dioxide and sulfur dioxide are essentially the same for all options and alternatives, while PM10 values vary 
slightly among alternatives. Annual PM10 air concentrations for the Enhanced Containment Alternative 
options are about the same among these options but are about 20 percent lower than those for other 
alternatives. The maximum short-term (24-h) of PM10 concentrations would differ among the enhanced 
containment options. The Vessel Containment and Phased Containment options would have short-term 
releases from uncontained detonations; potential short-term air quality impacts would be higher than the 
Building Containment Option and similar to those of the other alternatives analyzed. 

Calculated values for beryllium, heavy metals, and lead for all of the enhanced containment options are 
essentially the same when analyzed over the 30-year project life because of the greater impact of 
containment releases on air quality. The Phased Containment Option would have less impact during the 
early years of the option because of the greater fraction of uncontained detonations. Although somewhat 
counter intuitive, the major reason for this is because uncontained detonations under these options allow 
for greater atmospheric dispersion with subsequently less air quality impact than releases from 
containment. The uncontained detonations were modeled as elevated releases [325 ft (99 m)] simulating 
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TABLE 5-10.-lmpacts on Air Quality from Operations under the 
Enhanced Containment Alternative 

Pollutant Averaging Time 

N02 Annual 
24-h 

PM1o Annual 
24-h 

so2 Annual 
24-h 
3-h 

Beryllium 30 days 

Heavy Metalsb 30 days 

Lead Calendar Quarter 

a Uses the applicable regulatory limit from table 4-3. 
b Sum of the air concentration of uranium and lead. 

Concentration at 
Maximally Impacted 
Point of Unrestricted 
Public Access (~tg/m3) 

0.04 
2 

0.008 
0.4c 
3.3d 

2 X 104 

0.006 
0.03 

2 X 10"5 

0.002 

1 X 104 

c Building Containment Option 
d Vessel Containment and Phased Containment options. 

Note: N02 and PM10 are from hydrodynamic testing and boiler emissions. 
so2 is from boiler emissions. 

Percent of Regulatory 
Lim if' 

0.06 
1.4 

0.02 
0.2c 
2.2d 

0.0005 
0.003 
0.003 

0.0002 

0.02 

0.007 

Beryllium, heavy metals, and lead are from hydrodynamic testing. Includes impacts from hydrodynamic 
testing and boiler emissions. 

explosive dispersion, while containment releases were modeled as near ground level releases. Additional 
discussion of atmospheric releases and modeling is provided in appendix Cl, Air Quality, and appendix H, 
Human Health. 

5.4.2.2 Noise 

Under all options of the Enhanced Containment Alternative, impacts associated with noise and blast 
pressure waves would be reduced compared to the No Action Alternative. Uncontained detonations under 
the Vessel Containment and Phased Containment options could potentially have noise and blast wave 
impacts of the same magnitude as for the No Action Alternative. The number of detonations would be 
reduced by 75 percent under the Vessel Containment Option and from 5 to 40 to 75 percent under the 
different phases of the Phased Containment Option. 

Noise associated with construction and construction worker traffic would occur until completion of the 
DARHT Facility and the containment building or cleanout facility under all of the containment options. 
However, construction noise would not be expected to be noticeable away from the construction site. 
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Disturbance of wildlife during operations would be about the same as with the No Action Alternative 
(appendix C, Air Quality and Noise). 

5.4.3 Geology and Soils 

Impacts of the Enhanced Containment Alternative on geology and soils are described in the following 
subsections. 

5.4.3.1 Geology 

Geologic impacts under the Enhanced Containment Alternative would be similar to those under the 
DARHT Baseline Alternative, described in section 5.2.3.1. 

5.4.3.2 Seismic 

Seismic impacts under the Enhanced Containment Alternative would be similar to those under the DARHT 
Baseline Alternative, described in section 5.2.3.2. 

Although seismic events that damage buildings would have an impact on mission goals, no scenarios were 
identified wherein a seismic event could trigger an action at the proposed DARHT Facility that would 
result in any offsite environmental impact. 

5.4.3.3 Soils 

The three options under the Enhanced Containment Alternative present lower soils contamination levels 
than the No Action and DARHT Baseline alternatives. The three options are the Vessel Containment 
Option, the Building Containment Option, and the Phased Containment Option (preferred alternative). 

Under the Vessel Containment Option, an estimated maximum of 12 percent of the DARHT Baseline 
Alternative inventory could be released in the vicinity of the firing point if highly unlikely events were to 
occur. This 12 percent is made up of two types of releases. Under the Vessel Containment Option some 
uncontained detonations would be conducted, up to 25 percent of the total annual depleted uranium 
expenditures of 1,540 lb (700 kg) or a maximum of 385 lb (175 kg) per year. Of this depleted uranium 
inventory, 70 percent would be removed from the firing point during routine cleanup activities leaving 30 
percent for migration in the environment. To be conservative, it is assumed no beryllium or lead would 
be removed from the firing point during routine cleanup. Of the remaining 75 percent of the inventory 
shot in containment, releases are assumed to occur in no more than 6 percent of the cases. Note that total 
release from these 6 percent of contained tests would be highly unlikely; however, to be conservative 
complete release is assumed. Thus, 7.5 percent (i.e., 0.25 x 0.30) release occurs during uncontained 
experiments and up to 4.5 percent (0.75 x 0.06) release occurs during contained experiments; a total of 
12 percent. Assuming no cleanup of beryllium or lead, their percentage of inventory remaining in firing 
site soils is estimated to be no more than 29.5 percent of their original inventory. Thus, annual releases of 
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depleted uranium, beryllium, and lead would be 185, 6.5, and 10 lbs (84, 3, and 4.4 kg), respectively. 
These annual releases would occur for 30 years. 

Soil contamination under the Building Containment Option would be somewhat less than that under the 
Vessel Containment Option. Under the Building Containment Option, 6 percent of the annual inventory 
will be released to the environment under highly unlikely circumstances. It is further assumed that none 
of the contamination will be removed from the soils through routine cleanup activities. Thus, annual 
releases of depleted uranium, beryllium, and lead would be 92, 1.3, and 2 lbs (42, 0.6, and 0.9 kg), 
respectively. These annual releases would occur for 30 years. 

Soil contamination under the Phased Containment Option would be somewhat more than under the Vessel 
Containment Option. Releases would be characterized by decreasing uncontained experiments in three 
phases over two 5-year periods, finally decreasing to about 25 percent uncontained experiments level after 
10 years. For the three time periods (i.e., 5, 5, and 20 years), over the 30-year operation of the facility, 
the uncontained to containment percentages of annual inventory expended would be 95 and 5, 60 and 40, 
and 25 and 75. Under cleanup and operational assumptions identical to those under the Vessel and 
Building Containment Options, the percentages of annual inventory for depleted uranium deposited in the 
firing site soils for the three periods are 28.8, 20.4, and 12 percent. The percentages of annual inventory 
deposited in firing site soils for beryllium and lead for the three periods are 95.3, 62.4, and 29.5. During 
the first 5-year period, annual releases of depleted uranium, beryllium, and lead would be 444, 21, and 31 
lbs (200, 9.5, and 14 kg), respectively. During the second 5-year period, the annual releases of depleted 
uranium, beryllium, and lead would be 315, 14, and 21 lbs (143, 6.2, and 9.4 kg), respectively. During 
the final 20-year period, the annual releases of depleted uranium, beryllium, and lead would be 185, 6.5, 
and 10 lbs (84, 3, and 4.4 kg), respectively. 

For each of the options of the Enhanced Containment Alternative, the circle of contaminated soil at the 
firing point under the Enhanced Containment Alternative is assumed to be no greater than that for the No 
Action and DARHT Baseline alternatives. Thus, the circle of soil centered on the firing point exhibiting 
uranium concentrations above background would be no greater than a 460-ft (140-m) radius. The area of 
land contaminated above background for uranium, beryllium, and lead would be no greater than 15 acres 
(6 ha). 

5.4.4 Water Resources 

Water resources examined for impact in the Enhanced Containment Alternative are: 

• Surface water and sediment in Water Canyon, which discharges into the Rio Grande 

• The main aquifer underlying Threemile Mesa 

Stream losses to the bed of Water Canyon are analyzed for their potential to release contaminants through 
the vadose zone to the main aquifer. Infiltration is examined for its ability to carry metals in solution into 
the mesa top at the firing point and to transport contaminants through the unsaturated zone to the main 
aquifer. Supporting information on deep drainage, the geochemistry of metals in LANL waters and 
sediments, surface water modeling, and vadose zone and ground water modeling as applied in this EIS can 
be found in appendix E. 
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A combination of data review and geochemical analysis was used to determine the solubility and sorption 
characteristics of several metals in the LANL water and soil/sediment environment (see appendix E2). 
Because they represent the largest fraction of expended materials in the tests to be conducted, depleted 
uranium, beryllium, lead, copper, and aluminum were all studied. The study revealed that a realistic value 
of solubility for beryllium in LANL waters was at its drinking water standard of 4 J.Lg/L [40 CFR 141.62]. 
A realistic value for lead solubility in LANL waters was at its MCL of 50 J.Lg/L [40 CFR 141.11] and 
approximately a factor of three above its action level of 15 J.Lg/L [40 CFR 141.80]. Values of solubility 
for both copper and aluminum were both found to be substantially below their secondary drinking water 
standards. Thus, while the analysis examines the migration of beryllium and lead to gain insight into their 
migration and behavior in the environment, there is no need to simulate beryllium, copper, or aluminum 
because their solute concentrations at the source are at or below their respective drinking water standards. 
The solubility of uranium in LANL waters was found to be substantially above its proposed MCL value, 
and therefore its migration was modeled to estimate its potential impact on the water resource. 

5.4.4.1 Surface Water 

The hydrology-sediment-contaminant transport modeling procedure described in appendix E3 was applied 
to assess the potential impacts of the three options under the Enhanced Containment Alternative. In this 
alternative, the transport by surface runoff of the 30 years of future releases of depleted uranium, 
beryllium, and lead from the DARHT site was analyzed. Table 5-11 shows the simulated peak 
concentration of contaminants in the infiltrated water in Water Canyon below the source. Details of the 
analysis and treatment of runoff, storm water, and cooling water blowdown discharge at the DARHT site 
are described in appendix E3. 

Because of their low solubility, the concentrations of beryllium and lead reach a plateau in their release to 
Water Canyon but still remain well below drinking water standards. Drinking water standards for 
beryllium and lead are 4 and 15 J.Lg/L, respectively. Depleted uranium has a relatively high solubility in 
LANL surface and ground waters. Depleted uranium in surface water released to Water Canyon 
immediately below DARHT is slightly above the proposed MCL of 20 J.Lg/L for the Vessel Containment 
and Phased Containment options, and slightly below the proposed MCL for the Building Containment 
Option. The Rio Grande is the nearest offsite access point for surface water carrying contamination from 
the firing point. As shown in table 5-11, the quality of surface water entering the Rio Grande under each 
of the options is forecast to be over an order-of-magnitude below the drinking water standard for uranium 
and several orders-of-magnitude below the drinking water standards for beryllium and lead. 

5.4.4.2 Ground Water 

Two analyses of depleted uranium, beryllium, and lead migration were conducted for the three options of 
the Enhanced Containment Alternative. The two analyses involved 1) infiltration carrying contaminants 
into the mesa top at the DARHT firing point and 2) infiltration of contaminants from the stream bed of 
Water Canyon. Both sources of infiltration and contamination were analyzed to estimate contaminant 
migration into the main aquifer. 

The peak concentrations of contaminants in infiltration to Threemile Mesa and in surface water losses 
from the uppermost reach of Water Canyon opposite the DARHT Facility are shown in table 5-12. For 
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TABLE 5-11.-Contaminant Concentrations and Time-to-peak for the 
Enhanced Containment Alternative 

Reach 12 Reach 13 Reach 14 Reach 15 Rio Grande 
Contaminant (Water (Water (Water (Water (in 

Canyon) Canyon) Canyon) Canyon) solution)8 

Vessel Containment Option 

Peak Concentration (in !J.Q/L) (in !J.Q/L) (in !J.Q/L) (in !J.Q/L) (in !J.Q/L) 
Depleted Uranium 2.5 X 101 4.8 1.4 5.4 X 10"1 5.6 X 10"1 

Beryllium 3.2 X 10"3 1.4 X 10"3 6.0 X 10-4 2.4 X 10-4 2.4 X 10-4 
Lead 7.7 X 10"3 4.4 X 10"3 1.0 X 10"3 2.9 X 10-4 2.9 X 10-4 

Time, years 
Depleted Uranium 17 90 100 100 100 
Beryllium 740 4,350 2,570 4,130 4,130 
Lead 1,850 2,570 2,570 2,640 2,640 

Building Containment Option 

Peak Concentration (in !J.QIL) (in !J.QIL) (in !J.Q/L) (in !J.Q/L) (in !J.QIL) 
Depleted Uranium 17.6 3.28 9.4 X 10"1 3.7 X 10"1 3.8 X 10"1 

Beryllium 3.2 X 10"3 1.4 X 10"3 6.0 X 10-4 2.4 X 10-4 2.4 X 10-4 
Lead 6.2 X 10"3 2.5 X 10"3 4.4 X 10-4 1.5 X 10-4 1.5 X 10-4 

Time, years 
Depleted Uranium 17 90 100 100 100 
Beryllium 740 4,350 2,570 4,130 4,130 
Lead 530 530 530 530 530 

Phased Containment Option 

Peak Concentration (in !!QIL) (in !J.QIL) (in !J.QIL) (in !!91L) (in !J.QIL) 
Depleted Uranium 26 4.9 1.4 5.6 X 10"1 5.7 X 10"1 

Beryllium 3.2 X 10"3 1.4 X 10"3 6.0 X 10-4 2.4 X 10-4 2.4 X 10-4 
Lead 7.7 X 10"3 4.4 X 10"3 1.0 X 10"3 2.9 X 10-4 2.9 X 10-4 

Time, years 
Depleted Uranium 17 90 100 100 100 
Beryllium 740 4,350 2,570 4,130 4,130 
Lead 1,850 2,570 2,570 2,640 2,640 

a Concentration of surface water entering Rio Grande; basis for water resource number in tables and S-1 and 3-3. 

Note: Drinking Water Standards: 
Uranium, 20 flQ/L [56 FR 33050] 
Beryllium, 4 flQ/L [40 CFR 141.62] 
Lead, 15 flQ/L [40 CFR 141 .80] 

CHAPTER 5 

Rio Grande 
(on 

sediment) 

(in !J.Q/g) 
5.6 X 10"2 

2.4 X 10"5 

5.7 X 10-4 

100 
4,130 
2,640 

(in !J.Q/g) 
3.8 X 10"2 

2.4 X 10"5 

2.8 X 10-4 

100 
4,130 
750 

(in !J.Q/g) 
5.7 X 10"2 

2.4 X 10"5 

5.8 X 10-4 

100 
4,130 
2,640 

those cases where the drinking water standards are exceeded (shown in bold), analyses were conducted. 
Only three cases must be modeled - depleted uranium and lead on the mesa top at the firing point and 
depleted uranium in the uppermost reach of Water Canyon. Other metals and locations were not analyzed 
because sorption and dispersion within the vadose zone would only further reduce soil water 
concentrations that enter the soil column at concentrations at or below the drinking water standards. 
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TABLE 5-12.-Peak Input Concentrations for the Enhanced Containment Alternative to Water Canyon 
Reaches and Threemile Mesa Predicted by Surface Runoff-sediment-contaminant Transport Model 

Contaminant 

Location Uranium Beryllium Lead 
(~&giL) (~&giL) (~&giL) 

Drinking Water Standards 
20 4 15 

[56 FR 33050] [40 CFR 141.62] [40 CFR 141.80] 

Vessel Containment Option 

Threemile Mesa 142,000 4 50 
Water Canyon Reach 12 25.3 0.003 0.008 
Water Canyon Reach 13 4.8 0.001 0.004 
Water Canyon Reach 14 1.4 0.0006 0.001 
Water Canyon Reach 15 0.5 0.0002 0.0003 

Building Containment Option 

Threemile Mesa 71,000 4 50 
Water Canyon Reach 12 17.6 0.003 0.006 
Water Canyon Reach 13 3.3 0.001 0.003 
Water Canyon Reach 14 0.9 0.0006 0.0004 
Water Canyon Reach 15 0.4 0.0002 0.0002 

Phased Containment Option 

Threemile Mesa 250,000 4 50 
Water Canyon Reach 12 26 0.003 0.008 
Water Canyon Reach 13 4.9 0.001 0.004 
Water Canyon Reach 14 1.4 0.0006 0.001 
Water Canyon Reach 15 0.6 0.0002 0.0003 

For the Vessel Containment Option, analysis of depleted uranium migration through the vadose zone 
arising from releases to the stream bed of Water Canyon showed a peak concentration of about 0.05 Jlg/L 
after 18,000 years in soil water being delivered to the main aquifer. Analysis of the migration of depleted 
uranium and lead through the mesa to the main aquifer showed a peak concentration of 32 and 1 x 1 o-3 

/Lg!L after approximately 42,000 and 100,000 years, respectively. Thus, while releases of lead in soil 
water are well below the drinking water standard action level of 15 Jlg/L, the release of depleted uranium 
from the mesa top yields soil water entering the main aquifer at concentrations less than twice the 
proposed MCL. 

For the Building Containment Option, analysis of depleted uranium migration through the vadose zone 
arising from releases to the stream bed of Water Canyon showed a peak concentration of about 0.04 Jlg/L 
after 18,000 years in soil water being delivered to the main aquifer, well below the proposed MCL for 
uranium (20 Jlg/L). Analysis of the migration of depleted uranium and lead through the mesa to the main 
aquifer showed a peak concentration of 16.1 and 1.5 x w-7 ILg!L after approximately 42,000 and 
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100,000 years, respectively. Thus, the release of lead in soil water is well below the drinking water 
standard action level of 15 f.lg/L, and the release of depleted uranium from the mesa top yields soil water 
entering the main aquifer at concentrations below the MCL. 

For the Phased Containment Option, analysis of depleted uranium migration through the vadose zone 
arising from releases to the stream bed of Water Canyon showed a peak concentration of about 0.06 f.lg/L 
after 18,000 years in soil water being delivered to the main aquifer. Analysis of the migration of depleted 
uranium and lead through the mesa to the main aquifer showed a peak concentration of 43 and 2 x 10-3 

p.g/L after approximately 42,000 and 100,000 years, respectively. Thus, while releases of lead in soil 
water are well below the drinking water standard action level of 15 f.lg/L, the release of depleted uranium 
from the mesa top yields soil water entering the main aquifer at concentrations about twice the proposed 
MCL. 

Upon entering the main aquifer, the small-scale and low-volume releases from the mesa top would be 
dispersed in the aquifer and further mixed either with ground water (if it were recovered in the municipal 
water sup~ly) or the waters of the Rio Grande. The average yield of the Pajarito Field wells of 2.7 ft3/s 
(7.7 x 10- m3/s) is assumed to be representative of a water supply well that could be developed in the 
vicinity of Threemile Mesa (see A~pendix E4). The total flow rate of contaminated water from the mesa 
firing point would be 1.1 x 10-3 ft /s (3 .2 x 10-5 m3 Is). This gives a concentration reduction factor greater 
than 2,000, more than sufficient to reduce the concentration of depleted uranium in municipal water 
supplies to levels well below the proposed MCL. Based on the average annual flow of the Rio Grande at 
Otowi (Graf 1993) between 1910 and 1985 of 1.1 x 106 ac-ft [1.5 x 103 ft3/s (42 m3/s)], the reduction 
factor would be even greater for ground water release to the Rio Grande. 

Releases to the ground water pathway from operation under the Enhanced Containment Alternative would 
not adversely impact ground water quality. 

5.4.5 Biotic Resources 

Biotic resources examined for impacts under the Enhanced Containment Alternative include terrestrial 
resources, wetlands, aquatic resources, and threatened and endangered species. 

5.4.5.1 Terrestrial Resources 

Both construction and operations impacts were evaluated for terrestrial resources. 

5.4.5.1.1 Construction Impacts 

All of the containment options under the Enhanced Containment Alternative would necessitate the 
construction of either a containment building or a vessel cleanout facility in TA-15. For the containment 
and cleanout buildings, an additional removal of pinon-juniper/ponderosa pine habitat of about 1 ac 
(0.4 ha) would be incurred with a resulting disturbance and displacement of associated wildlife. Under the 
Vessel Containment and Phased Containment (preferred alternative) options, an existing 0.25-mi long 
(0.4-km long) firebreak road would be improved by widening, grading, and paving to provide access to 
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the proposed vessel cleanout facility. This would lead to the potential for about 0.5 ac (0.2 ha) additional 
disturbance on either side of the existing road. See section 5.1.5.1 for a description of these types of 
impacts. 

5.4.5.1.2 Operation Impacts 

Impacts would be essentially the same as the DARHT Baseline Alternative (section 5.2.5.1.2) except that 
disruption of wildlife from noise associated with detonations would likely be lessened, considerably so for 
the Building Containment Option. Noise associated with operation of the cleanout facility would be 
minimal. 

5.4.5.2 Wetlands 

Although floodplains lie at the bottom of Potrillo Canyon and Caiion de Valle, no wetlands lie within 
TA-15; thus, no impacts to wetlands would occur (Risberg 1995). 

5.4.5.3 Aquatic Resources 

No additional impacts to the aquatic resources located within the canyons surrounding TA-15 are expected. 

5.4.5.4 Threatened and Endangered Species 

Potential impacts on threatened and endangered species under the Enhanced Containment Alternative 
would be essentially the same as those for the DARHT Baseline Alternative, described in section 5.2.5.4. 

5.4.6 Cultural and Paleontological Resources 

Impacts on cultural and paleontological resources under the Enhanced Containment Alternative are 
described in the following subsections. 

5.4.6.1 Archeological Resources 

5.4.6.1.1 Construction 

Completion of construction of the proposed DARHT Facility and the containment building, cleanout 
facility, or access road under any of the proposed containment options, would not be expected to have any 
direct or indirect impacts on known archeological sites eligible for the National Register. Existing TA-15 
security measures that restrict general access would continue to provide protection for possible intentional 
or incidental impacts from human activities. 
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5.4.6.1.2 Operations 

Any uncontained detonations conducted under the Vessel Containment or Phased Containment option 
would have impacts described under the DARHT Baseline Alternative in section 5.2.6.1.2. Potential 
impacts from contained detonations would be minimal, limited to vibratory ground motion. 

5.4.6.2 Historical Resources 

No direct or indirect impacts on historic structures are anticipated. 

5.4.6.3 Native American Resources 

There would be essentially no impacts on Native American cultural resources. 

5.4.6.4 Paleontological Resources 

Because of the nature of the soil and geological substrate, the occurrence of paleontological resources is 
not anticipated; no potential effects are postulated. 

5.4. 7 Socioeconomic and Community Services 

Environmental impacts on socioeconomics and community services for the Enhanced Containment 
Alternative are presented in the following subsections. 

5.4.7.1 Demographic Characteristics 

The Enhanced Containment Alternative would not have any significant impact on the existing 
demographic characteristics of communities in the region-of-interest, as described in section 4. 7 .1. 

5.4.7.2 Economic Activities 

The Enhanced Containment Alternative would involve construction and operation of the DARHT Facility 
but with some modification to contain airborne emissions of fragments or other debris - either a 
containment vessel or a containment building. Under the Vessel Containment Option, the DOE would 
complete construction and begin operation of the dual-axis facility in FY 1999. At that time, DARHT 
operating costs would replace PHERMEX operating costs. Under the Building Containment Option, the 
DOE would complete construction and begin operation of the dual-axis facility in FY 2002, at which time 
DARHT operating costs would replace PHERMEX operating costs (table 5-13). 

For the purpose of estimating the regional economic impacts of the two containment alternatives, the 
analysis illustrates their respective levels of construction and operating expenditures relative to those 
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TABLE 5-13.-Capital-funded Construction and Operating Costs for the 
Enhanced Containment Alternatives (in millions of 1995 dollars) 

Cost/Option 1995 1996 1997 1998 1999 2000 2001 2002 

Capital 
Vessels 6.6 29.6 32.4 41.1 24.9 0.6 0 0 
Building (150 lb) 6.6 28.7 27.7 31.3 16.5 15.0 0.9 0 
Building (500 lb) 6.6 29.5 41.7 34.7 16.5 15.0 0.9 0 
Phased 6.6 30.6 21.9 34.4 30.1 6.7 5.8 5.8 

Operations and 
Maintenance 

Vessels 4.2 4.1 4.1 4.0 9.7 9.6 9.5 9.4 
Building (150 lb) 4.2 4.1 4.1 4.0 4.0 4.0 3.9 9.4 
Building (500 lb) 4.2 4.1 4.1 4.0 4.0 4.0 3.9 9.4 
Phased 4.2 4.1 4.1 4.0 6.3 6.1 5.8 5.6 

DARHT EIS 

Total 

135.2 
121.9 
139.5 
142 

54.7 
37.7 
37.7 
40.3 

associated with the No Action Alternative. These estimated costs do not include any site cleanup, nor 
D&D of the dual-axis facility at the end of its lifetime. 

Over the period FY 1996 to FY 2002, the Vessel Containment Option is estimated to generate 321 full
time equivalent jobs in the regional economy, 137 directly related to project construction and operating 
expenditures, and 185 indirectly generated by consecutive rounds of spending and income generation 
within the regional economy. This alternative is also estimated to generate an annual average of 
$6.8 million of regional labor income, $2.9 million directly related to the project, and $3.9 million 
indirectly generated through consecutive rounds of spending in the regional economy. The alternative is 
estimated to add an annual average of $12.0 million of goods and services to the regional economy, 
$6.2 million directly generated by the project, and $5.8 million indirectly generated by consecutive rounds 
of spending within the regional economy. 

Alternatively, the 150-lb (70-kg) Building Containment Option is estimated to generate 209 full-time 
equivalent jobs in the regional economy, and the 500-lb (230-kg) Building Containment Option is 
estimated to generate 238 full-time equivalent jobs. Of these totals, for the smaller and larger buildings, 
respectively, 87 and 99 jobs would be directly accounted for by project construction and operating 
expenditures. The other 122 or 139 jobs for the two building sizes would be indirectly accounted for by 
consecutive rounds of regional spending and income generation. 

Correspondingly, the Building Containment Option is estimated to add annual averages of $4.5 million and 
$5.1 million in regional labor income, with $1.9 million and $2.1 million directly related to the project, 
and $2.6 million and $3.0 million indirectly generated by consecutive rounds of spending in the regional 
economy. Relative to these impacts, the Building Containment Option is estimated to generate annual 
averages of $7.6 million [150 lb (70 kg)] and $8.4 million [500 lb (230 kg)] of goods and services in the 
regional economy, $3.6 million [150 lb (70 kg)] or $4.0 million [500 lb (230 kg)] directly generated by 
the project, and $4.0 million [150 lb (70 kg)] or $4.4 million [500 lb (230 kg)] indirectly generated 
through consecutive rounds of spending in the regional economy. 
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The Phased Containment Option (preferred alternative) involves construction and operation of the DARHT 
Facility, but with modifications to phase in the containment of airborne emissions of fragments or other 
debris. The DOE would be expected to complete construction and begin operation of the dual axis facility 
in FY 1999. During this phase, construction and operations and maintenance costs are similar to the 
vessel containment option and reflect those of the DARHT Baseline Alternative (table 5-13). These 
estimated costs do not include any site cleanup, decommissioning, or decontamination of the dual axis 
facility at the end of its lifetime. 

In the period FY 1996 to FY 2002 the preferred alternative is estimated to generate 253 FIE-equivalent 
jobs in the regional economy, 106 being directly related to project construction and O&M expenditures 
and the other 14 7 being indirectly generated by consecutive rounds of spending and income generation 
within the regional economy. 

Corresponding to these employment impacts, the Phased Containment Option (preferred alternative) is 
estimated to generate an annual average of $5.4 million dollars of regional labor income in the period 
FY 1996 to FY 2002: $2.3 million being directly related to the project and the other $3.1 million being 
indirectly generated through consecutive rounds of spending in the regional economy. 

Finally, the Phased Containment Option (preferred alternative) is estimated to generate an annual average 
of $9.0 million dollars of goods and services in the regional economy during the period FY 1996 to 
FY 2002: $4.4 million of these being directly generated by the project, and the other $4.6 million being 
indirectly generated by consecutive rounds of spending within the regional economy. 

The underlying cost data were provided by LANL (Burns 1995a; Burns 1995b). The costs do not include 
any expenses associated with site cleanup nor D&D of either the proposed DARHT or PHERMEX 
facilities. Those relevant data were adjusted using an escalation price change index for DOE defense
related construction projects (Pearman 1994; Anderson 1995). 

5.4.7.3 Community Infrastructure and Services 

The Enhanced Containment Alternative would not have any significant impact on the existing community 
infrastructure in the region-of-interest, as described in section 4.7.3. 

5.4.7.4 Environmental Justice 

Referring to other sections of the EIS, the construction and operation of the DARHT Facility under any of 
the containment options of the Enhanced Containment Alternative would pose no significant environmental 
impacts. The foreseeable impacts include fugitive air and noise emissions during facility construction and 
operations (section 5.3.2), and potential surface or underground water contamination (section 5.3.4). No 
significant human health impacts appear to exist from either radioactive or hazardous material released or 
from exposing receptors onsite (workers) or offsite (section 5.1.8). Accordingly, DARHT Facility 
construction and planned operations under the Enhanced Containment Alternative options would not pose a 
disproportionate adverse health or environmental impact on minority or low-income populations in the 
region-of-interest [populations residing within 50 mi (80 km) of the site]. 
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5.4.8 Human Health 

This section presents the impacts to the health of workers and the public from routine operations that 
would be conducted at the DARHT Facility under the Enhanced Containment Alternative. Impacts may 
potentially result from release and atmospheric transport of radioactive and hazardous material from the 
facility firing site as a result of planned detonations. Methods and assumptions used in calculating 
potential impacts are described in appendix H, Human Health. 

Radiological impacts may result from exposure to depleted uranium and tritium released to the atmosphere 
from detonations at the DARHT site. Depleted uranium would be the principal contributor to radiation 
dose; tritium would contribute about 1 x 1 o-7 the dose of depleted uranium for chronic releases. The 
major exposure pathway would be inhalation of material released to the atmosphere, which would 
contribute more than 99 percent of the dose. Potential human health impacts may be over estimated by a 
factor of 100 because of the simplified, elevated point-source atmospheric dispersion model used rather 
than an explosive atmospheric dispersion model (see appendix H, Human Health). Potential impacts from 
any uses of plutonium would be essentially the same as for the No Action Alternative, described in 
section 5.1.8. 

5.4.8.1 Public 

Potential impacts to the MEl were evaluated at three locations in the vicinity of the DARHT site - Los 
Alamos, White Rock, and Bandelier. These locations are representative of the neighboring residential 
clusters in close proximity to LANL. Potential impacts to the surrounding population were also 
calculated. Potential radiological and nonradiological impacts are presented in the sections below. 

5.4.8.1.1 Radiological Impacts 

Estimated radiological impacts to the public under the three options would be very similar. The maximum 
annual dose to any nearby resident under the Vessel Containment, Phased Containment, and Building 
Containment options would be about 2 x 10-5 rem. Using a risk conversion factor of 5 x 10-4 LCFs per 
person-rem for members of the public, the estimated maximum probability of a latent fatal cancer would 
be less than 1 x 1 o-8 for all three options. The estimated cumulative dose to an individual over the 
anticipated 30-year life of the project would be about 6 x 1 o-4 rem under the Phased Containment Option, 
and about 5 x 10-4 rem under the Vessel Containment and Building Containment options. The estimated 
maximum probability of a LCF from this cumulative exposure would be about 3 x 10-7 under the Phased 
Containment Option, and about 2 x 10-7 under the Vessel Containment and Building Containment options. 

The annual collective dose to the population of 290,000 individuals living within 50 mi (80 km) of 
DARHT from the Vessel Containment, Phased Containment, and Building Containment options would be 
about 0.44, 0.57, and 0.27 person-rem, respectively. No LCFs would be expected among the population 
from these population doses (2 x 10-4, 2 x 10-4, and 1 x 10-4 LCFs, respectively). Over the anticipated 
30-year operating life of DARHT, the potential impacts for the Vessel Containment, Phased Containment, 
and Building Containment options would be about 13, 17, and 8 person-rem, respectively. LCFs would 
not be expected (6 x 10-3, 8 x 10-3, and 4 x 10-3 LCFs, respectively). 
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5.4.8.1.2 Nonradiological Impacts 

Members of the public might also be exposed to heavy metals and other materials released during the 
detonation, including uranium, lead, beryllium, and lithium hydride. Potential impacts from these 
exposures would be very small under all three options. The maximum probability of a beryllium-induced 
cancer would be about 1 x 1 o- 11

• Toxicological effects from releases of uranium, beryllium, lead, or 
lithium hydride would not be expected (maximum Hazard Index of 5 x 1 0"8). The probability of a 
beryllium-induced cancer over the anticipated 30-year life of the project would be about 3 x 10"10• The 
maximum Hazard Index expected in the first year immediately after 30 years of operations, accounting for 
any toxicological effects from buildup of hazardous material in soil, would not exceed 4 x 10·8. 

Toxicological effects would not be expected. 

Cancers would not be expected in the population in the surrounding 50 mi (80 km) from exposure to 
beryllium released during a year of normal operations under any of the enhanced containment options. 
The estimated total incidence would be about 1 x 1 0"7 under the Vessel Containment and Phased 
Containment options, and about 5 x 1 o-8 under the Building Containment Option. 

5.4.8.2 Noninvolved Workers 

A noninvolved worker is defined as a LANL employee who works in TA-15, but would not be directly 
involved with the proposed facility operations. Nearby workers not involved with the proposed DARHT 
detonation process would not likely be affected by detonations occurring within containment. It was 
assumed that access control would still be in place for the Enhanced Containment Alternative. 
Uncontained detonations could still occur under this alternative [Vessel Containment and Phased 
Containment (preferred alternative) options], as well as potential breaches of the containment vessels or 
releases from the containment building. To evaluate potential impacts from these occurrences, a 
noninvolved worker is assumed to work continuously 2,500 ft (750 m) distant from the firing site. This 
distance is based on a hazard radius that would typically be put in place for hydrodynamic test. LANL 
implements this administrative exclusion area based on explosive safety principles (DOE 1994). 

The annual dose to a noninvolved worker is estimated to be about 2 x 10"5 rem EDE under the Vessel 
Containment and Phased Containment Options and 1 x 1 o-5 rem under the Building Containment Option. 
The maximum probability of an LCF from these doses would be about 6 X 10"9 and 5 X 10"9, respectively. 
Over the 30-year anticipated operating life of the facility, a noninvolved worker's cumulative dose would 
be about 5 x 10"4 rem and 4 x 10"4 rem, respectively. The maximum probability of LCF from these doses 
would be about 2 x I o-7 for both. 

A noninvolved worker could also be exposed to heavy metals and other materials released during the 
detonation, including uranium, lead, beryllium, and lithium hydride. The maximum probability of a 
beryllium-induced cancer would be about 2 x 10"11 under the Vessel Containment and Phased Containment 
options and 1 x 10"11 under the Building Containment Option. The probability of a beryllium-induced 
cancer from exposure over the anticipated 30-year life of the project would be about 5 x 10"10 and 
3 x 10"10, respectively. Toxicological effects from exposure to releases of uranium, beryllium, lead, or 
lithium hydride would not be expected (maximum Hazard Indexes of 9 x 1 o-8 and 6 x 1 o-8, respectively). 
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5.4.8.3 Workers 

Impacts to workers under the Enhanced Containment Alternative could be somewhat higher than those 
observed under previous PHERMEX operating experience or projected for the uncontained alternatives 
because cleanup of contained space (vessels or buildings) could involve exposure to greater quantities and 
concentrations of materials. The average annual worker dose would probably not exceed 0.020 rem. The 
maximum probability of LCF from this dose would be 8 x 1 o-6. The annual collective worker dose, 
assuming a maximum of 100 workers, would probably not exceed 2 person-rem. Latent cancer fatalities 
would not be expected from this dose (8 x 10-4 LCFs). The cumulative worker dose over the assumed 
30-year lifetime of the facility would probably not exceed 60 person-rem. Latent cancer fatalities would 
not be expected from this dose (2 x 10-2 LCFs). 

Involved worker exposures to radiation and radioactive materials under normal operations would be 
controlled under established procedures that require doses to be kept as low as reasonably achievable. 
Any potential hazards would be evaluated as part of the radiation worker and occupational safety programs 
at LANL, and no impacts outside the scope of normal work activities would be anticipated. 

5.4.9 Facility Accidents 

This section presents the impacts from postulated facility accidents involving depleted uranium to 
individual members of the public, noninvolved workers nearby, and workers at the facility. The bounding 
accident evaluated under the Enhanced Containment Alternative differed for the Vessel Containment, 
Phased Containment, and Building Containment options. Under the Vessel Containment and Phased 
Containment options, the bounding accident is the catastrophic failure of a containment vessel. Under the 
Building Containment Option, the bounding accident is the cracking and loss of integrity of the 
containment walls or major failure of the REP A-filtered overpressure release system. Both of these 
bounding accidents would result in greater potential consequences to members of the public and 
noninvolved workers than inadvertent uncontained detonation of a test assembly. This is because the 
hypothetical release of materials would be at ground level rather than at a higher elevation, resulting in a 
more dense dispersion plume closer to the ground. The inadvertent detonation would be the bounding 
accident for workers at the facility. Accident initiation events were not addressed; accidents were simply 
evaluated on a ''what if' basis even though the likelihood of occurrence is very small. 

Radiological impacts may result from exposure to depleted uranium and tritium released to the atmosphere 
from detonations at the DARHT site. Depleted uranium would be the principal contributor to radiation 
dose; tritium would contribute about 1 x 1 o-8 the dose of depleted uranium for acute releases. The major 
exposure pathway would be inhalation of material released to the atmosphere, which would contribute 
more than 99 percent of the dose. 

More detailed results, identification of postulated facility accidents, and methods of analysis are described 
in greater detail in appendix I, Facility Accidents. Much of the technical basis for the health impact of the 
accident analysis is included in appendix H, Human Health. Transportation-related accidents are described 
in section 5. 7. 

In the past, DOE has conducted dynamic experiments at LANL with plutonium. Any future experiments 
with plutonium would always be conducted in double-walled containment vessels, and these experiments 
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would not be expected to result in any release of plutonium to the environment. Potential impacts from 
facility accidents involving any use of plutonium would be essentially the same as for the No Action 
Alternative, described in section 5.1.9. 

5.4.9.1 Public 

As in the uncontained alternatives, potential impacts to members of the public were evaluated for three 
nearby points of public access: State Road 4, Pajarito Road, and the Bandelier National Monument. The 
MEl would be located at the State Road 4 location, approximately 0.9 mi (1.5 km) southwest of the site. 
An individual at this location under the assumed accident and exposure conditions would receive a 
radiation dose of about 0.01 rem EDE under the vessel containment failure scenario and about 0.001 rem 
under the building containment breach scenario. The maximum probability of a LCF from these doses 
would be about 6 x 10-6 and 6 x 10-7, respectively. The maximum probability of beryllium-induced 
cancers would be about 8 x 10-9 and 8 x 10-10, respectively. Toxicological effects would not be expected, 
as no more than 0.2 and 0.02 mg, respectively, of any of the released constituents (uranium, beryllium, 
lead, lithium hydride) would be inhaled. The intakes are less than 2 percent of the IDLH equivalent 
intake values. Additional results are presented in appendix I, Facility Accidents. 

Maximum population dose would occur under the containment vessel breach scenario, in the east-through
southeast direction, with a population dose of about 17 person-rem. Population dose under the building 
containment breach scenario would be about 1. 7 person-rem. Latent cancer fatalities among the 
population would not be expected from either of these doses (9 x w-3 and 9 x 10-4 LCFs, respectively). 
Cancer would not be expected among the population from exposure to beryllium (total incidence of 
1 x 10-5 cancers and 1 x 10-6 cancers, respectively). 

5.4.9.2 Noninvolved Workers 

As in the No Action Alternative, nearby workers not involved with the detonation process would be 
affected to a lesser extent than involved workers because of their distance from the firing point. Under the 
Vessel Containment and Phased Containment (preferred alternative) options, access control and other area 
restrictions would be maintained for planned uncontained detonations that could take place. Other 
precautions taken under the No Action Alternative would also be maintained. However, for contained 
detonations, it was assumed that the hazard radius would be lessened, to 1,300 feet (400 m), and that a 
noninvolved worker would be at this distance and exposed to the material released from the detonation 
during the entire period of passage. 

A noninvolved worker would receive a radiation dose of about 0.05 rem EDE under the vessel 
containment failure scenario and a dose of about 0.005 rem under the building containment breach 
scenario. The maximum probability of an noninvolved worker contracting a fatal latent cancer from these 
doses would be about 2 X w-5 and 2 X w-6, respectively. The maximum probability of beryllium-induced 
cancers would be about 3 x 10-8 and 3 x w-9, respectively. Toxicological effects would not be expected, 
as no more than 0.7 mg of any of the released constituents (uranium, beryllium, lead, lithium hydride) 
would be inhaled. The inhalation intakes for LiH is the largest fraction of IDLH equivalent intake values 
at less than 8 percent. Additional results are presented in appendix I, Facility Accidents. 
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5.4.9.3 Workers 

Impacts to involved workers would differ little from those described under the No Action Alternative in 
section 5.1.9.3. During completion ofDARHT construction and the associated containment building or 
vessel cleanout facility, normal construction-type hazards would be encountered. During operations, the 
accident of greatest consequence would be the inadvertent detonation of high explosive on the firing site 
or in the containment building when workers are present. This accident is considered unlikely, but it 
could result in the deaths of all workers (a maximum of 15) in the immediate area. 

Also, like the No Action Alternative, another possible accident on the firing site with serious consequences 
outside the scope of normal industrial or laboratory hazards would be the direct exposure of a worker to 
the ionizing radiation pulse produced by the DARHT accelerator. Although this accident would be 
extremely unlikely, a worker could receive a very high acute radiation dose, delivered over a fraction of a 
micro-second, to a localized portion of the body. 

5.4.10 Waste Management 

Under this alternative, debris from the majority of detonations at the facility would be contained either by 
vessels or inside a containment building. Volumes of nonhazardous solid waste, solid and liquid 
hazardous waste, mixed waste, and TRU waste generated under the Enhanced Containment Alternative for 
the Vessel Containment, Building Containment, and Phased Containment options would be essentially the 
same as those for the No Action Alternative, described in section 5.1.10. Wastes generated under the 
Enhanced Containment Alternative, as for other alternatives, would be subject to treatment, storage, and/or 
disposal in other LANL Technical Areas. Transportation of these wastes would be conducted following 
DOT guidelines and using DOE- or DOT-approved containers carried on government vehicles using public 
roads between LANL facilities, as needed. 

5.4.10.1 Vessel Containment Option LL W 

Under the Vessel Containment Option, some uncontained detonations would be conducted, up to 
25 percent of total annual depleted uranium expenditures of 1,540 lb (700 kg) or a maximum of 385 lb 
( 17 5 kg) per year. The total estimated LL W generated and disposed from uncontained detonations would 
be less than 3,000 ft3 (90m3), based upon a LLW generation rate of 1,800 ft3 (50m3) LLW per 220 lb 
(100 kg) of depleted uranium used, as developed for the No Action Alternative (section 5.1.10). The bulk 
of this waste would be the gravel and soil that is removed with the detonation debris. Total volume of 
waste generated would depend on the number and frequency of the firing-site detonations and periodic 
cleanup. 

For contained detonations, a reasonably predictable amount of waste would be generated each time. For 
contained major (hydrodynamic) detonation, the waste volume generated would be about 36 ft3 (1 m3) or 
up to five 55-gal drums. Some of the waste would be finely divided debris containing uranium, other 
metals, and occasionally lead. Much of this material would be separated out in the associated recovery 
facility and either recovered or disposed of separately, so that a reduced volume of LLW would remain for 
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disposal. Assuming 50 percent recovery or separation of contained detonation material, and 20 major 
contained detonations per year, no more than 360 fP (1 0 m3) of LL W would be generated per year from 
contained detonations. 

Total LLW generation is expected to be no more than 3,600 fP (100m3) of LLW per year under the 
Vessel Containment Option. Assuming the total LANL LL W disposal volume in future years would be 
180,000 ft3yr (5,000 m3/yr) (Bartlit et al. 1993), the Enhanced Containment Alternative, Vessel 
Containment Option would be projected to contribute no more than two percent of the total LANL LL W 
volume. 

Given a bounding failure rate of five percent and 20 shots per year, one vessel may be projected to fail 
each year. The failed vessels would be decontaminated and decommissioned and reused as scrap metal so 
that they would not enter the waste management program. 

5.4.10.2 Building Containment Option LLW 

All detonations under the Building Containment Option would be conducted inside the containment 
building. Under this option, no uncontained detonations would occur, and therefore none of the large 
volumes of contaminated gravel and soil would be generated from cleaning the firing site of debris. LL W 
generation would be limited to that from contained detonations. As described above under the V esse I 
Containment Option, this would typically be no more than about 36 ft3 (1 m3) or up to five 55-gal drums 
per major hydrodynamic detonation. Assuming 50 percent recovery or separation of contained detonation 
material and 20 major contained detonations per year, no more than 360 ft3 (1 0 m3) of LL W would be 
generated per year under the Building Containment Option. Assuming the total LANL LL W disposal 
volume in future years would be 180,000 fP/yr (5,000 m3/yr) (Bartlit et al. 1993), the Enhanced 
Containment Alternative, Building Containment Option would be projected to contribute no more than 
0.2 percent of the total LANL LL W volume. 

5.4.10.3 Phased Containment Option LL W 

Under the phased Containment Option, the following three distinct phases would occur: 1) containment of 
5 percent of the materials used during the first five years of operation, 2) containment of 40 percent of the 
materials used during the second five years of operation, and 3) beginning in the 11th year of operation, 
containment of at least 75 percent of the materials used. Under these distinct phases, there would be 
approximately 12,000 ft3/yr (350 m3/yr) of LLW generated during; the first 5-lear period, approximately 
7,500 ft3/yr (210 m3/yr) in the second 5-year period, and 3,600 :ff/yr (101 m /yr) during the last 20 years 
of the design life of the facility. The amount of LL W generated is reduced as the percentage of 
containment increases due to a lesser volume of soil removal. 

Assuming the total LANL LLW disposed volume in future years would be 180,000 ft3 (5,000 m3/yr) 
(Bartlit et al. 1993) the volume of LL W generated under the Phased Containment Option would contribute 
7 percent in each of the first five years, 4 percent in each of the second five years, and 2 percent in each 
of the last 20 years. Again, failed vessels would be decontaminated, decommissioned, and designated as 
scrap metal. 
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5.4.11 Monitoring and Mitigation 

5.4.11.1 Monitoring 

Monitoring under the Enhanced Containment Alternative would be essentially the same as that undertaken 
for the No Action Alternative, described in section 5.1.11. 

5.4.11.2 Mitigation 

Under normal operating conditions, two potential impacts would appear to warrant mitigation. Specific 
actions would be taken to minimize disturbance of the Mexican spotted owls inhabitating Cafion de Valle 
and Water Canyon near the DARHT site. Noise from construction equipment and activities would be 
minimized as much as possible. Operational noise from detonations would also be conducted to minimize 
disturbance. Facility lighting would be placed to direct illumination away from the canyons at night. 

Protection of the Nake'muu archeological site may be necessary under certain uncontained detonation test 
configurations of the Vessel Containment and Phased Containment (preferred alternative) options. 
Mitigating measures similar to those of the other alternatives (e.g., blast shielding) may be necessary to 
avoid fragments reaching the site. No other archeological sites in the hazard radius have standing walls 
that would require mitigation activities. The containment structures used in this alternative would reduce 
the environmental consequences of operating DARHT and the need for mitigation for detonations 
performed in containment. Mitigation activities for cultural resources are presented in section 4.6 and 
5.11. 

5.4.12 Decontamination and Decommissioning 

Decontamination and decommissioning under the Enhanced Containment Alternative would be essentially 
the same as described for the DARHT Baseline Alternative in section 5.2.12. In addition to those D&D 
activities and impacts, this alternative would result in decommissioning of a containment building and/or 
an undetermined number of vessels used for a 20- to 30-year design life. However, the amount of soil 
cleanup would be substantially less (25 to 90 percent) because of containment of wastes within the vessels 
or building. 

5.5 PLUTONIUM EXCLUSION ALTERNATIVE 

This section presents the expected environmental consequences associated with the Plutonium Exclusion 
Alternative. 

5.5.1 Land Resources 

Potential impacts of the Plutonium Exclusion Alternative on land resources would be essentially the same 
as for the DARHT Baseline Alternative, described in section 5.2.1. 
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5.5.2 Air Quality and Noise 

Potential impacts of the Plutonium Exclusion Alternative on air quality essentially would be the same as 
those for the No Action Alternative for operations, described in section 5.1.2.1.2, and the DARHT 
Baseline Alternative for construction activities, described in section 5 .2.1.1. Potential noise impacts would 
be essentially the same as for the DARHT Baseline Alternative, described in section 5.2.2. 

5.5.3 Geology and Soils 

Potential impacts of the Plutonium Exclusion Alternative on geology and soils would be essentially the 
same as for the DARHT Baseline Alternative, described in section 5.2.3. 

5.5.4 Water Resources 

Potential impacts of the Plutonium Exclusion Alternative on surface and ground water would be essentially 
the same as for the DARHT Baseline Alternative, described in section 5.2.4. 

5.5.5 Biotic Resources 

Potential impacts of the Plutonium Exclusion Alternative on biotic resources would be essentially the same 
as for the DARHT Baseline Alternative, described in section 5.2.5. 

5.5.6 Cultural and Paleontological Resources 

Potential impacts of the Plutonium Exclusion Alternative on cultural and paleontological resources would 
be essentially the same as for the DARHT Baseline Alternative, described in section 5.2.6. 

5.5. 7 Socioeconomic and Community Services 

Environmental impacts of socioeconomics and community services for the Plutonium Exclusion 
Alternative are presented in sections 5.5. 7.1 through 5.5. 7 .4. 

5.5.7.1 Demographic Characteristics 

The Plutonium Exclusion Alternative would not have any significant impacts on the existing demographic 
characteristics of communities in the region-of-interest, as described in section 4. 7 .1. 
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5.5. 7.2 Economic Activities 

Under the Plutonium Exclusion Alternative, the DOE would continue operating the PHERMEX Facility on 
a full-time basis while construction is completed on the DARIIT Facility. Once constructjon of the dual
axis facility is completed, the DOE would begin operating the DARHT Facility on a full-time basis and 
operate the PHERMEX Facility on only a standby basis. The DOE expects to complete construction and 
begin operation of the DARHT Facility in FY 1999. At that time the present analysis assumes full-time 
operation of the DARHT Facility would begin, while full-time operation of the PHERMEX Facility would 
be scaled back to half time. 

Table 5-14 illustrates the combined costs of operating and maintaining PHERMEX along with 
constructing, operating, and maintaining the DARHT Facility. These combined costs are expressed relative 
to ones that would be incurred under the No Action Alternative. The estimated costs do not include any 
site cleanup or D&D of the DARHT or PHERMEX Facilities at the end of their lifetimes. The economic 
impacts of these expenditures are described in terms of the number of regional jobs, labor income, and 
goods and services produced in the regional economy. 

Year/Cost 

Capital 

Operations and 
Maintenance 

TABLE 5-14.-Capital-funded Construction and Operating Costs for 
the Plutonium Exclusion Alternative (in millions of 1995 dollars) 

1995 1996 1997 1998 1999 2000 2001 

6.6 29.5 17.9 26.8 24.0 0.6 0 

4.2 4.1 4.1 4.0 7.9 7.8 7.8 

2002 Total 

0 105.3 

7.6 47.4 

The Plutonium Exclusion Alternative would generate 233 FTE jobs in the regional economy. Of this 
total, 99 would be directly accounted for by project construction and varying levels of operation and 
maintenance of the PHERMEX and DARHT Facilities. The remaining 134 FTE jobs would be indirectly 
accounted for by consecutive rounds of regional spending and income generation. 

Correspondingly, the Plutonium Exclusion Alternative is estimated to generate an annual average of 
$4.9 million in regional labor income. Of this total, $2.1 million is directly related to project construction 
and facility operation and maintenance. The remaining $2.9 million is indirectly generated by consecutive 
rounds of spending in the regional economy. 

Meanwhile, the Plutonium Exclusion Alternative is estimated to generate a total of $8.6 million of goods 
and services in the regional economy, with $4.5 million directly accounted for by project construction and 
facility operations and maintenance. The remaining $4.1 million is indirectly accounted for by consecutive 
rounds of regional spending and income generation. 

5.5. 7.3 Community Infrastructure and Services 

The Plutonium Exclusion Alternative would not have any significant impact on the existing community 
infrastructure in the region-of-interest, as described in section 4.7.3. 
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5.5.7.4 Environmental Justice 

The construction and operation of the DARHT and PHERMEX facilities under the Plutonium Exclusion 
Alternative would pose no significant environmental impacts. The foreseeable impacts include fugitive air 
and noise emissions during facility construction and operations (section 5.2.2), and potential surface or 
underground water contamination (section 5.2.4). No significant human health impacts appear to exist 
from either radioactive or hazardous material release or from exposing receptors onsite (workers) or offsite 
(section 5.1.8). Accordingly, DARHT Facility construction and planned operations under the Plutonium 
Exclusion Alternative would not pose a disproportionate adverse health or environmental impacts on 
minority or low-income populations in the region-of-interest [populations residing within 50 mi (80 km) of 
the site]. 

5.5.8 Human Health 

Potential impacts of the Plutonium Exclusion Alternative on human health would be essentially the same 
as for the No Action Alternative, described in section 5.1.8. 

5.5.9 Facility Accidents 

Potential impacts of facility accidents under the Plutonium Exclusion Alternative would be essentially the 
same as for the No Action Alternative, described in section 5.1.9. 

5.5.10 Waste Management 

Potential impacts of the Plutonium Exclusion Alternative on waste management would be essentially the 
same as for the No Action Alternative, described in section 5.1.10. 

5.5.11 Monitoring and Mitigation 

Potential impacts that would need to be monitored or mitigated under the Plutonium Exclusion Alternative 
would be essentially the same as for the DARHT Baseline Alternative, described in section 5.2.11. 

5.5.12 Decontamination and Decommissioning 

Impacts of D&D under the Plutonium Exclusion Alternative would be essentially the same as for the 
DARHT Baseline Alternative, described in section 5.2.12. 

5.6 SINGLE AXIS ALTERNATIVE 

This section presents the expected environmental consequences associated with the Single Axis 
Alternative. 
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5.6.1 Land Resources 

Potential impacts on land resources in the Single Axis Alternative would be essentially the same as those 
for the DARHT Baseline Alternative, described in section 5.2.1. 

5.6.2 Air Quality and Noise 

Potential impacts of the Single Axis Alternative on air quality essentially would be the same as the No 
Action Alternative for operations, described in section 5.1.2.1.2, and the DARHT Baseline Alternative for 
construction activities, described in section 5.2.1.1. 

Potential noise impacts would be essentially the same as for the DARHT Baseline Alternative, described in 
section 5.2.2. 

5.6.3 Geology and Soils 

Potential impacts of the Single Axis Alternative on geology and soils would be essentially the same as 
those for the DARHT Baseline Alternative, described in section 5.2.3. 

5.6.4 Water Resources 

Potential impacts of the Single Axis Alternative on surface and ground water would be essentially the 
same as those for the DARHT Baseline Alternative, described in section 5.2.4. 

5.6.5 Biotic Resources 

Impacts on biotic resources in the Single Axis Alternative would be essentially the same as those for the 
DARHT Baseline Alternative, described in section 5.2.5. 

5.6.6 Cultural and Paleontological Resources 

Impacts on cultural and paleontological resources from the Single Axis Alternative would be essentially 
the same as those for the DARHT Baseline Alternative, described in section 5.2.6. 

5.6. 7 Socioeconomic and Community Services 

Environmental impacts on socioeconomics and community services for the Single Axis Alternative are 
presented in this section. Potential impacts on demographic characteristics, community infrastructure and 
services, and environmental justice would be essentially the same as the DARHT Baseline Alternative and 
are described in sections 5.2.7.1, 5.2.7.3, and 5.2.7.4, respectively. Potential impacts on economic 
activities are presented below. 
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5.6.7.1 Economic Activities 

Under the Single Axis Alternative, the DOE is expected to complete construction of the facility by 
FY 1999. At that time, DARHT operating costs would replace PHERMEX operating costs (see 
table 5-15). For purposes of estimating the impacts of the Single Axis Alternative on the regional 
economy (employment, labor income, and output), the analysis shows the construction and operating 
expenditures under the Single Axis Alternative relative to those under the No Action Alternative. The 
estimated capital construction expenditures do not include any site cleanup nor D&D of the dual-axis 
facility at the end of its lifetime. 

Year/Cost 

Capital 

Operations and 
Maintenance 

TABLE 5-15.-Capital-funded Construction and Operating Costs for 
the Single Axis Alternative (in millions of 1995 dollars) 

1995 1996 1997 1998 1999 2000 2001 

6.6 29.5 17.9 5.7 0 0 0 

4.2 4.1 4.1 4.0 5.3 5.2 5.2 

2002 Total 

0 59.6 

5.1 37.2 

Over the period FY 1996 to FY 2002, the Single Axis Alternative is estimated to generate 104 FTE jobs 
in the regional economy, 44 directly related to project construction and operating expenditures, and the 
other 60 indirectly generated by consecutive rounds of spending and income generation within the regional 
economy. The Single Axis Alternative is also estimated to generate an annual average of $2.2 million of 
regional labor income, $0.9 million directly related to the project, and $1.3 million indirectly generated 
through consecutive rounds of spending. Finally, the Single Axis Alternative is estimated to generate an 
annual average of $3.8 million of goods and services in the regional economy, $1.9 million of these 
directly generated by the project, and $1.9 million indirectly generated by consecutive rounds of spending 
in the regional economy. 

The underlying cost data were provided by LANL (Burns 1995a; Burns 1995b). The costs do not include 
any expenses associated with site cleanup, nor D&D of either the DARHT or PHERMEX facilities. These 
relevant data were adjusted using an escalation price change index for DOE defense-related construction 
projects (Pearman 1994; Anderson 1995). 

5.6.8 Human Health 

Potential impacts of the Single Axis Alternative on human health would be essentially the same as those 
for the No Action Alternative, described in section 5.1.8. 

5.6.9 Facility Accidents 

Potential impacts of facility accidents under the Single Axis Alternative would be essentially the same as 
those for the No Action Alternative, described in section 5.1.9. 
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5.6.10 Waste Management 

Potential impacts of the Single Axis Alternative on waste management would be the same as those for the 
No Action Alternative, described in section 5.1.10. 

5.6.11 Monitoring and Mitigation 

5.6.11.1 Monitoring 

Potential impacts that would need to be monitored under the Single Axis Alternative would be the same as 
those for the No Action Alternative, described in section 5.1.11. 

5.6.11.2 Mitigation 

Mitigation measures taken under the Single Axis Alternative would be the same as those for the DARHT 
Baseline Alternative, described in section 5 .2.11.2. 

5.6.12 Decontamination and Decommissioning 

Potential impacts of D&D under the Single Axis Alternative would be essentially the same as under the 
DARHT Baseline Alternative, described in section 5.2.12, except that there would be only one accelerator 
hall and support equipment for D&D evaluation. 

5.7 TRANSPORTATION OF MATERIALS 

This section presents the results of an analysis of incident-free (routine operations) and accident 
consequences associated with transportation of materials, details of which are given in appendix J, 
Transportation of Materials. For purposes of this EIS, one transportation analysis applies to the No Action 
Alternative and the Upgrade Alternative (associated with PHERMEX); another analysis applies to the 
remaining alternatives (associated with DARHT). 

All transportation would be in LANL-controlled areas. The analysis presented in appendix J is based on 
the assumption that the test device would be secured to a flat-bed truck and transported to the receiving 
facility. The assembled test device would be transported from TA-16-410 to the PHERMEX or the 
DARHT Facility using roads internal to TA-16 and TA-15 (see figure 3-1). The truck would be loaded at 
TA-16-410 and transported nonstop approximately 4.7 mi (7.5 km) to the magazine (Building R-242). 
From the magazine, the test device would be transported nonstop approximately 1.2 mi (2 km) to the 
PHERMEX gate or 0.9 mi (1.5 km) to the DARHT gate. At each of the facilities, the test device would 
be transported approximately 1,000 ft (300 m) from the facility gate to the firing site. Because the total 
distances are so similar, less than 0.3 mi (0.5 km) difference, the longer distance to PHERMEX is used for 
data presented here. 
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For purposes of this analysis, 20 shipments per year were assumed. Although 150 lb (70 kg) high 
explosive is the normal maximum at the firing points, three hypothetical test devices were assumed for 
analysis to cover a range of high explosive content, including the maximum sizes for the firing points, 
500 lb (230 kg) (see sections 3.4.2 and 3.5.2). The three hypothetical test devices are: Test Device 1 
with 22 lb (10 kg) high explosive, Test Device 2 with 500 lb (230 kg) high explosive, and Test Device 3 
with 1,010 lb (460 kg) high explosive. 

Contrary to intuition, Test Device 1 would produce the worst-case worker doses because the device 
materials would be less dispersed in an accidental explosion. The worst-case results, Test Device 1, are 
presented in this section unless otherwise stated. 

5.7.1 Incident-free Transportation 

Potential impacts of routine transportation are discussed in the following sections. 

5.7.1.1 Nonradiological Impacts 

Nonradiological impacts of routine transportation would result principally from pollutants emitted from the 
vehicles. The estimated number of fatalities due to vehicle emissions from routine transportation was 
found to be essentially zero (2.4 x 10-4 LCFs over the life of the project). 

5.7.1.2 Radiological Impacts 

Radiological doses to the truck crew, onsite workers, and the public, resulting from transportation 
activities, were calculated using methods described in appendix J, Transportation of Materials. Results of 
the analysis are provided in table 5-16. The calculated dose is based on 20 shipments per year. The dose 
to truck crews over the life of the project would be about 1 x 1 0"4 person-rem. The calculated dose to the 
public over the life of the project would be less than 3 x 1 o·9 person-rem. The total dose to the onsite 
worker population over the life of the project for the No Action Alternative would be about 
0.004 person-rem. 

The potential LCFs were calculated using dose conversion factors given in ICRP 60 (ICRP 1991), i.e., 
0.0004 LCFs/person-rem to the onsite worker and truck crew and 0.0005 LCFs per person-rem to the 
general public, re~ectively. Cancer would not be expected to occur for the life of the project (workers 
and crew, 2 x 10" LCFs; onsite worker, 5 x 10"5 LCFs; public, less than 4 x 10"11 LCFs). 

5. 7.2 Impacts of Transportation of 
Materials Under Accident Conditions 

Potential impacts of transportation of materials under accident conditions are discussed in the following 
subsections. If an accident occurs, the resulting debris and contamination, if any, would be removed and 
taken to appropriate LANL facilities as is done for firing-point debris. 
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TABLE 5-16.-Summary of Analyses for Routine Transportation 
for the No Action Alternative and DARHT Baseline Alternative 

Per Shipment Annually 

Population Groupa Radiological Health Radiological Health 
Dose Effects Dose Effects 

(person-rem) (LCFs) (person-rem) (LCFs) 

Radiological lmpactsb 
6 X 10-6 2 X 10"9 1 X 10-4 4 X 10"8 Truck Crew 

Onsite Worker 2 X 10-4 7 X 10"8 3 X 10"3 1 X 10-6 
Total 2 X 10-4 7 X 10"8 4 X 10"3 1 X 10"6 

Nonradiological Impacts 
4 X 10"7 8 X 10-6 Onsite Worker 

Total Radiological and 
Nonradiological Impacts 

6 X 10-6 2 X 10"9 1 X 10-4 4 X 10"8 Truck Crew 
Onsite Worker 2 X 10-4 5 X 10"7 3 X 10"3 9 X 10-6 

a The calculated dose to the public is less than 1 x 10"10 person-rem and for this analysis is 
considered essentially zero. 

b The maximum individual in-transit dose is 6 X 1 0"9 person-rem per shipment. Truck crew doses 
for the DARHT Baseline Alternative are slightly lower. 

5.7.2.1 Nonradiological Impacts 

DARHT EIS 

Transport vehicle speed is limited to 35 mph; therefore, vehicle collisions with other vehicles on the 
transportation route are not considered severe enough to cause fatalities to the truck occupants or 
occupants of the other vehicles involved in the accident. For the purposes of the analysis in appendix J, 
the transport vehicle is assumed to impact a stationary object with sufficient force to detonate the high 
explosive. 

Impacts due to explosions are modeled based on accidental detonation of high explosive in each of the 
hypothetical test devices. Assuming that a peak overpressure of 30 psi (186 kpa) is fatal, all individuals 
within an approximate radius of 15 ft (5 m), 43 ft (13 m), and 53 ft (16 m) for test devices 1, 2, and 3, 
respectively, would be subjected to potentially fatal overpressures. The truck crews are assumed to be 
located within 30 ft (10m) of the accident. Additionally, approximately 50 percent of the individuals at 
distances up to 80 ft (24 m) might be killed because of the blast wave. Injuries and fatalities to 
bystanders from flying shrapnel have not been estimated. There have been no such transportation 
accidents during more than 30 years of firing activities at TA-15. 

In addition to evaluating the impacts from a detonation of the high explosives, an assessment of the 
consequences of a release of the hazardous materials associated with the devices was performed. It was 
assumed that 10 percent of the material released would be respirable (see appendix C). The results, based 
on the meteorological data for the LANL site, are shown in table 5-17. For comparison, although plume 
passage times are very short in duration, the IDLH exposure limits are also provided in table 5-17. 
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TABLE 5-17.-Nonradiological Transportation Accident Impacts to the Public 

Population Group 
Beryllium Lead Lithium Hydride 
(mg/m3

) (mg/m3
) (mg/m3) 

Allowable Limifl 10 700 55 

Onsite Worke~ 1.2 X 10-4 1.9 X 10-4 1.2 X 10-3 

Offsite lndividualc 1.1 X 10-4 1.7 X 10-4 1.1 X 10-3 

a IDLH limits taken from NIOSH 1990. 
b Assumed to be located 0.5 mi (0.75 km) northwest. 
c Assumed to be located 1 mi (1.5 km) southwest. 

5. 7 .2.2 Radiological Impacts 

The analyses of radiological impacts evaluates the impacts to MEl and the public because of a release of 
radioactive material. The analysis is based on the assumption that the transport vehicle would impact a 
stationary object, and the high explosive would be detonated. The accident rate used, about 4 accidents 
per 10 million mi (2 accidents per 10 million km) (Saricks and Kvitek 1994), is a combination of accident 
rates for rural and urban federally aided highway systems. 

Radiological doses were calculated for two population densities of interest [i.e., laboratory of,en space, 
about 5 workers/0.4 mi2 (1 km2); and occupied buildings, about 360 workers/0.4 mi2 (1 km )]. It was 
assumed that 10 percent of the material aerosolized was respirable. The calculated dose, on a per 
shipment basis, to the two populations is estimated to be 0.2 person-rem and 17 person-rem, respectively. 
The integrated risk to the public (i.e., consequences times accident frequency integrated over the entire 
shipping distance) was estimated to be less than 1 x 104 person-rem. 

Radiological doses were also calculated for the MEl, located about 300ft (100 m) from the release, the 
onsite MEl, located at the nearest occupied facility, and the offsite MEl, located at the site boundary. For 
this analysis, based on the location of the site boundary and the nearest public roadway, and the 
meteorological data, the offsite MEl was assumed to be located approximately 0.9 mi (1.5 km) to the 
northwest. The onsite MEl is assumed to be located 2,500 ft (0.75 km) to the northwest. The results of 
the radiological analyses for the MEl are 

presented in table 5-18. TABLE 5-18.-Radiological Accident Impacts 

The largest dose among the groups investigated 
was calculated to be to the onsite worker and 
amounted to 4.1 x 1 o-4 rem. The dose to the 
offsite MEl would be 3.7 x 10-4 rem. The 
maximum probability of LCF from this dose 
would be about 2 x 1 o-7 for both the onsite 
worker and the offsite individual. The dose to 
the individual at 300ft (100m) was calculated to 
be essentially zero; the radioactive cloud was 
lofted well above and over the individual. 

to the Maximally Exposed Individuals 

Receptor 
Radiological Dose 
per Accident (rem) 

Maximum Onsite WorkerB 4.1 X 10-4 

Maximum Offsite lndividualb 2.4 X 10-4 

a Assumed to be located 0.5 mi (0.75) km northwest. 
b Assumed to be located 1 mi (1.5) km northwest. 
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5.8 UNAVOIDABLE ADVERSE IMP ACTS AND IRREVERSIDLE AND/OR IRRETRIEVABLE 
COMMITMENT OF RESOURCES 

The following subsections address unavoidable adverse environmental impacts and irreversible and/or 
irretrievable commitment of resources. 

5.8.1 Unavoidable Adverse Impacts 

Potentially unavoidable adverse impacts associated with the No Action Alternative, DARHT Baseline 
Alternative, Upgrade PHERMEX Alternative, Plutonium Exclusion Alternative, and Single Axis 
Alternative were identified as follows: 

• Contaminating soils with various materials, including depleted uranium, beryllium, lead, copper, 
aluminum, and other metals within approximately 460 ft (140 m) of the firing point during testing 

• Disturbing wildlife as a result of blast noise from detonation of high explosives. DOE and the 
USFWS have negotiated to reduce noise impacts to any threatened or endangered species in the 
vicinity of the DARHT and PHERMEX facilities (see section 5.11 ). 

• Initiating small fires as a result of explosives testing. 

Unavoidable adverse impacts identified with the Enhanced Containment Alternative would be limited to 
destruction of a small amount [about 0.25 ac (0.1 ha)] of pinon/ponderosa pine forest habitat for the 
construction of the cleanup/recycle facility. Any tests which are uncontained may result in the same 
unavoidable adverse impacts listed above. 

5.8.2 Irretrievable and/or Irreversible Commitment of Resources 

Irretrievable and/or irreversible commitment of resources associated with the various alternatives are 
presented in table 5-19. 

5.9 CUMULATIVEIMPACTS 

The following discussion of cumulative impacts addresses the potential for impacts that are insignificant, 
when viewed separately, but may become significant when viewed together. Cumulative impacts include 
impacts on the affected environment of the proposed activities over the life of the project, in addition to 
past and reasonably foreseeable future activities, whether onsite or offsite and public or private. The only 
measurable cumulative impacts are those discussed in this section. 

As currently projected for the foreseeable future, concentrations of metal contaminants (depleted uranium, 
beryllium, lead, and other metals) in soil would approximately double for the TA-15 PHERMEX test area 
under the No Action Alternative or the Upgrade PHERMEX Alternative. For the DARHT Baseline 
Alternative, Plutonium Exclusion Alternative, and the Single Axis Alternative, an area equivalent to that of 
the PHERMEX test area would be contaminated at the DARHT test site to approximately the current level 
of the PHERMEX test area. In the Enhanced Containment Alternative, if the vessel approach were used 
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Factor 

CONSTRUCTION 
Construction Materials 

Concrete (yd3) 

Cement (tons) 
Rebar (tons) 

Fuel 
Diesel (gal) 
Gasoline (gal) 
Propane (lb) 

Electricity (kWh) 

Work Force (worker years) 
Craft 
Noncraft 
Project Management (people) 

Waste Disposal Costs 
($ thousands) 

TOTAL COSTS($ millions) 
(construction and equipment) 

OPERATIONS 
Materials Used (Annual) 

Water (gal) 
Helium (ft3) 

Sulfur Hexafluoride (ft3) 

Energy (Annual) 
Natural Gas (ft3) 

ElectricitY (kWh) 
---- ---- ---

TABLE 5-19.-Irreversihle and/or Irretrievable Commitment of Resources 

No Action• DARHT Upgrade Enhanced Containment Alternative 

Alternative Baseline PHERMEX8 

Alternative Alternative Vesselsb Buildingc Phasedd 

15,000 15,000 28,000 16,000 22,000 16,000 
4,500 4,500 9,000 5,100 7,100 5,100 
600 600 1,000 600 900 600 

9,500 11,500 17,000 12,500 18,500 12,500 
9,500 11,500 17,000 12,500 18,500 12,500 
9,500 11,500 17,000 12,500 18,500 12,500 

365,000 365,000 750,000 365,000 450,000 365,000 

50 59 120 74 140 74 
12 14 29 18 26 18 

max. 15/day max. 15/day max. 15/day max. max. max. 
15/day 15/day 15/day 

14.5 14.5 14.5 14.5 30.0 14.5 

49 123 145 154 159 154 

40,000 70,000 70,000 110,000 110,000 100,000 
6,000 36,000 36,000 36,000 36,000 36,000 
3,100 0 0 0 0 0 

8,700 10,400 13,000 13,300 14,800 12,600 
550,000 2,250,000 2,500,000 2,600,000 2,900,000 2,520,000 

-- --

~ 

~ 
~ 
Vj 

Plutonium Single Axis 
Exclusion Alternative 
Alternative 

15,000 15,000 
4,900 4,900 
600 600 

11,500 11,500 
11,500 11,500 
11,500 11,500 

365,000 365,000 

59 59 
14 14 

max. 15/day max. 15/day 

14.5 14.5 

123 85 

100,000 60,000 
36,000 36,000 

0 0 

10,400 10,400 
2,250,000 1,350,000 (J 
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TABLE 5-19.-Irreversible and/or Irretrievable Commitment of Resources- Continued 
-

No Action• DARHT Upgrade Enhanced Containment Alternative Plutonium Single Axis 
Factor Baseline PHERMEX8 Exclusion Alternative 

Alternative Alternative Vesselsb Buildingc Phasedd Alternative 
Alternative 

Work Force, (worker years) 
Radiation-trained 
workers 9 15 15 24 24 22 20 13 
Support staff 5 5 5 5 5 5 5 5 

Operating Costs per Year 4.2 6.5 6.5 10.4 10.4 7.59 6.5 5.4 
($millions) 9.5h 

10.4i 
Material Usage 

Depleted Uranium (lb) 1,540 1,540 1,540 1,540 1,540 1,540 1,540 1,540 
Beryllium (lb) 20 20 20 20 20 20 20 20 
Lead (lb) 30 30 30 30 30 30 30 30 
Copper (lb) 220 220 220 220 220 220 220 220 
Other Metals (lb)1 440 440 440 440 440 440 440 440 
High Explosive (lb) 3,300 3,300 3,100 3,300 3,300 3,300 3,300 3,300 
Tritium (Ci) 3 3 3 3 3 3 3 3 
Lithium Hydride (lb) 220 220 220 220 220 220 220 220 

8 No construction at PHERMEX; however, construction at proposed DARHT site to complete building for nonhydrodynamic testing purposes. 
b DARHT Facility plus vessel cleanout facility. 
c DARHT Facility plus vessel cleanout facility and containment building. 
d For operations, represents the annual average over the 30-year operating life. The Phased Containment Option of the Enhanced Containment Alternative is divided into three distinct 

phases of operation: 1) the first five years of operation are marked by 5 percent containment, 2) the second five years of operation are marked by 40 percent containment, and 3) the 
final phase beginning in the 11th year of operation is marked by 75 percent containment. 

8 New construction at PHERMEX plus DARHT construction noted in footnote a. 
1 When referring to PHERMEX, "other metals" means the sum of all aluminum, boron, brass, iron, inconel, niobium, nickel, silver, tin, tantalum, titanium, tungsten, and vanadium used 

during each year. 
g FY 1999-2002 
h FY 2003 - 2007 
i FY 2008 and beyond 
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for uncontained tests, the DARHT test site would be contaminated to approximately 10 percent of the 
current contamination level of the PHERMEX test area. All of these areas could in time (centuries to 
millennia) contribute to contamination of ground water; however, the contamination levels were estimated 
through model simulations over 30 years and were found to be lower than drinking water standards. 
LANL has contaminated soils in other areas that might contribute to ground water contamination. 
Although these other potential sources have not been quantified, the contribution of any of the alternatives 
is not expected to increase the cumulative effects to ground water. 

Collective worker dose for the LANL site for 1993 amounted to 239 person-rem, with approximately 
0.3 person-rem attributable to testing at the PHERMEX Facility. Because the future testing program is 
expected to be roughly the same under all alternatives, and worker dose is related to operations, worker 
dose would be expected to be roughly the same 0.1 percent regardless of the alternative analyzed. Testing 
at PHERMEX or DARHT would be expected to contribute the same, about 0.1 percent, to LANL worker 
dose and would be inconsequential in terms of cumulative impacts. 

Collective dose for the population within 50 miles (80 km) of the LANL site was 1.4 person-rem for 
1992. Under the various hydrodynamic testing alternatives addressed here, the collective dose would be 
expected to range from 0.13 to 0.32 person-rem/yr. Thus, at a maximum for foreseeable conditions, 
hydrodynamic testing at TA-15 would continue to contribute roughly 10 to 25 percent of the reported 
collective population dose from LANL operations. Assuming the last 32 years of hydrodynamic testing to 
have resulted in about 10 person-rem and that an additional 30 years would double that, the cumulative 
collective dose from hydrodynamic testing at LANL would be about 20 person-rem out of an approximate 
90 person-rem for all site sources (based on constant 1992 level). Cancer would not occur from such a 
cumulative collective dose since the calculated risk is 0.05 LCFs. The annual collective population dose 
for the same population from natural background radiation would be about 110,000 person-rem/yr. Hence, 
over the 30-year period, the collective population dose from natural background radiation would be about 
3,200,000 person-rem, for which, using the same conversion factor, about 1,600 LCFs would be inferred. 

5.10 IMPACTS ON LONG-TERM PRODUCTMTY 

This section addresses the relationship between short-term uses of the environment and the maintenance of 
its long-term productivity. 

Based on the analyses performed in this EIS, impacts on long-term productivity at Area III of TA-15 
would be limited to consequences of deposition of depleted uranium and other metals on the soils of the 
site from continued testing and the potential of such metals for affecting the pinon/ponderosa pine forest 
habitat. However, no adverse effects on the pinon/ponderosa pine forest habitat over the last 32 years of 
operations similar to those proposed have been observed. Therefore, no impacts are expected on long
term productivity of the site from implementation of any of the alternatives. 

5.11 MITIGATION MEASURES 

One purpose of an EIS is to identify measures that could be taken to mitigate any adverse impacts that are 
disclosed through the impact analysis. Mitigation measures can be those that are required by law or 
regulation, those that are built into a project from the start, or those that are developed in response to 
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adverse effects identified in the impact analysis. This section summarizes the mitigation measures that 
might be applied for any alternative analyzed in this EIS. Mitigation measures required by law or 
regulation are not discussed in this section. Routine mitigation measures that would be taken as part of 
standard operating practices for construction or operation, such as providing silt fences around the 
construction site to reduce soil transport or operating sirens to warn personnel and wildlife of tests, are not 
included. 

The mitigation measures discussed here are of three types. Some are common to all alternatives analyzed. 
Others are engineered design features that have been made part of the DARHT Facility, and would be 
common to all alternatives that would use that facility (all alternatives except the No Action and Upgrade 
PHERMEX alternatives). The third type are those that were identified for a specific alternative. Although 
these are included earlier in this chapter under each alternative, they are summarized here. 

5.11.1 Mitigation Common to All Alternatives 

Some mitigation measures would apply to all alternatives, regardless of what course of action the DOE 
would select. References to the DARHT Facility would apply to actions taken to complete the building 
for other uses as well as actions taken to complete the DARHT Facility for the proposed use. 

• DOE will continue to consult with the four Accord tribes (Cochiti, Jemez, Santa Clara and San 
Ildefonso Pueblos) to ensure protection of cultural resources in the vicinity of the DARHT and 
PHERMEX sites (section 4.6.3), and will periodically (at least once a year) arrange for Tribal 
officials to visit cultural resource sites within TA-15 that are of particular interest to the Tribes. 

• Evaluation of cultural resources in the vicinity of TA-15 will be coordinated with the New Mexico 
State Historic Preservation Officer for concurrence of eligibility determinations and potential 
effects (see section 4.6.1). 

• DOE will periodically (at least once a year) pick up metal fragments in the area, and will invite the 
local tribes to participate so that they can observe whether there has been damage to any cultural 
resource sites. 

• DOE will develop a way, possibly in conjunction with the State Historic Preservation Officer, the 
National Park Service, or the local Tribal governments, to periodically photograph or otherwise 
record the condition of the Nake'muu ruin to determine if activities at TA-15 are causing any 
structural changes to the ruin over time. 

• DOE and LANL have developed a Storm Water Pollution Prevention Plan for the DARHT Facility 
which was implemented before construction activities began. The plan includes measures for 
erosion control, sedimentation control, surface restoration and revegetation, storm water retention, 
and a general housekeeping plan (see appendix K). 

• DOE and LANL will develop a habitat management plan for all threatened and endangered species 
occurring throughout LANL. This plan would be used to determine long-range mitigation actions 
to protect the habitat for these species (see appendix K). 

• DOE and LANL will take specific mitigation actions to protect the nesting habitat of the Mexican 
spotted owl, such as not disturbing habitat within 0.25 mi (0.4 km) of known nesting habitat (see 
appendix K). 
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• Construction activities will be restricted at the DARHT site during the breeding season for the 
Mexican spotted owl (March 1 to August 31 ). These measures include limits on light sources, 
noise, and restricted access for personnel and equipment (see appendix K). 

• To protect the habitat for many wildlife species, including Mexican spotted owls, raptors, and 
salamanders, DOE will not remove trees or dead snags without contacting the LANL ecological 
studies team (see appendix K). 

• To protect the habitat for many wildlife species, including threatened and endangered species, 
LANL ecological studies team will conduct field surveys to check for the presence of these species 
prior to site activities such as collecting metal fragments; an appropriate vegetation buffer zone will 
be maintained between facilities and the canyon rims to minimize erosion from site activities (see 
appendix K). 

• Native trees will be planted, as appropriate, for erosion control and landscaping to provide 
additional wildlife habitat (see appendix K). 

• Waterflow from the facilities will be monitored to ensure compliance with permitted outfalls (see 
appendix K). 

• Any permanent or temporary fencing or other barriers will be constructed so as to minimize the 
effects on large mammal and predator species movements (see appendix K). 

• The LANL ecological studies team will collect baseline data on any contaminants present, and will 
monitor contaminants by sampling soils, plants, animals, and roadkill at the TA-15 facilities. 

• Construction noise would be minimized as much as possible to mitigate adverse impacts to site 
workers and the general public. 

5.11.2 Mitigation by Engineered Design Features 

These mitigation measures have been engineered into the DARHT Facility. The facility was designed and 
(partially) constructed to incorporate many features that would limit potential adverse environmental 
impacts. 

• Orienting the two accelerator halls of the DARHT Facility to provide a "blast shadow" to minimize 
the possibility of flying fragments reaching the Nake'muu ruin. 

• Providing radiation shielding around the accelerators to limit radiation exposure to workers in the 
facility. 

• Construction of an earthen berm to limit radiation exposure beyond the firing site. 

• Providing spill containment (physical barriers or sills) inside the facility, with sufficient capacity to 
contain all hazardous material spills that could conceivably occur in the facility. 

• The DARHT site layout includes mitigation to specific cultural resource sites. The access road 
was routed to avoid two cultural resource sites, and the sites were fenced to protect them from 
disturbance during construction. At the request of the San Ildefonso Pueblo, a third site was 
capped and covered by the earthen radiation shielding berm instead of excavating the site. See 
section 4.6.1. 
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5.11.3 Mitigation By Alternatives 

For the DARHT Baseline Alternative and all alternatives that would involve operating the DARHT 
Facility (all alternatives except the No Action Alternative and the Upgrade PHERMEX Alternative), glass 
plates, sandbags, or other shielding material would be used for mitigation during large uncontained shots 
to: 

• Deflect metal fragments and protect cultural resource sites from being reached by flying shrapnel 

• Break up fragments, buffer noise, and limit contaminant releases to the Mexican spotted owl 
habitat 

For the Enhanced Containment Alternative the following mitigation measures would apply. 

• The method of enhanced containment, under the Building Containment, Vessel Containment, or 
Phased Containment options, would mitigate soils contamination and other adverse impacts from 
flying shrapnel for those tests that would be contained. 

• Under any option, the cleanout facility would mitigate adverse impacts from cleaning out the 
containment vessel or building by means of recycling materials and the processes used. See 
section 3. 7 .1.3. 
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CHAPTER 6 
REGULATORY REQUIREMENTS 

This section discusses the significant Federal, State, and local permit and approval requirements required 
for construction and operation of the DARHT Baseline Alternative and the other analyzed alternatives. 
Names of outside agencies and individuals contacted during preparation of the draft EIS are also included. 

6.1 RADIOACTIVE AIR EMISSIONS 

Radioactive emissions from LANL facilities are subject to the Environmental Protection Agency (EPA) 
National Emission Standards for Hazardous Air Pollutants at 40 CFR Part 61. In particular, Subpart A, 
"General Provisions," and Subpart H, "National Emission Standards for Emissions of Radionuclides Other 
Than Radon From Department of Energy Facilities," are applicable. Emissions of radionuclides to the 
ambient air from a DOE facility are not to exceed those amounts that would cause any member of the 
public to receive in any year an effective dose equivalent of 10 mrem/yr [40 CFR 61.92]. DOE submitted 
an application to construct the DARHT Facility, as described in the DARHT Baseline Alternative, to the 
Region VI Office of EPA in 1988. In a letter to DOE, dated August 2, 1988, that approved the 
construction, EPA determined the projected dose to the nearest offsite resident from DARHT operations 
and other activities conducted at LANL would be well within the 10 mrem/yr standard. 

Subpart H of 40 CFR Part 61 [40 CFR 61.93] prescribes emission monitoring and test procedures to 
determine compliance with the 10 mrem/yr standard at DOE facilities. By letter dated June 25, 1991, 
DOE informed EPA that LANL was not in full compliance with Subpart H. Although DOE monitors 
LANL's radionuclide emissions, LANL's monitoring program does not meet the requirements of 
Subpart H. EPA subsequently issued a Notice of Noncompliance to DOE on November 27, 1991. 
Shortly thereafter DOE and EPA entered into discussions to execute a Federal Facilities Compliance 
Agreement to bring LANL into compliance. The EPA issued the draft agreement for public comments on 
June 5, 1995 [60 FR 29594]; the comment period closed on August 4, 1995. Although the Agreement has 
not yet been finalized, DOE has been working in the interim to bring sources which emit radionuclides 
into compliance. The source that emits 95 percent of the radionuclides at LANL, the Los Alamos Meson 
Physics Facility, is in full compliance, and DOE anticipates full compliance for all sources by the end of 
1997. On September 13, 1994, the Concerned Citizens for Nuclear Safety brought a civil action against 
DOE under the Clean Air Act to enforce the 40 CFR Part 61 requirements at LANL. That matter is still 
in litigation. 

6.2 NONRADIOACTIVE AIR EMISSIONS 

Nonradioactive emissions from LANL facilities are subject to the regulatory requirements of the New 
Mexico Environment Department (NMED) established under the New Mexico Air Quality Control Act. 
The NMED Air Quality Control Regulation requires a permit for constructing stationary sources or 
modifying existing sources in the event that the source would have potential emission rates greater than 
10 lb/h (4.54 kg/h) or 25 ton/yr (22.67 metric ton/yr) of any regulated air contaminant subject to a Federal 
or New Mexico ambient air quality standard [NMED Air Quality Control Regulations §702 Part 
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Two.A(1)]. The PHERMEX Facility has not been subject to this requirement because its construction and 
operation preceded the effective date of §702 Part Two. The DARHT Baseline Alternative and the 
alternatives other than the No Action Alternative could be subject to the §702 Part Two permit 
requirement if they are classified as new stationary sources or modified stationary sources. The NMED 
regulations give a research facility, such as LANL, the opportunity to group its sources for the purposes of 
§702 at NMED's discretion [NMED Air Quality Control Regulations §702 Part One.33]. Consequently, 
the DARIIT Facility could potentially be grouped with PHERMEX and not classified as a new stationary 
source. The DARHT Facility would be a "modification" to the PHERMEX Facility if 1) potential 
emissions of any regulated air contaminant increase in the event that DARHT became operational and 
PHERMEX were closed, or 2) new contaminants would be emitted by the DARHT Facility [NMED Air 
Quality Control Regulations §702 Part One.19]. 

NMED regulations also require a permit prior to the construction of new or modified sources with 
potential emissions of toxic air pollutants exceeding specified quantities [NMED Air Quality Control 
Regulations §702 Part Three.C]. The term new source is defined to be any source for which construction 
commenced after 1988, but not including any new source which is integrally related with and connected to 
the process of an existing source [NMED Air Quality Control Regulations §702 Part Three.B.(4)]. All 
alternatives analyzed except the No Action and PHERMEX Upgrade alternatives are, consequently, 
potentially subject to the permit requirement. However, the rule exempts from the permitting requirements 
activities such as those analyzed in this EIS (except for the Enhanced Containment Alternative) which are 
classified as "non-process fugitive emissions of toxic air pollutants from stationary sources" [NMED Air 
Quality Control Regulations §702 Part Two.C(3)G)]. The Enhanced Containment Alternative, if 
implemented, would not be automatically exempt from the air toxic permit requirements since emissions 
from containment structures would pass through a vent and, therefore, not be classified as fugitive 
emissions under the definition of this term in §702 Part One.l6. Appendix A to §702 Part Three of the 
NMED Air Quality Control Regulations contains the threshold quantity emission limits that would trigger 
the need for a toxic air emissions permit. The air pollutants from the alternatives under consideration with 
the greatest likelihood of triggering the permit requirement are uranium and lithium hydride. Appendix A 
specifies that a permit would be needed if emissions of natural uranium exceed 0.0133 lb/h (6 glh) and 
emissions of lithium hydride exceed 0.00167 lb/h (0.76 g!h). (The DARHT Baseline Alternative and the 
alternatives use depleted uranium; however, the toxicity of depleted uranium is similar to natural uranium.) 

If the Enhanced Containment Alternative were to be implemented, a vessel cleanout facility would be built 
to handle the debris resulting from cleaning the containment structure or vessels after each use. Air 
emissions for this facility are not currently defined. The need for an emissions permit under §702 will be 
evaluated when information becomes available. 

NMED regulations require owners of sources with potential emissions greater than 10 ton/yr (9 .1 metric 
tons/yr) of any regulated contaminant or 1 ton/yr (0.91 metric tons/yr) of lead to file a Notice of Intent 
with NMED, whether or not a permit is required, as a condition of construction [NMED Air Quality 
Control Regulations §703.1 Part Two.A]. Emissions from the DARHT Baseline Alternative or the other 
alternatives would be within these levels; consequently, a Notice of Intent would not be needed. 

All of Los Alamos County has attainment status for the National Ambient Air Quality Standards listed at 
40 CFR Part 50. Consequently, a written determination indicating that implementing any alternative 
analyzed in this EIS would conform to the New Mexico State Implementation Plan does not need to be 
prepared [20 New Mexico Administrative Code 2.98(2)]. Major new sources of pollutants in attainment 
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areas are subject to prevention of significant deterioration (PSD) permit requirements. None of the 
alternatives analyzed would by themselves trigger the need for a PSD permit because they are not major 
stationary sources (as that term is defined in the NMED Air Quality Control Regulations §707.P.26) of 
regulated air pollutants. Projected emissions from any alternative selected for implementation would be 
combined with other emissions from LANL to determine whether total sitewide emissions would trigger 
the need for a sitewide PSD. 

The DARHT Baseline Alternative and the other alternatives would not be included within the source 
categories subject to new source performance standards [NMED Air Quality Control Regulations §750]. 

Emissions of hazardous air pollutants from the DARHT Baseline Alternative or its alternatives would be 
less than 10 tons/yr (9 .1 metric tons/yr) for a single hazardous air pollutant and 25 tons/yr (22. 7 metric 
tons/yr) for any combination of two or more hazardous air pollutants. Consequently, the DARHT Baseline 
Alternative and the other alternatives would not be major sources of hazardous air pollutants subject to the 
requirements covering the construction or modification of major sources of hazardous air pollutants at 20 
New Mexico Administrative Code 2.83. 

Nonradioactive emissions from implementing the DARHT Baseline Alternative or another alternative 
would eventually be covered in an operating permit issued under NMED Air Quality Control Regulations 
§770 for the entire LANL site. DOE expects to submit an operating permit application to NMED in late 
1995. 

6.3 LIQUID DISCHARGES TO SURFACE WATER AND THE GROUND 

The three sources of liquid discharges from the DARHT Baseline Alternative and all but the No Action 
Alternative are cooling tower blowdown, septic tank sanitary waste effluent, and storm water runoff. 
Although these sources would discharge to the ground, the discharges may enter Water Canyon, an 
ephemeral tributary to the Rio Grande. The State of New Mexico Environmental Improvement Division 
issued DOE a septic tank permit (number SF890589) for the DARHT Facility on October 30, 1989. Other 
septic tank permits have been issued for the Radiographic Support Laboratory and the PHERMEX Facility. 
EPA issued to LANL on December 29, 1994, a National Pollutant Discharge Elimination System 
(NPDES) permit (number NMR10A236) covering storm water discharges from construction activity at the 
DARHT site. A storm water pollution prevention plan for the construction activity was completed and 
implemented. The cooling tower blowdown from the DARHT Baseline Alternative would have an 
average flow of 2,000 gal/d (7,600 Lid). This discharge is incorporated into the LANL sitewide NPDES 
permit (permit number NM0028355) issued to DOE and LANL by EPA Region VI on June 24, 1994. 

6.4 CHEMICAL AND MATERIAL STORAGE 

Chemical and material storage at a LANL facility would be conducted according to DOE Orders and 
Manuals. In particular, DOE Orders 5480.4 (Environmental Protection, Safety, and Health Protection 
Standards) and 5480.7A (Fire Protection) require compliance by DOE and its contractors with National 
Fire Protection Association Codes and Standards, the Occupational Safety and Health Standards at 29 CFR 
Part 1910 established by the Occupational Safety and Health Administration (OSHA), and the DOE 
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Explosives Safety Manual. In addition, DOE rules in 10 CFR Part 835 establish radiation protection 
standards and program requirements to protect occupational workers at DOE facilities. 

6.5 WASTE MANAGEMENT 

If implemented, the DARHT Baseline Alternative or the other alternatives would produce five categories 
of regulated waste: solid waste, hazardous waste, mixed radioactive and hazardous waste (mixed waste), 
low-level radioactive waste, and TRU waste. 

Solid waste that is not classified under Subtitle C of the Resource Conservation and Recovery Act (RCRA) 
as a hazardous waste would be disposed at the LANL Area J landfill in TA-54 or sent offsite to an 
approved disposal facility. The Area J landfill is operated according to the requirements in SubtitleD of 
RCRA, the New Mexico Solid Waste Act, and regulations issued under each Act. 

Waste that is classified as hazardous waste under Subtitle C of RCRA would be taken to TA-54 for 
temporary storage. Ultimate treatment and disposal would occur at RCRA interim status or permitted 
facilities at LANL or offsite. Hazardous waste storage areas in TA-54 are operated according to the 
requirements of Subtitle C of RCRA, the New Mexico Hazardous Waste Act, and regulations issued under 
each Act. 

Mixed waste would be treated and disposed according to the site treatment plan for LANL developed in 
response to the Federal Facility Compliance Act [42 U.S.C. 6939c(b)]. The availability of proposed site 
treatment plans for various DOE sites, including LANL, was announced April 5, 1995 [60 FR 17346]. 

Low-level radioactive waste would be disposed at the LANL low-level radioactive waste disposal site in 
TA-54. This site is operated according to the requirements in chapter III of DOE Order 5820.2A 
(Radioactive Waste Management). 

Materials required to be disposed as TRU waste would be size reduced, as appropriate, to minimize 
volumes of waste sent to the Waste Isolation Pilot Plant (WIPP). TRU waste would be stored at LANL 
Area G in TA-54 prior to packaging and certification for shipment to the WIPP. 

6.6 NOISE 

If implemented, the DARHT Baseline Alternative or the other alternatives would create substantial noise 
during those times when explosions occur as discussed in section 5.2.3. 

Federal efforts to regulate noise largely derive from the Noise Control Act of 1972 [42 U.S.C. 4901-
4918]. Under the Act, Federal agencies such as DOE are to carry out their programs to further the Act's 
purpose of promoting an environment for all Americans that is free from noise that jeopardizes health or 
welfare [42 U.S.C. 4903(a)]. DOE seeks to meet this obligation by placing high explosives test areas, 
such as PHERMEX or the DARHT Facility, away from populated areas, localizing the noise impacts to 
the extent practicable, and conducting operations involving explosives during hours when most people 
within hearing distance are not sleeping. Beyond the general obligation in the Noise Control Act, no 
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specific requirements in the Noise Control Act or in any regulations implemented under the Act prohibit or 
regulate the activities conducted at the DARHT Baseline Alternative and its alternatives [42 U.S.C. 4309]. 

OSHA has established regulations to regulate the noise exposure of occupational workers 
[29 CFR 1910.95]. DOE Order 5480.4 specifies that DOE contractor operations, such as those to be 
conducted under the DARHT Baseline Alternative or an alternative, are to meet all OSHA standards in 
29 CFR Part 1910. 

The Noise Control Act requires Federal agencies to meet State and local requirements relating to the 
abatement of noise [42 U.S.C. 4903(b)]. No State requirements would prohibit or regulate the noise 
associated with operation of the DARHT Baseline Alternative or the other alternatives. The Los Alamos 
County Code does have noise restrictions. It is a violation of the code to cause noise levels exceeding 65 
dBA in residential areas of the county between 7 a.m. and 9 p.m. and 53 dBA between 9 p.m. and 7 a.m. 
(Los Alamos County Code, Ch. 8.28.030). Between 7 a.m. and 9 p.m., the permissible noise level can be 
increased to 75 dBA in residential areas provided the noise is limited to 10 minutes in any 1 hour. 
Persons who cannot meet the preceding requirements can request a permit from the county for noise
generating activities of a temporary nature [Los Alamos County Code, Ch. 8.28.060(d)]. 

6.7 FLOODPLAINS AND WETLANDS 

DOE's policy is to avoid, to the extent possible, the long- and short-term adverse impacts associated with 
the destruction of wetlands and the occupancy and modification of floodplains and wetlands 
[10 CFR 1022.3]. Executive Order 11988, issued by President Carter in 1977, requires Federal agencies 
to avoid direct or indirect support of floodplain development when there is a practicable alternative. 
Executive Order 11990, also issued by President Carter in 1977, directs Federal agencies to minimize the 
detrimental impact of their actions on wetland areas and avoid new construction on wetlands unless no 
practicable alternative exists. DOE has determined no floodplains or wetlands are present on land which 
would be affected by the DARHT Baseline Alternative or the other alternatives. 

6.8 THREATENED AND ENDANGERED SPECIES 
AND MIGRATORY BIRDS 

The Endangered Species Act of 1973 requires that Federal agencies not take any action that is likely to 
jeopardize the continued existence of any endangered species or threatened species or result in destruction 
or adverse modification of their habitat [16 U.S.C. 1536]. Unless otherwise permitted by regulation, the 
Migratory Bird Treaty Act makes it unlawful to pursue, hunt, take, capture, kill (or to attempt any of the 
preceding) any migratory bird or nest or eggs of such bird [16 U.S.C. 703]. The Bald and Golden Eagle 
Protection Act [16 U.S.C. 668] protects bald and golden eagles. The Fish and Wildlife Coordination Act 
[16 U.S.C. 661] provides other requirements for protecting wildlife. DOE has reviewed the preceding 
authorities and has determined that construction and operation of the DARHT Baseline Alternative or 
another alternative would be consistent with the authorities through implementation of appropriate 
mitigating measures. 

DOE has determined, and the U.S. Fish and Wildlife Service (USFWS) has concurred, that the preferred 
alternative analyzed in the EIS will not adversely affect any threatened or endangered species or their 
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habitat. DOE and the USFWS have completed infonnal consultation under Section 7 of the Endangered 
Species Act; see appendix K. Mitigation measures have been negotiated and are discussed in section 5.11 
and appendix K. 

6.9 NATIVE AMERICAN, ARCHEOLOGICAL, 
AND IDSTORIC PRESERVATION 

DOE's American Indian Tribal Government Policy is in DOE Order 1230.2, issued April 8, 1992. DOE 
commits in the Order to consult with Tribal governments to assure that Tribal rights and concerns are 
considered prior to DOE taking actions that may affect Tribes. DOE also has committed to avoiding 
unnecessary interference with traditional Tribal religious practices. 

The August 11, 1978, American Indian Religious Freedom Act (AIRFA) [42 U.S.C. 1996] establishes that 
it is United States policy to protect and preserve for American Indians their inherent right of freedom to 
believe, express, and exercise their traditional religions, including access to sites, use and possession of 
sacred objects, and the freedom to worship through ceremonies and traditional rites. The Native American 
Graves Protection and Repatriation Act provides that Tribal descendants shall own Native American 
human remains and cultural items discovered on Federal lands after November 16, 1990 [25 U.S.C. 3002]. 
When items are discovered during an activity on Federal lands, the activity is to cease, and appropriate 
Tribal governments are to be notified. Work on the activity can resume 30 days after receipt of 
certification that notice has been received by the Tribal governments. 

During the NEPA process for DARHT, DOE has consulted with local American Indian Tribes regarding 
sites in the vicinity of DARHT and PHERMEX. These consultations are summarized in section 4.6.3, and 
they are expected to continue in a similar manner through the life of testing activities at DARHT and 
PHERMEX. 

During May, June, and July of 1995, DOE consulted with representatives of the four Accord Tribes, 
Cochiti, Jemez, Santa Clara and San Ildefonso Pueblos, which have identified themselves as the Tribes 
most affected by activities at LANL. Meetings included discussions concerning AIRF A matters, on a 
government-to-government basis following the publication of the draft EIS. Based on general and specific 
comments provided by Tribal government representatives, DOE has made changes in the content of the 
final EIS with respect to traditional cultural properties and mitigation measures to protect cultural resource 
sites. DOE will continue regular consultations with Tribal governments throughout the life of the DARHT 
project to ensure protection of traditional properties. 

The Archaeological Resources Preservation Act prohibits the excavation of material remains of past human 
life that have archeological interest and are at least 100 years old without a penn it from the appropriate 
Federal land manager or an exemption [16 U.S.C. 470bb, 470ee]. The Federal land manager for LANL is 
DOE. 

The National Historic Preservation Act authorizes the Secretary of the Interior to maintain a National 
Register of Historic Places [16 U.S.C. 470a(a)(l)]. Federal agencies cannot approve projects that would 
affect properties listed, or eligible for listing, on the Register without considering the effect on the listed or 
eligible properties [16 U.S.C. 470f]. For proposed actions at LANL, DOE consults with the New Mexico 
State Historic Preservation Office and the Advisory Council on Historic Preservation, as necessary. DOE 

6-6 



DARHT EIS CHAPTER 6 

consulted with these offices and with the San Ildefonso Pueblo prior to initiating construction at the 
DARHT site, and employed the mitigation measures agreed to at that time to protect archeological sites. 

DOE has reviewed the preceding authorities and has determined that construction and operation of the 
DARHT Baseline Alternative or another alternative would be consistent with the authorities through 
implementation of appropriate mitigating measures. 

6.10 SITING AND PLANNING 

All of the alternatives under consideration, including the No Action Alternative, involve land in TA-15 at 
LANL. The LANL Site Development Plan provides that existing and planned land uses for TA-15 are for 
high explosives research, development, and testing (LANL 1994 ). All alternatives analyzed in the EIS are 
consistent with the planned land uses for TA-15. 

6.11 OTHER AGENCIES AND INDIVIDUALS CONSUL TED 

In addition to the agencies discussed above, during the preparation of the draft EIS the following outside 
governmental agencies and individuals were consulted: 

John L. Temple, Assistant Director, Bureau of Business and Economic 
Research, University of New Mexico, 1920 Lomas NE, Albuquerque, NM 
87131-6021 (505-277-2216). 

Karma A. Shore, Economist, Bureau of Business and Economic Research 
Data Bank, University of New Mexico, 1920 Lomas NE, Albuquerque, 
NM 87131-6021 (505-277-8300). 

Gerry Bradley, Labor Economist Supervisor, New Mexico Department of 
Labor, Economic Research and Analysis, P.O. Box 1928, Albuquerque, 
NM 87103 (505-841-8645). 

Jim Greenwood, Los Alamos Economic Development Corporation, 901 
18th St., Los Alamos, NM 87544 (505-662-0001). 

6.12 REFERENCE CITED IN CHAPTER 6 

LANL (Los Alamos National Laboratory), 1994, Environmental Surveillance at Los Alamos During 1992, 
LA-12764-ENV, Los Alamos, New Mexico. 
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Access Control Office 

aerosolize 

air quality 

air quality standards 

alluvium 

ambient air 

aquifer 

aqueous 

atmosphere 

background radiation 

beryllium (Be) 

bound, bounding 

breccia 

cancer 

GLOSSARY 

GLOSSARY 

LANL office that monitors activities and controls access within TA-15. 

The process of converting a solid or a liquid into a gaseous suspension of 
fine particles (an aerosol). 

A measure of the quantity of pollutants in the air. 

The prescribed quantity of pollutants in the outside air that cannot be 
exceeded legally during a specified time in a specified area. 

Clay, silt, sand, and/or gravel deposits found in a stream channel or in low 
parts of a stream valley that is subject to flooding. 

The surrounding atmosphere, usually the outside air, as it exists around 
people, plants, and structures. It is not the air in immediate proximity to 
emission sources. 

Geologic material that contains sufficient saturated permeable material to 
conduct ground water and to yield worthwhile quantities of ground water to 
wells and springs. 

Containing or dissolved in water. 

The layer of air surrounding the earth. 

Normal radiation present in the lower atmosphere from cosmic rays and 
earth sources. Background radiation varies with location, depending on 
altitude and natural radioactivity present in the surrounding geology. 

A rare metal (average atomic mass of about 9 atomic mass units) used 
most commonly in the manufacture of beryllium-copper alloys for 
numerous industrial and scientific applications. It is on the EPA's list of 
priority metals for hazardous air pollutants. 

A description of the evaluation process that provides a reasonable upper 
limit to potential consequences or impacts. 

A coarse-grained rock composed of angular broken rock fragments held 
together by a naturally occurring mineral cement. 

Degree Celsius. oc = 519 X eF -32). 

Any malignant new growth of abnormal cells or tissue. 
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capable (fault) 

carcinogenic 

cavate 

collective dose 

community 

concentration 

conglomerate 

control and accountability 

criteria pollutants 

criticality 

cumulative effects 

cumulative impacts 

curie (Ci) 

dB A 

decay, radioactive 
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A term defined by the Nuclear Regulatory Commission to indicate that a 
fault is a hazard to be considered in safety analyses. 

Adjective describing an agent that is capable of producing or inducing 
cancer. 

A hand-dug cavity in the tuff cliff face. 

The sum of the individual doses to all members of a specific population. 

A group of people or a site within a spatial scope exposed to risks that 
potentially threaten health, ecology, or land values, or exposed to industry 
that stimulates unwanted noise, smell, industrial traffic, particulate matter, 
or other nonaesthetic impacts (environmental justice definition). 

The amount of a substance contained in a unit quantity (mass or volume) 
of a sample. 

A coarse-grained sedimentary rock composed of rounded fragments larger 
than 2 mm in diameter set in fine-grained sand or silt. It is commonly 
cemented naturally by a mineral cement. 

Continuing control and accountability, particularly of special nuclear 
materials such as plutonium and highly enriched uranium. 

Six pollutants (ozone, carbon monoxide, total suspended particulates, sulfur 
dioxide, lead, and nitrogen oxide) known to be hazardous to human health 
and for which the EPA sets National Ambient Air Quality Standards under 
the Clean Air Act. 

A state in which a self-sustaining nuclear chain reaction is achieved. 

Additive environmental, health, and socioeconomic effects that result from 
a number of similar activities in an area or over time. 

The sum of environmental, health, and socioeconomic impacts that result 
from a number of activities in an area or over time. 

A unit of radioactivity equal to 37,000,000,000 (3.7 X 1010) decays per 
second. 

Decibel on the A-weighted scale (see also decibel and decibel, 
A-weighted). 

The spontaneous transformation of an unstable atom to a lower, more 
stable energy state, often with the emission of particulate or 
electromagnetic radiation (alpha, beta, gamma, or x-radiation). 
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decibel 

decibel, A-weighted 
(dBA) 

decommissioning 

depleted uranium 

design life 

detonation 

disablement 

dose rate 

dynamic experiment 

E/Q (E over Q) 

ecology 

GLOSSARY 

An expression of sound pressure level that is referenced to a pressure of 
20 micropascals expressed on a logarithmic scale, 1 dB= 20 log10 (p/20) 
where p is the sound pressure in micropascals. Twenty micropascals 
approximates the minimum audible sound pressure level in humans (see 
also decibel, A-weighted). 

The A-weighted decibel (dBA) is an expression of adjusted pressure levels 
by frequency that accounts for human perception of loudness. 
Consequently, dBA is most often used when evaluating human noise 
disturbance. For example, at a frequency of 500Hz, 60 dB are reduced by 
3.2 dB to give an A-weighted pressure level of 56.8 dBA. Lower 
frequencies are reduced more because they are less of an annoyance to 
humans, and higher frequencies are reduced less because they are more of 
an annoyance (see also decibel). 

The removal from service of facilities such as processing plants, waste 
tanks, and burial grounds, and the reduction or stabilization of radioactive 
contamination, if present. 

A mixture of uranium isotopes where uranium-235 represents less than 
0. 7 percent of the uranium by mass. 

The estimated period of time that a component or system is expected to 
perform within specifications before the effects of aging result in 
performance deterioration or a requirement to replace the component or 
system. 

See explosion. 

A means to render a nuclear weapon so that it cannot be detonated. 

The radiation dose delivered per unit time (e.g., rad/h). 

An experiment to provide information regarding changes in materials under 
conditions caused by the detonation of high explosives. 

A measure of atmospheric dispersion for short-term (acute) atmospheric 
releases using Gaussian dispersion plume modeling, with units of s/m3. 

For a given point or location at some distance from the source, it 
represents the time-integrated air concentration (Ci•s/m3 ) divided by the 
total release from the source (Ci). Integrated air concentrations used are 
usually plume centerline values. E/Qs are typically used for release lasting 
no longer than 8 to 24 hours. 

The science dealing with the relationship of all living things with each 
other and with the environment. 
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ecosystem 

ecotone 

Ector 

effective dose equivalent 

effluent 

effluent standards 

EIS 

electron accelerator 

element 

emission standards 

endangered species 

energy 

enhanced radiography 

environment 
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A complex of the community of living things and the environment forming 
a functioning whole in nature. 

A transition zone that exists between two ecologic communities. 

An existing x-ray diagnostic machine scheduled to be moved to 
PHERMEX in mid-1995. 

A concept used to estimate the biological effect of ionizing radiation. It is 
the sum over all body tissues of the product of absorbed dose, the quality 
factor (to account for the different penetrating abilities of the various types 
of radiation), and the tissue weighing factor (to account for the different 
radiosensitivity of the various tissues of the body). 

Liquid or airborne material released to the environment. In common 
usage, however, the term "effluent" implies liquid release. 

Defined limits of effluent in terms of volume, content of contaminants, 
temperature, etc. 

Environmental impact statement; a document required by the National 
Environmental Policy Act (NEPA) of 1969, as amended, for proposed 
major Federal actions involving potentially significant environmental 
impacts. 

A device which uses intense electrical and magnetic energy to increase the 
velocity of electrons, thereby increasing their energy. 

One of the known chemical substances that cannot be divided into simpler 
substances by chemical means. All isotopes of an element have the same 
atomic number (number of protons) but have a different number of 
neutrons, and thus different atomic weights. 

Legally enforceable limits on the quantities and kinds of air contaminants 
that can be emitted into the atmosphere. 

Plants and animals that are threatened with extinction, serious depletion, or 
destruction of critical habitat. Requirements for declaring a species 
endangered are contained in the Endangered Species Act. 

The capacity to produce heat or do work. 

A radiography technique for producing extremely high-resolution, time
phased, photographic images of an opaque object (see also radiography). 

The sum of all external conditions and influences affecting the life, 
development, and ultimately the survival of an organism. 
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environmental monitoring 

ephemeral stream 

epicenter 

equation-of-state 

erosion 

evapotranspiration 

exclusion zone 

explosion 

exposure to radiation 

op 

fallout 

fault 

fissionable 

GLOSSARY 

The act of measuring, either continuously or periodically, some quantity of 
interest, such as radioactive material in the air. 

A stream channel which carries water only during and immediately after 
periods of rainfall or snowmelt. 

The point on the earth's surface directly above the focus of an earthquake. 

A mathematical expression which defines the physical state of a 
homogeneous substance by relating volume to pressure and absolute 
temperature for a given mass of the material. 

A general term for the natural processes by which earth materials are 
loosened, dissolved, or worn away and moved from one place to another. 
Typical processes are wind and water as they carry away soil. 

Loss of water from the earth's surface to the atmosphere by evaporation 
from the soil, lakes, streams, and by transpiration from plants. 

The area surrounding the firing point that is cleared of all personnel for a 
test shot. The radius of this area is determined by the size of the shot. 

An extremely fast chemical reaction producing high temperatures and a 
large amount of gas. The terms explosion and detonation (also explode 
and detonate) are used interchangeably here; but to a specialist, they are 
distinct terms and depend on reaction rates. 

The incidence of radiation on living or inanimate material by accident or 
intent. Background exposure is the exposure to natural background 
ionizing radiation. Occupational exposure is the exposure to ionizing 
radiation that occurs during a person's working hours. Population exposure 
is the exposure of a number of persons who inhabit an area. 

Degree Fahrenheit. F = (°C x 9/5) + 32. 

Radioactive material that has been produced and distributed through the 
atmosphere as a result of aboveground testing of nuclear devices. 

A fracture or a zone of fractures within a rock formation along which 
vertical, horizontal, or transverse slippage of the earth's crust has occurred 
in the past. 

Atoms capable of being split or divided (fissioned) by the absorption of 
thermal neutrons. The most common fissionable materials are 
uranium-233, uranium-235, and plutonium-239. 
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fission 

forb 

formation 

fugitive emission 

GENII 

geology 

ground water 

group 

habitat 

half-life (radiological) 

Hazard Index (HI) 

hazard zone 

He-Ne Laser 
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The splitting of a heavy nucleus into two approximately equal parts, which 
are nuclei of lighter elements, accompanied by the release of energy and 
generally one or more neutrons. Fission can occur spontaneously or can be 
induced by nuclear bombardment. 

A general term for a weed or broad leaf flowering plant as distinguished 
from grasses and sedges. 

A body of rock identified by lithic characteristics and stratigraphic position. 
Formations may be combined into groups or subdivided into members. 

Those emissions which could not reasonably pass through a stack, 
chimney, vent, or other fundamentally equivalent opening. 

A computer program used to estimate doses to individuals and populations 
from releases of radioactive materials. 

The science that deals with the earth; the materials, processes, 
environments, and history of the planet, especially the lithosphere, 
including the rocks, their formation, and structure. 

All subsurface water, especially that part that is in the zone of saturation. 

The geological term for the rock layer next in rank above formation. 

The part of the physical environment in which a plant or animal lives. 

The time in which half the atoms of a radioactive substance disintegrate to 
another nuclear form. Half-lives vary from millionths of a second to 
billions of years. 

An indicator of the potential toxicological hazard from exposure to a 
particular substance. The HI is equal to an individual's estimated exposure 
divided by the U.S. EPA's substance-specific reference dose. An HI of 1.0 
would indicate an expectation of the health effect upon which the reference 
dose is based. No toxicological effects would be expected where the HI is 
less than 1.0. 

A circular area in which personnel are not allowed outside the control 
rooms during tests involving high explosives. The area is centered on the 
firing point and its radius is determined from the amount of explosives to 
be used. 

A device which uses a gaseous mixture of helium (He) and Neon (Ne) to 
produce an intense beam of light. 
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HEPA filter 

historic resources 

Horizon A (soil) 

hydrodynamic test 

hydrodynamic testing 
facility 

hydronuclear experiment 

intensity (earthquake) 

interbed 

interfingers 

interflow breccias 

ion 

ionization 

ionizing radiation 

GLOSSARY 

High-efficiency particulate air filter designed to remove greater than 99.9 
percent of particles from a flowing air stream. Efficiency is determined at 
0.3 ).l; efficiency increases for particles larger and smaller than 0.3 J.L. 

The sites, districts, structures, and objects considered limited and 
nonrenewable because of their association with historic events, persons, or 
social or historic movements. 

The top-most layer of soil distinguishable by color, texture, or structure. 

A dynamic integrated systems test of a mock-up nuclear package during 
which the high explosives are detonated and the resulting motions and 
reactions of materials and components are measured. The explosively 
generated high pressures and temperatures cause some of the materials to 
behave hydraulically (like a fluid). 

A facility in which to conduct dynamic and hydrodynamic testing for 
nuclear and conventional weapons research and assessment. Fast 
diagnostic systems that are available include radiographic, electrical, 
optical, laser, and microwave. 

Very-low-yield experiment (less than a few pounds of nuclear energy 
released) to assess primary performance and safety with normal detonation. 

A numerical rating used to describe the effects of earthquake ground 
motion on people, structures, and the earth's surface. The numerical rating 
is based on an earthquake intensity scale such as the modified Mercalli 
Scale commonly used in the United States. 

A typically thin bed of one kind of rock material occurring between or 
alternating with beds of another material. 

The combination of markedly different rocks through vertical succession of 
thin interlocking or overlapping of wedge-shaped layers. 

A breccia that occurs in or between volcanic flows. 

An atom or molecule that has gained or lost one or more electrons to 
become electrically charged. 

The process that creates ions. Nuclear radiation, x-rays, high temperatures, 
and electric discharges can cause ionization. 

Radiation capable of displacing electrons from atoms or molecules to 
produce ions. 
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irradiation 

ISC2 

isotope 

laser 

latent cancer fatalities 
(LCFs) 

lineament 

linear accelerator 

lithic 

low-income communities 

low-level waste 

lystric fault 

mass balance error 
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The process of exposing a material to radiation. 

A computerized dispersion program used to calculate ground-level 
concentrations of air pollutants. 

An atom of a chemical element with a specific atomic number and atomic 
weight. Isotopes of the same element have the same number of protons but 
different numbers of neutrons. Isotopes are identified by the name of the 
element and the total number of protons and neutrons in the nucleus. For 
example, uranium-238 is a uranium atom with 238 protons and neutrons. 

An active electronic device that converts input power into a very narrow, 
intense beam of light. 

Deaths that were ultimately caused by a radiation-induced cancer. The 
cancer became evident years after the radiation exposure. LCFs can be 
calculated for the public by using the risk conversion factor of 5 x 1 o-4 

deaths per person-rem and for the worker by using the risk conversion 
factor of 4 X 10-4 deaths per person-rem. 

A geological term for straight or gently curved alignments of topographic 
features such as depressions, streams, or changes in surface slope. 

A device in which atomic particles travel in a straight line as their velocity 
is increased. A particle accelerator that accelerates electrons, protons, or 
heavy ions in a straight line by the action of alternating voltages. 

The description of rocks on the basis of such characteristics as color, 
mineralogic composition, and grain size. 

A community where 25 percent or more of the population is identified as 
living in poverty. 

Radioactive waste not classified as high-level waste or TRU waste; for 
DARHT and PHERMEX it would consist mainly of solid material 
contaminated with low levels of depleted uranium. 

The fault that is steep at the ground surface and becomes less and less 
steep as its depth increases. It eventually becomes horizontal or nearly 
horizontal. 

The difference between two estimates of the change in water stored; the 
difference between influent and effluent, and the difference between initial 
and final stored water. 
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maximum contaminant 
levels (MCLs) 

maximally exposed 
individual (MEl) 

member 

MEPAS 

migration 

mitigate 

National Register 
of Historic Places 

natural background 
radiation 

noninvolved worker 

NEPA 

nonproliferation 

nuclear radiation 
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The maximum permissible level of a contaminant in water that is delivered 
to a user of a public water system. 

A real or hypothetical person located to receive the maximum possible 
dose from a given hazardous material release. 

A geological term for a layer of rock that includes some specially 
developed part of a formation. 

Computer code used to estimate the toxicological hazards resulting from 
releases of hazardous materials. 

The movement of a material through the soil or ground water. 

To take practicable means to avoid or minimize environmental harm from a 
selected alternative. 

A list maintained by the National Park Service of architectural, historic, 
archeological, and cultural sites of local, State, or national importance. 

Radiation that is ubiquitous and generated in naturally occurring materials 
or through naturally occurring processes. Principal sources of background 
radiation are primordial radionuclides such as uranium, thorium, and 
potassium-40 and cosmic radiation. In contrast, radiation may be produced 
or enhanced by man-made means such as activation or nuclear fission. 

For this EIS, a worker who is not involved in the operation of a facility 
when a radioactive release occurs, and who is assumed to be 2,500 ft 
(750 m) or 1,300 ft (400 m) from the point of release, depending on the 
exposure scenario and alternative. 

National Environmental Policy Act of 1969 as amended; it requires the 
preparation of an EIS for Federal projects that could present significant 
impacts to the environment. 

The restriction of ability to easily access fissile material in concentrations 
sufficient to assemble a nuclear weapon. 

Oxides of nitrogen, primarily nitrogen oxide (NO) and nitrogen dioxide 
(N02). These are produced in the combustion of fossil fuels, and can 
constitute an air pollution problem. 

See radiation. 
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nuclear reaction An interaction between a photon, particle, or nucleus and a target nucleus, 
leading to the emission of one or more particles and photons. 

nuclear stockpile The total aggregation of the Nation's nuclear weapons that are in the 
custody of the Department of Defense. This quantity is defined in the 
nuclear weapons stockpile memorandum. 

nuclear weapon The general name given to any weapon in which an explosion can result 
from the energy released by reactions involving atomic nuclei, either 
fission, fusion, or both. 

nuclear weapons primaries Those components of a nuclear weapon involved in the reaction up to the 
point where nuclear criticality is achieved. 

nuclide A species of atom, characterized by its nuclear constitution (number of 
protons and number of neutrons). 

organic compounds Carbon compounds which are, or are similar to, compounds produced by 
living organisms. 

outfall Place where liquid effluents enter the environment and are monitored. 

oxide A compound in which an element chemically combines with oxygen. 

ozone A molecule of oxygen in which three oxygen atoms are chemically 
attached to each other. 

particulates Solid particles and liquid droplets small enough to become airborne. 

passive safety system A system that provides safety features requiring no human intervention or 
adverse condition to actuate. 

perennial stream A stream that contains water at all times except during extreme drought. 

perched aquifer A body of ground water separated from an underlying body of ground 
water by an unsaturated zone. 

people of color communities A population classified by the U.S. Bureau of the Census as Black, 
Hispanic, Asian and Pacific Islander, American Indian, Eskimo, Aleut, and 
other nonwhite persons, the composition of which is at least equal to or 
greater than the state minority average of a defined area or jurisdiction. 

permeability Ability of liquid to flow through rock, ground water, soil, or other 
substance. 

person-rem Unit of radiation dose to a given population; the sum of the individual 
doses received by a collection of individuals. 
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pH 

physiographic 

plutonium (Pu) 

pollution 

progeny 

pulse width 

Puye Formation 

radiation 

radioactive waste 

radioactivity 

radiography 

radionuclide 

reach 

recharge 

rem 

GLOSSARY 

A measure of the hydrogen ion concentration in aqueous solution. Pure 
water has a pH of 7, acidic solutions have a pH less than 7, and basic 
solutions have a pH greater than 7. 

Pertaining to the physical features of the earth's surface, such as land forms 
or bodies of water. 

A transuranic, heavy (average atomic mass ranging from about 237-244 
atomic mass units}, silvery metallic element with 1 5 isotopes that is 
produced by the neutron irradiation of natural uranium. 

Particulate matter with a 10 micron or less aerodynamic diameter. 

The addition of an undesirable agent to the environment in excess of the 
rate at which natural processes can degrade, assimilate, or disperse it. 

Stable or radioactive elements formed by the radioactive decay of another 
nuclide, which is the "parent." 

The duration of a brief burst of energy, such as x-rays or direct current 
electricity. 

A stratigraphic unit composed of basalts, interflow breccias, conglomerates, 
sandstones, and siltstones that underlies Los Alamos National Laboratory. 

The emitted particles or photons from radioactive atoms. 

Materials from nuclear operations that are radioactive or are contaminated 
with radioactive materials and for which there is no practical use or for 
which recovery is impractical (see low-level waste). 

The process of radioactive decay (see decay, radioactive) 

The technique of producing a photographic image of an opaque specimen 
by transmitting a beam of x-rays or gamma rays through it onto an 
adjacent photographic film; the image results from variations in thickness, 
density, and chemical composition of the specimen. 

A nuclide that emits radiation. 

A continuous and unbroken expanse or surface of water (used in 
hydrologic contexts). 

The processes involved in the absorption and addition of water to an 
aquifer. 

The unit of effective dose equivalent. 
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render safe 

Richter Scale 

risk 

runoff 

Santa Fe Group 

Stockpile Stewardship and 
Management Program 

seismicity 

shield 

short-lived 

solid state laser 

spallation products 

stabilization 

static testing 

stockpile management 
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A means to make a nuclear weapon secure from unwanted detonation. 

A numerical scale of earthquake magnitude that represents the size of an 
earthquake at its source. 

In accident analysis, the probability weighted consequence of an accident, 
defined as the accident frequency per year multiplied by the dose. The 
term "risk" is also used commonly to describe the probability of an event 
occurring. 

The portion of rainfall, melted snow, or irrigation water that flows across 
the ground surface and eventually returns to streams. 

The name applied to a sequence of geologic formations that have been 
deposited mostly in the Rio Grande rift. These deposits are primarily 
sediments with some limestones, volcanic tuffs, and basalts. 

The DOE program to develop a new approach, based on scientific 
understanding and expert judgement, to ensure continued confidence in the 
safety, performance, and reliability of the nuclear weapons stockpile. 

The way earthquakes of various sizes occur geographically and temporally. 

Material used to reduce the intensity of radiation that would irradiate 
personnel or equipment. 

A designation for radionuclides with relatively short half-lives. 

A device which uses a semiconductor to produce an intense beam of light. 
This term is often used to distinguish a device from gas lasers. 

Products that result from a nuclear reaction in which the energy of the 
incident particle is so high that more than two or three particles are ejected 
from the target nucleus, and both its mass number and atomic number are 
changed. 

The action of making a nuclear material more stable by converting its 
physical or chemical form or placing it in a more stable environment. 

Using radiographic equipment to make an x-ray image of a test assembly 
before other testing is done. 

Maintenance, evaluation, repair, or replacement of weapons in the existing 
stockpile. 
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stockpile stewardship 

strata 

stratum 

stratigraphy 

surface water 

threatened species 

transuranic elements 

tritium 

TRU waste 

Tshirege member 

tuff 

uranium (U) 

welding 

x/Q' 

GLOSSARY 

A program of activities to maintain the technical competence and capability 
for the Nation to continue to have confidence in the safety, reliability, and 
performance of our nuclear weapons. 

Layers of rock usually in a sequence. 

A single layer of rock, usually one of a sequence. 

The science of rock strata, or the characteristics of a particular set of rock 
strata. 

All bodies of water on the Earth's surface (e.g., streams, lakes, reservoirs), 
as distinguished from ground water. 

Any species which is likely to become an endangered species within the 
foreseeable future throughout all or a significant portion of its range. 

Elements that have atomic numbers greater than 92; all are radioactive, and 
are products of artificial nuclear changes. 

A radioactive isotope of hydrogen; its nucleus contains one proton and two 
neutrons. 

Material contaminated by alpha-emitting radionuclides, which are heavier 
than uranium, with half-lives greater than 20 years and in concentrations 
greater than 100 nCilg of material. 

Layer of volcanic rock that is a member of the Bandelier tuff. It is 
composed of multiple flow units of tuff. 

A type of rock formed of compacted volcanic fragments. 

A heavy (average atomic mass of about 238 atomic mass units), silvery
white metal with 14 radioactive isotopes. 

Consolidation of sediments by pressure resulting from weight of material or 
from earth movement. 

(Chi-bar over Q-prime) A measure of the average atmospheric dispersion 
for long-term (chronic) atmospheric releases using gaussian dispersion 
plume modeling, with units of s/m3. For a given point or location at some 
distance from the source, it represents the average air concentration in 
Ci!m3 divided by the release rate in Cils. Typically the concentration used 
"jjQ' is the average centerline value for individuals and is averaged over a 
specific sector of a polar grid surrounding the release point for populations. 
is used for long-term (chronic) releases, often on the order of months or 
years. 

GL -13 



GLOSSARY 

x-ray 
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A penetrating electromagnetic radiation, which may be generated by 
accelerating electrons to high velocity and suddenly stopping them by 
collision with a target material. 
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APPENDIX A: FEDERAL REGISTER NOTICES 

This appendix presents the following U.S. Department of Energy notices published in the Federal Register: 

• Notice of Intent -Environmental Impact Statement; Dual Axis Radiographic Hydrodynamic Test 
Facility, Los Alamos National Laboratory 

• Notice of Availability- Availability of the Dual Axis Radiographic Hydrodynamic Test Facility Draft 
Environmental Impact Statement 

• Notice of Additional Information- Availability of Information Related to the Dual Axis Radiographic 
Hydrodynamic Test Facility; Draft Environmental Impact Statement 

A-1 



APPENDIX A DARHT EIS 

60134 Federal Register I Vol. 59, No. 224 I Tuesday, November 22. 1994 I Notices 

A-2 

DEPARTMENT OF ENERGY 

Environmental Impact Statement; Cual 
Axis Radiographic Hydrodynamic Test 
Facility, Los Alamos National 
Laboratory 

AGENCY: Department of Energy. 
ACTION: Notice of intent to prepare an 
environmental impact statement. 

SUMMARY: The United States Department 
of Er;,ergy (DOE) provides notice of its 
intent to prepare an environmental 
impact statement (EIS) on the DARh"T 
facility at its Los Alamos National 
Laboratory (LANL), Los Alamos, New 
Mexico. The EIS will be prepared 
pursuant to the National Environmental 
Policy Act of 1969 {NEPA) (42 U.S.C. 
4321 et seq.), the Council on 
Environmental Quality NEPA 
Regulations (40 CFR Parts lSOG-1508), 
and t.~e DOE NEPA Regulations (10 CFR 
Part 1021). The EIS will analyze the 
impacts of completing construction and. 
operating the DARHI' facility at LANL, 
and reasonable alternatives. 

With this Notice, DOE initiates a 
publicconunentperiodtosoticit 
suggestions on the scope of analysis for 
this EIS. DOE also extends an invitation 
to attend public scoping meetings in Los 
Alamos and Santa Fe, New Mexico, and 
to provide suggestions for public 
participation opportunities for this 
NEPA review. 
DATES: Written comments on the scope 
of the EIS are invited from the public. 
To ensure consideration, comments 
should be postmarked by Tuesday, 
January 10, 1995. Comments sent after 
that date will be considered to the 
fullest extent practicable. Public scoping 
meetings will be held as follows: 
Wednesday, December 7,1994, Los 

Alamos, 1:00 pm-4:30 prn, and 5:30 
pm9:00 pm, Hilltop House, 400 
Trinity Drive, Los Alamos, New 
Mexico. 

Thursday, December 8, 1994, Santa Fe, 
1:00 pm-4:30 pm, and 6:30pm-
9:00 pm, Sweeney Center, 201 West 
Marcy Street, Santa Fe, New 
Mexico. 

Tbe meetings will use a workshop 
format to facilitate dialogue among DOE, 
LANL, and the public and will provide 
an opportunity for individuals to 
provide written or oral statements. 
ADDRESSES: Written comments on the 
scope of the DARHT EIS, or other 
matters regarding this environmental 
review, should be addressed to: Ms. 
Diana Webb, NEPA Compliance Officer. 
Los Alamos Area Office, Department of 
Energy, 528 35th Street, Los Alamos, 
NM 87544, Attn: DARHT EIS. Ms. Webb 

may be contacted by phone at (505) 
661H>353, facsimile (505) 665-4872. 
FOR FURTHER INFORMATION CONTACT: For 
general information on the DOE NEPA 
process, please contact: Carol M. 
Borgstrom, Director, Office ofNEPA 
Oversight, EH-25, Department of 
Energy, 1000 Independence A"·e., SW, 
Washington, DC 20585. Ms. Borgstrom 
may be contacted by leaving a message 
at (800) 472-2756 or by calling [202} 
586-4600. 

SUPPLEMENTARY INFORMATION: 

Purpose and Need far Action 
One of the most urgent and difficult 

technical tasks facing the DOE is to 
assess the effects of aging on the 
weapons that remain in the nation's 
nuclear stockpile, and to ensure the 
continuing safety of those weapons .. 
Because the President has decided not 
to build any new nuclear weapons for 
the foreseeable future, but instead to 
continue to rely upon a smaller 
stockpile of existing but aging weapons 
as a nuclear deterrent, DOE must ensum 
that the weapons remaining in the 
stockpile are safe, secure and reliable. 
Under the Atomic Energy Act, this 
mission rests with DOE and e5sentially 
requires DOE to certify that the weapons 
will not accidentally detonate during 
storage and handling. that the weapons 
would thwart any attempts for 
unauthorized use, and that they would 
function as designed in the event of 
authorized use. . 

To fulfill this mission, OOE needs to 
collect diagnostic infonnation regarding 
the condition of the weapons which 
remain in the enduring stockpile. Some 
of these weapons are approaching the 
end of their design life, and DOE is not 
certa)n bow they may be affected by the 
aging process. One important.type of 
information that is currently lacking 
concerns the three-dimensional 
condition of the :various internal 
components of aging weapons. These 
are often shielded by thick and dense 
materials. Multiple view hydrodymmic 
testing (experiments to look at the t1ow 
of adjacent materials as they are driven 
by high explosives) and dynamic testing 
(experiments to study other effects of 
high explosives}, combined with 
computer modeling, provide the only 
means of obtaining this data in the 
absence of nuclear testing. The 
President has endorsed hydrodynamic 
testing as the preferred means of 
conducting experiments in support of 
stockpile stewardship and maintenance. 
Hydrodynamic testing has become more 
important since the United States 
moratorium on nuclear testing was 
extended. A future Comprehensive Test 
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Ban Treaty, moreOver, would foreclose 
thlfiequisition of additional 
performance and safety data through 
nuclear testing. 

Proposed Acti011 
DARHT would be a specialized high 

energy X-ray machine that ·would take 
tluee-dimensional, sequential and high
resolution X-ray pictures of the dynamic 
behavior of dense materials that axe 
being shocked and compressed by high 
explosives. DARHT would be used to 
evaluate the nonnuclear behavior of 
nuclear weapons components and 
would provide the nation with a 
significantly improved diagnostic 
capability to evliluate and assess the 
safety and reliability of the existing 
nuclear weapons stockpile. DARHT 
would consist of an existing support lab, 
a new firing site, and the necessary 
infrastructure, all located at Technical 
Area 15 at LANL. DARHT would be 
used to detonate high explosives, and to 
use very high-speed. tightly-focused 
radiographic {X-ray) photography to 
detennine the motions (dynamic 
experiments) or flow (hydrodynamic 
tests) of the explosive-driven materials. 
Two X-ray machines at right angles to 
each other (dual-axis lines of sight) 
would be powered by two 16 million 
electron volt (MeV) electron 
accelerators, each housed in a building 
about 225 feet long.. By using two 
machines; DARHT would be able to 
provide three-dimensional, sequential 
information on occurrences within 
millionths of a second during a test. The 
accelerators' small beam size would 
allDw DARHT to provide a very high
quality resolution of the radiographic 
image. This resolution is necessary to 
resolve the fine details of the material 
flowing in these experiments. 

DARIIT experiments would variously 
involve radioactive materials (primarily 
depleted uranium). beryllium and other 
hazardous materials, and other metals. 
Additionally, experiments invohii.ng 
plutonium contained in steel vessels 
may be conducted. DARHT would not 
test materials that could result in 
nuclear yield. or a nuclear detonation. 
Experiments at DARHT would be 
expected to result in metal fragments 
and other airborne debris being 
deposited up to 750 meters from the 
open-~r explosives testing (standard 
operating procedures would require the 
eo,.-acuation of this area before any 
experiments were .conducted) 

In addition to testing the oonnucleat 
behavior of nuclear weapons 
components. DARHI' would be used to 
evaluate conventional weapons systemS. 
explosives-driven malerials for nan
weapons uses. and high-velocity impact 

phenomena. The facility would also be 
.used to support non-proliferation and 
countar-prolifemtion efforts, such as 
experiments intended to disable a 
terrorist-designed. or proliferant
designed nuclear weapon. Although 
DARHT could be used to coll~t 
information relevant to the design of 
new weapons. no new weapons are 
anticipated to be designed in the 
foreseeable future. 

Design of DARHT began in the early 
1980's. Memoranda to File, describing 
the environmental impacts of 
constructing and operating DARHT, 
were completed in 1983 and 1987. 
DARHT construction began in 1988 
with the Radiographic Support 
Laboratory, which was completed in 
1990. The Radiographic Support 
Laboratory is currently beillg used to 
suppo~ the development of the 
accelerator equipment that is planned to 
be used in DARKI'-In May 1994, DOE 
began construction of the 
Hydrodynamic Firing Site. 
Approximately 20 percent of the 
Hydrodynamic Firing Site construction 
work {e.g., site preparation, foundation 
pt:>uring} has been completed. Current 
schedules call for the Hydrodynamic 
Firing Site construction to be 
completed, 11J1d the flfSt X-ray machine 
to be operating, in 1997 at a cost of 
approximately $86 million, and the 
second X-ray machine, if approved. 
would begin operation in 2000. The 
total estimated project cost of DARIIT in 
its final two-axia configuration is 5124 
million; to date, approximately $44 
million has been spent or obligated on 
the project. 

In response to public concern, the 
DOE h~ decided to prepare this EIS at 
this time to allow· for a full dialogue 
between DOE and the State, tribes, other 
agencies and the general public 
regarding the envirorunental impacts of 
completing and operating DAP..HT. and 
the impacts of other alternatives. The 
EIS will also assist in ensuring that 
appropriate mitigation measures are 
developed if DARHT is completed and 
put into operation. Construction and 
related work on the facility will 
continue during the preparation of the 
EIS. 

Proposed Alternatives 
DOE has tentatively identified the 

following alternatives for analysis in the 
EIS and seeks public comment on their 
adequacy. inclusiveness, and 
reasonableness: 

(1} Proposed action 
Under this alternative. DOE would 

complete constzuction and operate the 
DARHT facility as.cuz:rently planned. 

This alternative would provide a state
of-the-art diagnostic capability for 
ensuring the safety, security and 
reliability of the aging nuclear weapons 
stockpile. lfD.ARHT beComes 
operational, operation of the Pulsed 
High Eoeigy Radiation Machine 
Emitting X-Rays {PHERMEX) facility, an 
existing facility at l.ANL also located at 
Technical Area 15, near the DARIIT 
site, will be phased ouL 

(2) No Action (status quo) Alternative 
Under this alternative. DARHT would 

not be oompleted.and DOE would 
continue to operate the Pulsed High 
Energy Radiation Machine Emitting X
Rays and the Flash X-Ray facility at the 
Department's Lawrence Livermore 
National Laboratory Site 300 located 
near Livermore, California. The Pulsed 
High Energy Radiation Machine 
Emitting X-Rays. a single·axis 
radiographic facility. was built in the 
mid-1960's and has been used 
continuously since that time. It uses a 
pulsed power accelerator to power the 
X-ray machine, and does not have the 
small beam size {tight focus) planned for 
DARHT, thereby precluding the high
resolution images that DARHT would 
provide. Flash X-Ray. also a single-axis 
radiographic facility, was built in 1982 
and has been used continuously since 
that time. It uses a linear induction 
accelerator to power the X·ray machine 
and also does not have the small beam 
size planned for DARHT. 

(3) Containment Alternative 
Under this alternative, DOE would 

modify the construction and/or 
operation of DARHT to contai..n. some or 
all airborne emissions of fragments or 
other debris. Under one approach, the 
X-ray pictures would be taken through 
the walls of a containment vessel. 
Another approach would be to construct 
a building to enclose and contain the 
explosive experimects; X-ray pictures 
would be taken within the containment 
building. These two approach~s mr.y be 
considered saparately or together, for 
some t~sts or for all tests. 

(4) Institutional Control Alternative 
Under this altem11tive. DOE ~...,ould 

complete and operate DARHT, but 
would limit use of the facility to 
exclude any applications involving 
experiments with plutonium. 

(S) Single-Axis Alternative 
Under this alternative DOE would 

complete construction of the 
Hydrodynamic Firing Site but would 
operate only a single axis of DARHT 
with one accelerator. This· alternative 
would provide an improved technical 
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capability over present accelerators with 
a single view (i.e .• the Pulsed High 
Energy Radiation Machine Emitting X· 
Rays and Flash X-Ray). 

{6) Upgrade Alte~ativtt 
Under this alternative DOE would 

upgrade the present Pulsed High Energy 
Radiation Machine Emittiilg X-Rays 
capability with the new technology 
developed for DARHT. 

DOE does not intend, in this EIS. to 
analyze alternatives or issues beyond 
the construction and operation of 
DARHT that relate to the nation's 
nuclear weapons policies, the DOE 
mission of stockpile stewardship and 
management, the need for 
hydrodynamic testing or dynamic 
testing that are part of the stockpile 
stewardship and management program, 
the mission of LANL. or continued 
operation of olher facilities at LANL. To 
the extent that these matters are under 
the purview of DOE, they will be 
considered in the Programmatic EIS on 
Stockpile Stewardship and Management 
or the LANL Sitewide EIS, as discussed 
below in the section on related NEPA 
reviews. 

Proposed Issues 

The EIS will identify and analyze the 
direct, indirect and cumulative effects 
resulting from the completion and 
operation of DARHT. DOE has 
tentatively identified the following 
environmental and socioeconomic 
issues for consideration in the EIS and 
seeks public comnient on the adequacy 
and inclusiveness of these issues: 

• Natural ecosystems, including air 
quality, surface and groundwater 
quality, and plants and animals. 

• Cultural resources. including 
archeological sites, historic resources, 
other facilities end infrastructure at 
LANL, and actual and potential uses of 
the site including Native American 
cultural. traditional and religious uses; 
DOE bs previously identified Native 
American archeological sites in the 
vicinity of DARHT and has conducted 
mitigating activities. 

• Economic impacts. including those 
from constructing, equipping and 
operating DARHT. 

• Socioeconomic impacts, including 
any disproportionately high and adverse 
impacts on minority and low income 
populations. 

• Health and safety impacts to on-site 
workers, other LANL personnel, local 
communities and tribes, and the general 
population of northern New Mexico. 

• Other construction and operational 
impacts, such as transportation of 
people and materials. 
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• Waste management considerations, 
including the eventual decontamination 
and decommissioning of the facility 
after the end of its useful life 
{approximately 30 years). 

• Health and safety, environmental, 
and other impacts related to the 
transport, storage and use of hazardous 
and radioactive materials and 
generation of X-ray radiation. 

• Other relevant issues identified by 
DOE or the State, tribes, other agencies, 
or the public through this scoping 
process. 

Related l\'EP A Reviews 

The Department is currently 
preparing to undertake two related 
NEP A re"iews. The planned LANL 
Sitewide EIS (59 FR 40889, August 10. 
1994) will consider the cumulative 
impacts of operations and planned 
activities foreseen within the next 5 to 
10 years. The planned Stockpile 
Stewardship and Management 
Programmatic EIS (59 FR 54175, 
October 28, 1994) will evaluate 
activities required to maintain a high 
level of confidence in the safety, 
reliability, and performance of nuclear 
weapons in the absence of nuclear 
testing, and to be prepared to test 
weapons if so directed by the President. 

Classified Material 
The Department will review classified 

material while preparing this EIS. 
Within the limits of classification, DOE 
will provide to the public as much 
information as possible. If DOE needs to 
generate classified material to explain 
the pUlpose and need, use, materials, or 
impacts from this project, that material 
will be segregated into a classified 
appendix. 

Public Involvement Opportunities 
OOE will develop a stakeholder 

involvement plan to guide the public 
review aspects of this EIS. To assist with 
developing the stakeholder involvement 
plan, DOE requests suggestions by the 
public on how this EIS precess should 
be conducted, including suggestions 
regarding the type. format and conduct 
of public involvement opportunities. 

Through this Notice, DOE formally 
invites the State, tribes, other 
government agencies and the public to 
comment on the scope of the EIS. DOE 
will offer informational briefings to 
tribal governments, local (county and 
municipal) governments, and the State 
of New Mexico. 

A second ~ormal opportunity for 
comment will be provided after DOE 
issues the draft EIS, expected in mid· 
1995. Public hearings will be held in 
conjunction with that comment period. 

DOE will inform the State, tribes, local 
governments, other agencies tin(! the 
general public of its final decisions at 
the time the Record of Decision is 
issued, expected in October 1995. 

In addition to formal opportunities for 
comment, any person may submit 
comments at any time during the NEPA_ 
review process; however, to ensure that 
comments are considered at specific 
points in the NEPA review, and to best 
assist DOE, the public is encouraged to 
comment during the fonnally 
established comment periods. 

Copies of DARHT design and other 
background documents, written. 
comments, records of public meetings. 
and other materials related to the 
development and analyses of the EIS 
have been and are being placed in the 
Los Alamos National Laboratory 
Community Reading Room. 1450 
Central Avenue, Suite 101, Los Alamos, 
New Mexico 87544. For information on 
the availability of specific documents 
and hours of operation, please contact 
the reading room at (505)665-2127 or 
(800)543-2342. 

Signed in Washington, D.C. this 18 day of 
November 1994, for the United States 
Department of Energy. 
Tara O'Toole, 
Assistant Secretary, Environment, Safety and 
H6(J}th. 
[FR Doc. 94-28889 Filed 11-18-94; 11:·~6 
Bl!l) 
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Environmental Management Site 
Specific Advisory Board, Nevada Test 
Site 

AG&NCY: Department of Energy. 
ACTION: Notice of open meeting. 
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DEPARTMENT OF ENERGY 

Availability of the Dual Axis 
Radiographic Hydrodynamic Test 
Facility Draft Environmental Impact 
Statement 

AGENCY: Department of Energy. 
AcnoN: Notice. of availability and public 
hearings. 

SUMMARY: The Department of Energy 
(DOE) annolUlces -the availability of the 
Dual Axis Radiographic Hydrodynamic 
Test (DARliT) Facility Draft 
Envfronmentallmpact Statement (EIS), 
00E/EIS-{)228D, for public review and 
comment, and the dates, times and 
places for public hearings on the Draft 
EIS. The eltemative actions analyzed in 
the Draft:EIS would occur at the OOE's 
Los Alamos National Laboratory (LANL) 
in northern New Mexico. 
DAlES: Written comments on the Draft 
EIS are invited from the public. 
Comments must be postmarked by 
Monday~June 26, 1995, to ensure 
consider41-tion; late comments will be 
conside~d to the extent practicable. 
The DOE will use the comm~nts 
received,to help prepare the final 
version of the DARHT EIS. Public 
hearings,on the Draft ElS will be held 
as follows: 
Wednesday. May 31. 1995, Los Alamos. 

New ~exico. 2:00pm-4:00pm and 
6:30pn:t-9:00pm, Los Alamos Inn. 
22011'rinity Drive, Los Alamos, NM, 
(505) 662-7211. 

Thursday. June 1,1995. Santa Fe, New 
Mexico, 2:00pm-4:00pm and 6:30pm-
9:00pm, High Mesa Inn, 3347 
Cerrillos Road, Santa Fe, NM. (505) 
473-2800. 
The meetings will use a workshop 

format to facilitate dialogue among DOE, 
LANL. and the public and will provide 
opportunities for information exchange 
and discussion as well as submitting 
prepared statements. 
ADDRESSES: Requests for copies of the 
Draft DARHT EIS, written comments on 
the Draft EIS, or other matters regarding 
this environmental review should be 
addressed to: Ms. Diana Webb, DARHT 
EIS Project Manager, Los Alamos Area 
Office, Department of Energy, 528 35th 
Street. Los Alamos. NM 87544. Ms. 
Webb may be contacted by telephone at 
(505) 665-6353 or by facsimile at (505) 
665-1506. 
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FOR FUR"nieR INFOAMAnON CONTACT: For 
general information on the DARHT 
project, interested parties may contact 
Ms. Webb at the address md phone 
nwnber above. For general information 
on the DOE NEP A process, please 
contact Ms. Carol M. Borgstrom, 
Director, Office ofNEPA Policy and 
Assistance, EH-42. Department of 
Energy, 1000 Independence Ave., SW, 
Washington, DC 20585. Ms. Borgstrom 
may be contacted by leaving a message 
at (800) 472-2756 or by calling {202) 
586--4600. 

SUPPLEMENTARY INFORMATION: The Draft 
EIS was prepared pursuant to the 
National Environmental Policy Act of 
1969(NEPA) (42 U.S.C. 4321 et seq., the 
Council on Environmental Quality 
NEPA regulations (40 CFR 1500) and the 
DOE NEPA regulations {10 CFR 1021). 

The Department proposes to provide 
enhanced high·resolution radiography 
{x-ray) capability for the purpose of 
performing hydrodynamic tests and 
dynamic experiments in support of its 
national defense mission. The enhanced 
radiography facility would be a key 
component of the Department's near
term science-based stockpile 
st~"'·ardship and management program. 
Tn~se hydrodynamic tests end dynamic 
experiments are required to assist DOE 
in ensuring the continued safety~ 
security, and reliability of existing 
nuclear weapons as they age. 

The Draft DARHT EIS analyzes the 
environmental consequences of 
alternative ways to accomplish the 
proposed action. The OOE's preferred 
alternative would be to complete and 
operate the DARHT facility at LANL in 
nonhern New Mexico. Radiographic 
hydrodynamic testing is now conducted 
in two existing facilities within the DOE 
complex-a 3Q..year-old facility at 
LANL, and a to-year-()ld facility at the 
DOE's Lawrence Livermore National 
Laboratory in Califomia. The Draft 
DARHT EIS compares the 
environmental impacts that would be 
expected to occur from continuing to 
operate existing facilities (the No Action 
Alternative) with the consequences that 
would be expected to occur if DOE 
implemented the Preferred Alternative 
or one of four other operational 
alternatives. The Draft EIS has a 
classified supplement that provides 
additional information and analysis. 
DOE has distributed copies of the Draft 
DARHT EIS to appropriate 
Congressional members and 
committees, the State of New Mexico, 
Alnerican Indian tribal governments, 
local county governments, other federal 
agencies, and other interested parties. 
DOE expects to complete the Final EIS 
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in August 1995, and reach a Record of 
Decision in September 1995. 

Signed in Washington, D.C.. this 17th day 
of May, 1995, for the United States 
Department of Energy. 
Victor H. Rsis, 
Assistant Secretory for Defense Programs. 
(FR Doc. 95-12626 Filed 5-23-95; 8:45 ami 
BIUJNG CODE ldO--b,_.,. 
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Availability of Information Related to 
the Dual Axis Radiographic 
Hydrodynamic Test Facility; Draft 
Environmental Impact Statement 

AGENCY: Department of Energy. 
ACTION: Notice of availability of 
infonnation. 

SUMMARY: On May 12, 1995, the 
Environmental Protection Agency (EPA) 
announced the availability of lhe 
Department of Energy's (OOE) Dual Axis 
Radiographic Hydrodynamic Test 
(DARHT) Facility draft Environmental 
Impact Statement (EIS), DOEIEI$-
02280, for public review and comment 
(60 FR 25717). The alternative actions 
analyzed in the draft EIS would occur 
principally at the DOE's Los Alamos 
National Laboratory (LANL) in northern 
New Mexico. By this notice, DOE is 
&rulouncing the availability of 
additional information related to the 

draft DARHT EIS that has recently been 
placed in the Los Alamos National 
Laboratory Community Reading Room 
for public review. · 
ADDReSSES: Information discussed in 
the supplementary infonnation section 
is available for public review at the Los 
Alamos National Laboratory Community 
Reading Room, 1450 Central Ave., Suite 
101, Los Alamos, New Mexico 87544. 
For information on the availability of 
specific documents, availability of 
copies of documents and hours of 
operation, please contact the reading 
room at (505) 665-2127 or (800} 543-
2342. 
FOR FUATHER INFORMATION CONTACT: For 
general information on the DARHT EIS, 
or for copies of the draft EIS, interested 
parties may contact Ms. Diana Webb, 
DARHT EIS Project Manager, Los 
Alamos Area Office. Department of 
Energy. 528 35th Street, Los Alamos, 
NM 87544. Ms. Webb mav be contacted 
by telephone at (505) 665~353 or by 
facsimile at (505) 665-1506. 

SUPPLEMENTARY INFORMATlOH: The draft 
EIS was prepared pursuant to the 
National Enviroxunental Policy Act of 
1969 (NEPA) (42 U.S.C. 432.1 et seq.), 
the CoWicil on Environmental Quality 
NEPA regulations (40 CFR parts 1500-
1508) and the DOE NEPA regulations 
(10 CFR Part 1021}. 

The Department proposes to provide 
enhanced high•resolution radiography 
(x-1'8y) capability for the purpose of 
performing hydrodynamic tests and 
dynamic experiments in support of its 
national defense mission. The enhanced 
radiography facility would be a key 
component of the Department's near
term science-based stockpile 
stewardship and management program. 
These hydrodynamic tests and dynamic 
experiments are required to assist DOE 
in ensuring the continued safety, 
security. and reliability of existing 
nuclear weapons as they age. 

The draft DARHT EIS analyzes the 
environmental consequences of 
alternative ways to accomplish the 
proposed action. The DOE's preferred 
alternative would be to complete and 
operate the DARHT facility at LANL in 
northern New Mexico. Public hearings 
are scheduled (Los Alamos. May 31, 
1995 and Santa Fe. June 1. 1995) as 
previously announced in DOE's Notice 
of Availability dated May 24, 1995 (60 
FR 27498). The comment period will 
extend through Monday, June 26, 1995. 
DOE expects to complete the final ElS 
in August 1995, and reach a Record of 
Decision in September 1995. 

Following is a list o! documents 
currently available Cor public review in 

the Los Alamos National Laboratory 
Conununity Reading Room: 

1. Nuclear Weapons Stockpile 
Stewardship: the Role of Livermore and 
Los Alamos National Laboratories. 

2. Congressional Budget Office 
Papers, The Bomb's Custodians. 

3. An Alternative Budget for 
Lawrence Livermore National 
Laboratory and How to Get There-Los 
Alamos Study Group (LASG). 

4. The Conversion of LANL to a 
Peacetime Mission-Concerned Citizens 
for Nuclear Safety (CCNS}. 

5. 1979 LANL Environmental Impact 
Statement. 

6. Transcript from the September 14 
SWEIS Public Meeting at the Los · 
Alamos Civic Auditorium. 

7. Environmentallmpacl Statement 
for Trans uranium Solid Waste 
Development Facility, LASL, 4/73. 

,8. Implementation Plan Nuclear 
Weapons Complex Reconfiguration 
Programmatic Environmental Impact 
Statement. 

9. Pantex Site-Wide EIS Scoping Plan. 
10. Scoping Comments/Documents for 

~e Nudear Weapons Disposition PElS, 
Oal Ridge Institute for Science a: 
Education. 
.J 11. Fueling A Competitive Economy; 
uS DOE Strategic Plan. 

'12. National Security Strategic Plan, 
\Vorking Paper. 

:13. DOE Albuquerque Operations 
Qffice Strategic Plan. 

'14. September 13, 21, 22, 28, 29, 
SWEIS Public Meeting Transcripts. 

'15. Stormwater Pollution Prevention 
Plan for DARHT 10/25/94. 

:16. DARHT Hydrotest Proiect Cultural 
R~urce Survey Report 10/2.5/94. 

17. Hydrotest Firing Site DraWing List 
10/25/94. 

: 18. NESHAPS for DARHT 
Construction Project 10/25/94. 

19. DARHT Amendment of 
Solicitation 10/25/94. 

20. DARIIT Construction Documents 
Voll-3, 10/25/94. 

21. Action Description Memorandum 
DARHT Facility, TA-15. 

22. Results of the Soil Sampling 
Survey Conducted Over Active RCRA 
Firing Site T A-15-184 (PHERMEX) 10/ 
28/94. 

23. Baseline Soil Uranium and 
Beryllium Concentrations Around The 
Proposed DARHT facility at TA-15 tO/ 
28/94. 

24. Construction Contract for DARHT. 
25. Programmatic Cost Impact Due to 

Project Delay for EA 11/8/94. 
26. Programmatic Cost Impact Due to 

Project Delay for EIS DARHT 11/8/94. 
27. Total Regional Economic Impact 

Resulting from DARHT Cancellation 111 
8/94. 
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28. DARHT Archaeological Site 
Protection 11/8/94. 

29. Welcome to DARHT Day 11/26/ 
94. 

30. NEPA and Related Em·ironmcntal 
Documentation Historv for DARHT. 

31. 1979 Site-Wide EIS at LAN!... 
Portions Addressing Dynamic Testing 1/ 
5194. 

32. Soil/Sediment Studies Conducted 
at the DARHT and PHERMEX Firing 
Sites 1/5/95. 

33. Implementation Plan for the 
Continued Operation of the Pantex Plant 
and Associated Storage of Nuclear 
Weapons Components EIS t/12/95. 

34. Initial Data Request for DARHT 
EIS 1/17/95. 

35. OARHT Public Scoping.Meeting 
Roundtable Discussion and Comments 
12/7/95. 

36. DARHT Scoping Comment 
Reference Documents 1/17/95. 

37. Background Information on the 
Nuclear Weapons Stockpile 
Memorandum 1/31/95. 

38. DARHT ElS Implementation Plan 
Z/14/95. 

39. DARHT Fnsibility Assessment 
Independent Consultants (OF AIC) Panel 
Final Report 9/9/2. 

40. Hydrotest Program Assessment 
10/92. 

41. Report of Independent 
Consultants Reviewing Integrated Test 
Stands Perfonnance and Readiness of 
DARHT Construction Start 8/93. 

42. Letter to Jennifer Fowler-Propst
U.S. Fish and Wildlife Service-AU. 
Biological and Floodplain/Wetland 
Assessment for DARHT. 

43. DOE NEWs-Draft Environmental 
Impact Statement Available for DARHT 
Facility at LANL 5/10/95. 

44. DOE-Notice of Pre-Seeping 
Workshop for the Stockpile Stewardship 
and Management Programmatic 
Environmental Impact Statement 5/2/ 
95. 

4:1. The Stockpile Stewardship and 
Management Program-M;:sintaining 
Confidence in the Safety and Reliability 
of the Enduring U.S. Nuclear Weapon 
Stockpile. 

46. Notice oflntent to Prepare a Site
Wide Environmental Impact Staternflnt 
for the Los Alamos National Laboratorv. 

47. Statement of Hazel O'Leary. • 
Secretary of Enefby. Before the 
Committee on Armed Services, United 
States Senate :\pril4. 1995. 

48. Federal Register Notices for the 
L-\NL DARHT and S\VEIS 5/12/95. 

49. Newspaper clippings. 
50. Aerosolized U and Be from LASL 

Dmamic Experiments (1977). 
"st. DARHT Environmental 

Monitoring 1 /30/95. 
52. Stockpile Stewardship and 

Management Programmatic 
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Environmental impact Statement-Pre
Scoping Workshop (Viewgraphs] 5/19/ 
95. 

53. U.S. Department of Energy 
En vironm~ntal }ustke Strategy 
Executive Order 12898-4/95. 

54. DOE-Notice of Availability and 
Public Hearings. 

55. Summarv of Environmental 
Impacts from Classified Supplement, 
OARHT EIS-5/95. 

56. DOD Nuclear Posture Review. 
57. Letter exchange with LASG-4/95. 
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APPENDIX B 
PHERMEX BASELINE 

This section describes the current condition of the PHERMEX firing site and summarizes the materials 
used to conduct current operations and the materials that have been released to the immediate environment 
of the firing point. This baseline represents PHERMEX conditions before any decision is made on the 
hydrodynamic testing alternatives. This baseline information was compiled to develop reasonable testing 
activities which are analyzed under each alternative in this EIS in order to determine valid impacts and to 
establish a comparative analysis of alternatives with respect to current conditions. Historically, numbers of 
tests and quantities of various materials have varied by year, in accordance with program needs. Material 
usage over the past five years has been used in this EIS to establish the baseline for material usage. This 
baseline does not reflect projected future changes in the activities at PHERMEX under various alternatives. 
The current levels of migration of materials by air and water pathways are discussed, as well as the 
disposition of materials removed from the site during periodic cleanup activities. Waste streams resulting 
from the current operation are also discussed. 

B.l AIR QUALITY AND NOISE 

This section describes the nonradioactive ambient air criteria pollutants emitted from PHERMEX 
operations as well as the noise impacts from PHERMEX experiments. 

B.l.l Air Quality 

The ambient air criteria pollutants potentially released due to PHERMEX operations include nitrogen 
dioxide, PM10 (aerosolized material assumed to be respirable), beryllium, heavy metals (depleted uranium 
and lead), and lead (the concentration of pollutants is similar to those presented in section 5 .1.2; see 
related discussion in section 4.2.4). Cleaning chemicals are not used on a scale large enough to produce 
measurable releases. Materials used are rags dampened with acetone, chlorinated hydrocarbons, toluene, 
xylene, or 1, 1, 1-trichloroethane. 

Since the PHERMEX operations are classified as intermittent fugitive emission sources, no stations are 
established to directly monitor potential emissions from PHERMEX (see related discussion in section 4.2.5 
and figure 4-6). A sitewide sampling network is available at LANL to provide air monitoring data for the 
site. The radiological dose from TA-15 operations has been estimated at 1 percent or less of the total 
LANL dose to the public. 

Waste wood from the platforms used to support the experiments is taken to TA-36 for disposal in an open 
burn. An existing open burn permit from the NMED indicates approximately four to five burns per year 
are required to reduce the fire and safety hazards due to the accumulation of wood. Some of the wood 
waste may be contaminated with small quantities of high explosives and/or depleted uranium. 

In support of the open burn permit application, the DOE Los Alamos Area Office submitted dose 
dispersion estimates. The nearest residential community, White Rock 1.8 mi (3 km) from the burn site, 
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was estimated to receive 1.1 x 1 o-8 rem using the HOTSPOT 6.5 modeling program and 2.9 x 1 o-8 rem 
using the DISPERSION modeling program (DOE 1993). The NMED Air Quality Bureau reviewed the 
dose estimates and concluded that the results indicate reasonable assurance of no health effects in White 
Rock from this source (NMED 1993). 

B.1.2 Noise 

Noise from a 150-lb (70-kg) test explosion, the largest in normal operation at PHERMEX, was measured 
March 11, 1995, at several locations in and around LANL (Burns 1995; Vigil 1995; Vibronics 1995). 
Peak overpressure in the air, reported in dB, is the important measurement for assessing the potential 
effects of an air wave but is not the same as a dBA noise measurement (see section 4.2.6). These peak 
overpressure measurements showed 138 dB at a distance of 2,150 ft (655 m) from the 150-lb (70-kg) shot, 
and 137 dB at the Nake'muu ruin site, a distance of 3,880 ft (1,180 m). If the largest explosive charge 
for PHERMEX, 1,000 lb (450 kg), were fired, the expected pulse would be about 6 dB higher than for the 
150-lb (70-kg) explosion. 

Two types of instrumentation were used for the noise measurements recorded during the tests conducted at 
PHERMEX on March 11, 1995. A sound level meter set up for a broad frequency range (about 20 to 
12,000 Hz), slow time response, and frequency sensitivity corresponding to human hearing (A scale, 
ANSI-S1.4-1971) was used. The results are reported in decibels weighted for hearing response, dBA. 
The peak overpressure was measured in the air with a microphone sensitive to low frequencies (2 to 
200Hz) and having fast time response. These results are reported in decibels (dB) and are important for 
assessing potential effects of an air wave but are not the same as "noise" measurements. 

Both types of instruments were used at only one location, on State Highway 4, which is the closest 
possible public approach to the firing point [1.3 mi (2 km) to the south]. The slow time response and 
frequency sensitivity corresponding to human hearing measured 71 dBA while the fast time response 
instrument measured 120 dB; the peak pulse energy was at about 20Hz. These two values are 
comparable because the A-scale weighing at 20Hz is about -50 dB (ANSI-S1.4-1971). Using the sound 
level meter, 60 dBA was measured near the entrance to Bandelier National Monument [closest permanent 
residences, 2.6 mi (4.3 km)], and about 70 dBA in White Rock [a nearby residential community, 4 mi 
(6.4 km)]. At these levels and distances, variations in local atmospheric conditions may account for the 
louder noise at the more distant site, but measurements under a range of known atmospheric conditions 
have not been made. These measured levels can be used to estimate a sound level of 61 to 68 dBA in 
southern Los Alamos, the closest residential area to PHERMEX at a distance of 3 mi (5 km). 

B.2 SOILS 

In 1993, LANL collected and analyzed over 20 surface soil samples and 2 sediment samples at the 
PHERMEX firing site (Fresquez 1994). These soil sampling surveys indicated that no lead, beryllium, or 
mercury were observed beyond 200 ft (60 m) of the firing point. The samples were analyzed for RCRA
regulated metals (silver, arsenic, barium, cadmium, chromium, lead, mercury, beryllium, selenium) using 
the Toxicity Characteristics Leaching Procedure (TCLP); total beryllium, gallium, lead, thorium, and 
uranium; semivolatile organic compounds (SVOCs); and high explosive residues. The sampling plan and 
the results for uranium, beryllium, and lead are described in appendix D. Most TCLP metals in surface 
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soil samples were detected below proposed U.S. Environmental Protection Agency (EPA) action levels; 
however, two soil samples contained lead above the EPA action level of 5 ppm. Among the other metals 
analyzed, most beryllium values were above the EPA action level (see appendix D). No sediment samples 
from drainage channels leading away from the PHERMEX site contained TCLP metals above EPA action 
levels or other metals above their background level. The PHERMEX area soils contained traces of 
21 SVOCs, but no detectable high explosive residues. 

B.3 HUMAN HEALTH 

The average dose received for 92 workers who were assigned dosimetry badges in 1993 and who worked 
regularly or occasionally at PHERMEX was 0.003 rem/person. LANL has established an administrative 
dose limit of 2 rem/year, which is below the DOE limit of 5 rem/year. 

The PHERMEX facility operated an internal dosimetry program for three years beginning in 1992. No 
dose equivalent greater than 0.003 rem was detected, and over 50 percent of the participants registered 
doses at or below natural background levels. It was concluded that no radiological hazard exists for 
PHERMEX and the program was discontinued except for suspected exposures. Chemical toxicity has also 
been evaluated, and calculated fractions of nephrotoxic limits have not approached any levels of concern 
(Kottmann 1994 ). 

B.4 ACCIDENTS 

Operations at PHERMEX pose accident hazards expected at industrial sites. In addition, there are unique 
hazards associated with high explosives, high voltages, high densities for energy stored in capacitor banks, 
intense x-rays, and test materials. Hazards that have the potential to lead to accidents at a hydrodynamic 
test facility are summarized in table B-1. 

The accident hazards in table B-1 are addressed by physical barriers, interlock systems, and administrative 
controls. The accidents with the most serious potential consequences (i.e., radiation exposure, high 
explosive detonation, and electrical discharges) were analyzed for likelihood of occurrence. An annual 
probability of less than 1 0"4 was estimated for each of these accidents, with no likely common-mode 
accidents identified. Probabilities for the other hypothetical accidents are based on commercial industry 
experience. All these accident probabilities are shown in table B-2. 

During the most recent 10-year period (1985 to 1994), the accident statistics for PHERMEX indicate that 
there were a total of 19 lost-work days due to injury. None of these injuries were considered serious; they 
consisted of a contusion, a concussion, and numerous back strains. The most recent incident that resulted 
in lost time occurred in 1991 when an employee who suffered a strain injury as a result of a lifting 
activity lost three workdays. There have been no reported accidents that were initiated by the detonation 
of explosives. 
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TABLE B-1.-Hazards at Hydrodynamic Test Facilities 

Hazard Location Comments 

Ionizing Radiation Exposure 
Personnel inside exclusion areas Accelerator bay, optical room, and Beam pulse with up to 2,000 rad x-rays 

during beam pulsing firing pad at one meter on axis 

Nonionizing Radiation 
Operating personnel intersect laser Laser room 
beam 

Electrical 
Personnel in contact with the power Accelerator room and power supply Power supplies with voltages up to 

supplies or capacitor banks rooms 4MV, high energy-densities in 
capacitor banks 

Personnel in contact with laser power Accelerator bay and laser rooms Power supplies with voltages up to 
supplies 35 kV 

High Explosives Blast 
Personnel in the hazard radius Firing site exclusion area Area radius is 2,500 ft (750 m), 

exclusion area during testing personnel OK in R-184 and R-310 
Accidental detonation of explosive Firing pad 

Mechanical 
Crane maintenance and operation Accelerator bay, power supply rooms, Potential for misuse 

equipment and assembly rooms 

Occupational 
Slippery surfaces due to fluids Accelerator bay, power supply rooms, Leaks or spills from tanks, valves, or 

equipment room connections 

Gases 
Helium Firing pad, diagnostics area Used to drive high-speed cameras 
Sulfur hexafluoride Accelerator hall, power supply room Leaks from spark gaps 

Chemicals/Solvents 
Acetone, ethanol Accelerator bay and assembly room Inhalation hazards 

Fire 
Insulating oil Accelerator bay and power supply EXXON 1830 type insulating oil has a 

rooms flash point above 149°C (330°F) 
Wicking of insulating oil Power supply rooms Oil-soaked rags 
Acetone, ethanol Accelerator bay and assembly room Volatile cleaning solvents 

Electrical control cables, high-voltage Accelerator bay, power supply rooms, Faulty items may cause sparks to ignite 
cables, and components equipment room oil, etc. 

Fire from parked vehicles Parking and delivery area Gasoline in fuel tanks 
Natural gas Equipment room Hot water boiler 
Trash and rag accumulation Accelerator bay, power supply rooms, Ignition source for oil 

equipment room 
Forest or brush fire External to building May arise from explosives or natural 

causes 

Natural Phenomena 
High winds TA-15 Damage to utilities 
Lightning TA-15 Damage to utilities 
Earthquake TA-15 Damage to any of LANL infrastructure, 

design level is 0.22 G for DARHT, 
current expectation is 0.5 to 0.6 G for 
maximum earthquake. 
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TABLE B-2.-Hypothetical Accidents and Probabilities 

Accident Levels8 Probability 

Unplanned exposure to radiation III-IV < 10-4 
Laser hazards Ill < 10-4 
Electrical energy hazards III-IV < 10-4 
Blast hazards II < 10-4 

Accidental detonation II < 10-4 
Mechanical hazards IV < 10-2 

Occupational hazards IV < 10-2 

Confined space IV < 10-4 

Pressurized containers and distribution systems IV < 10-4 
Toxic gases and vapors IV < 10-4 
Chemicals/solvents IV < 10-2 

Fire hazards IV < 10-4 
Natural phenomena IV < 10-4 

a System failure level categories are as follows: 

II- Critical: May cause severe injury, severe occupational illness, major damage to a facility operation, 
or major environmental damage. 

Ill - Marginal: May cause minor injury, minor occupational illness, or minor environmental damages. 
IV - Negligible: Will not result in a significant injury or occupational illness, or have a significant 

environmental effect. 

B.4.1 Radiation Exposure 

The safety system associated with radiation protection provides controls and barriers to prevent radiation 
exposure. This system consists of positive interlocks, alarms, warning lights, television monitors, and 
personnel accountability sweeps of the area prior to testing. These functions can be monitored from the 
control room. Extensive operator training, personnel radiation dosimetry, and use of thermo luminescent 
dosimeter (TLD) surveys for facility radiation monitoring are integral parts of facility operations to 
monitor exposures and prevent accidental overexposure. The following two accident scenarios have been 
analyzed to provide the unplanned exposure to radiation probability in table B-2: 

• The walk-through clearance plan fails to detect personnel in the exclusion areas 

• The interlock safety system fails, and the accelerator is pulsed while personnel are in the 
accelerator hall 

B.4.2 Electrical Discharge 

Controls and barriers associated with electrical energy hazards are designed into the PHERMEX facility. 
Physical barriers, such as cabinets around power supplies and capacitor banks and the injector power 
supplies, along with an interlocked high-voltage safety system, prevent entry during pulsing or 
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hydrodynamic testing. Only experienced, trained personnel are allowed to perform the operations at the 
firing point. Potential accident scenarios include personnel contact with power supplies, charged capacitor 
banks, or laser power supplies. 

B.4.3 Explosives 

The most serious hazard to operation personnel is from firing high explosives during a hydrodynamic test. 
The buildings and structures at the firing site are designed to withstand repetitive explosions, but only 
R-184 and R-310 may be occupied during a test. Safety interlocks prevent firing the high explosives if 
personnel exit these buildings during the firing sequence. Hazards involved with handling explosives are 
well recognized and are based on long experience. The hazard radius around the firing site varies from 
test to test depending on the size of the shot. Two main accident scenarios have been analyzed to provide 
the blast hazards and accidental detonation probabilities in table B-2. 

• By error, some personnel are within the hazard radius during a test. 

• Predetonation of the explosives occurs during test setup. 

Occupational injuries at PHERMEX have primarily dealt with injuries such as strains, lacerations, and 
contusions that have resulted from the movement of equipment and materials associated with the 
experiments. 

B.S MITIGATION AND MONITORING 

B.S.l Mitigation 

The PHERMEX facility employs mitigation systems and administrative controls in a defense-in-depth 
approach to facility safety. Physical barriers consisting of passive shielding for radiation control and blast 
protection form the first level of barrier to prevent injury to personnel. Active barriers are in place, 
consisting of locked and interlocked gates and roadblocks or passageway closures to prevent entry to 
radiation areas or explosives areas. Audible and visual warning systems are in place which are activated 
whenever the imminent exposure to radiation or explosive blast is possible. Red stop or scram buttons are 
placed near visual alarms to allow any personnel inadvertently left in the area to abort the test or 
hazardous condition. In-place administrative procedures control the transportation and movement of 
explosives and hazardous materials and limit the number of personnel who might be exposed to a given 
hazard. Trucks and cranes may be operated only by personnel who are trained and experienced in the 
operation being conducted. 

Access is controlled to ensure that no personnel are within the hazard area for each shot. Clearance 
personnel maintain radio contact with each other, and the access control office visually checks the hazard 
area from the firing point to the clearance radius before each test and then establishes road blocks to 
prevent inadvertent entry to the area until the test has completed. Small fires after a test are not unusual, 
and the fire suppression personnel are available at the boundary to the hazard area for each explosive shot. 
Fire suppression personnel, trained for the hazards to be expected when fighting fires immediately 
following explosives tests, are allowed access to the firing point immediately after the all-clear is sounded 
to extinguish any resulting fires. 
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B.5.2 Monitoring 

Monitoring consists of radiological area monitors and visual television monitoring of critical areas. The 
accelerator hall and firing point are monitored annually for radioactivity. TLDs are placed at potential 
exposure areas in and around the facility and are read annually to monitor cumulative doses. Except for 
the expected high dose observed at the firing point and on the axis of the PHERMEX beam, all recorded 
doses are in the mrem/year range. 

Environmental Surveillance at Los Alamos during 1992 describes LANL's surveillance and monitoring 
program (LANL 1994). LANL routinely monitors radioactive and nonradioactive pollutants in 
environmental media (air, water, soil) on the LANL site and in the surrounding region. 

Three air-monitoring networks are operated or accessed by LANL. Nonradiological ambient air monitors 
are used to measure criteria pollutants, beryllium, acid precipitation, and visibility. A network of 
continuously operating sampling stations measures ambient airborne radioactivity. Thermoluminescent 
dosimeters are used to monitor doses of external penetrating radiation. LANL's air-monitoring program is 
discussed in detail in section 4.2.5. 

Surface waters and ground water are monitored to detect any contaminants from LANL operations. Water 
monitoring is discussed in detail in section 4.4.3. 

B.6 MATERIALS USED 

The materials used at the PHERMEX site include water, industrial chemicals, and materials comprising the 
test assemblies. Water at the PHERMEX site is not separately metered, but is supplied through an 8-in 
(20-cm) line from a 250,000-gal (946,000-L) tank located near TA-15. Water is used in a cooling tower, 
and deionized water is used in a closed cycle for magnet cooling. Sulfur hexafluoride is used as an 
insulating material. The major uses of industrial chemicals on an annual basis for the No Action 
Alternative are: 

• Helium- 6,000 ft3 (170 m3) 

• Sulfur hexafluoride - 3, 100 ft3 (90 m3) 

• Acetone- 3 gal (11 L) 

• Ethanol - 6 gal (23 L) 

The tests themselves contain materials that are released to the environment during uncontained tests. 
Table B-3 shows the number of separate tests conducted at both PHERMEX and FXR during CY 1990 to 
1994. The tables include all tests at the facility, not only those using the accelerator radiographic 
diagnostics. A large range of complexity exists among high-explosives tests, and simply counting the 
number of tests serves only as a broad summary of the testing efforts at each facility. Table B-4 shows 
the corresponding materials released as a result of these tests, prior to regular firing-point cleanups. 

For this EIS, DOE averaged the amount of material used at PHERMEX over the past five years to 
estimate the expected amounts of material that will be used in the future. However, operations at 
PHERMEX during the last five years underrepresent the facility's use of depleted uranium. For this 
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TABLE B-3.-Number and Type of Tests at PHERMEX (P) and FXR (F) for CY 1990 to CY 1994 

CY90 CY91 CY92 CY93 CY94 
Area of Research 

p F p F p F p F p F 

Weapon Development 2 3 2 13 6 5 0 0 0 0 
Stockpile Support 9 12 8 48 5 23 6 14 4 8 
Predictive Capability 10 _a 12 _a 8 _a 26 _a 11 _a 

Proliferation Assessment and 0 4 0 4 1 3 1 1 5 11 
Disablement 

Conventional Munitions 70 5 0 22 0 22 7 18 3 3 
Measurement Technique Development 0 0 0 0 10 0 5 0 15 0 
Other Applications 6 5 3 10 1 20 0 0 0 0 

TOTALS 97 30 25 97 31 73 45 33 38 22 

a Due to record-keeping differences, the FXR totals under Stockpile Support include both Stockpile Support and Predictive 
Capability. 

Definition of research areas: 
1. Weapon Development - This type of testing supported engineering development of new weapon systems. 
2. Stockpile Support - This type of testing was directed to stockpile surveillance, benchmarking against the underground 

nuclear test database, stockpile life extension, and nuclear safety. Experiments included large, full-scale mock-ups of 
weapons systems to observe integrated operation and smaller-scale mock-ups of weapons systems to observe integrated 
operation and smaller-scale experiments dedicated to observing selected phenomena isolated as much as possible from 
other effects. Each large-scale test was accompanied by a smaller test used to calibrate experimental timing and recording 
instruments and this smaller test is also counted in this category. 

3. Predictive Capability - This type of testing included smaller-scale experiments to validate or develop parts of computer 
simulations and to gather data for computer models of equations-of-state, turbulence, high-explosive detonation, etc. This 
type of testing was also meant to explore new or poorly understood phenomena. Large tests were done of weapons 
geometries to benchmark three-dimensional or other advanced computer simulation tools that integrated several complex 
models. 

4. Proliferation Assessment and Disablement - Tests done to evaluate actual or potential foreign, proliferant, or terrorist 
nuclear devices. This included tests to develop and evaluate disablement technologies. 

5. Conventional Munitions - Tests done to develop and evaluate non-nuclear, conventional munitions, usually for the 
Department of Defense. 

6. Measurement Technique Development - Tests done to develop and evaluate new diagnostics and techniques for 
radiographic hydrodynamics and other high-explosives experiments. 

7. Other Applications - Experiments not covered by the other categories. 

estimate, DOE looked at use over the past 30 years. For example, the average annual release of depleted 
uranium during the mid-1980s was approximately 450 lb (200 kg) per year. Earlier use expended even 
greater amounts of material. Based on the known use of depleted uranium during the period from 1963 
until 1994, DOE estimates that the expected use of depleted uranium would be higher than the average of 
the past five years, as shown in table B-4. 

For this EIS, DOE estimates that the average annual releases over the past 32 years to the environment as 
a result of high-explosives testing, prior to regular firing-point cleanups, were: 

• Depleted uranium- 1,100 lb (500 kg) 

• Beryllium - 15 lb (7 kg) 

• Lead- 22 lb (10 kg) 
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TABLE B-4.-Materials Released to the Environment Before Regular Firing-site Cleanup 
at PHERMEXand FXRfor CY 1990 to CY 1994 

Year 
DU Be Pb Cu Other HE Tritium LiH Fluoride 
(kg) (kg) (kg) (kg) Metals (kg) (Ci) (kg) Salts (kg) 

PHERMEX 
CY94 66 4 12 7 77 148 ob 9 _a 

CY93 251 4 20 75 91 269 ob 12 - a 

CY92 244 2 48 ob 29 146 0.8 17 _a 

CY91 245 2 ob ob 156 340 ob 21 - a 

CY90 71 _a ob 11 75 301 ob _a - a 

FXR 
CY94 204 4 0 14 4 371 0 5 0 
CY93 186 2 0 20 3 413 0 9 0 
CY92 154 10 10 22 19 1,744 0 13 0 
CY91 214 6 0 41 14 1,466 0 14 0 
CY90 315 16 0 19 15 411 0 15 9 

a None reported. 
b The material was reported as 0. 

Notes: "DU," short for depleted uranium, refers to uranium in which the isotope uranium-235 has been depleted below the 
content of 0.7 percent found in naturally occurring uranium. The majority isotope in the material is uranium-238. 

When referring to PHERMEX, "other metals" means the sum of all aluminum, boron, brass, iron, inconel, niobium, nickel, 
silver, tin, tantalum, titanium, tungsten, and vanadium used during each year. For FXR, "other metals" includes those metals 
listed above, plus barium, chromium, cobalt, and molybdenum. 

Standardized symbols are used for the following materials: beryllium (Be), lead (Pb), copper (Cu), high explosives (HE), and 
lithium hydride (LiH). 

• Copper- 155 lb (70 kg) 

• Other metals- 310 lb (140 kg): consists of 50 percent aluminum, 35 percent stainless steel, and 
15 percent other metals and alloys, including tantalum, brass, nickel, silver, tin, and very small 
quantities of others. 

• Tritium - 2 Ci 

• Lithium hydride- 155 lb (70 kg) 

• High explosives - 2,400 lb (1, 100 kg) 

The alternatives analyzed in this EIS predict an increase in hydrodynamic testing and dynamic 
experiments. This predicted increase incorporates conservative estimates for the purpose of analyzing 
impacts in this EIS. It reflects the increased use of radiographic hydrodynamic testing and dynamic 
experiments over the next few years for reasons such as: the cessation of underground nuclear testing and 
the pursuit of a Comprehensive Test Ban treaty, the need for stewardship of the nuclear weapons stockpile, 
benchmarking computer simulations of the stockpile that will be compared to the past data obtained from 
underground nuclear tests, increases in proliferation assessment and disablement, and the need for tests to 
improve nuclear weapons safety, security, and reliability. 
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B.7 WASTE MANAGEMENT 

During more than 30 years of PHERMEX operations, a total of about 35,000 lb (16,000 kg) of de~leted 
uranium has been used. This amount of depleted uranium represents a total volume of about 35 ft 
(l m\ LANL has estimated that at least 70 percent of the depleted uranium remained on or near the 
firing point after test assembly detonations and has been removed during routine operational cleanup of the 
firing site. The depleted uranium and other firing-site debris are handled as low-level radioactive waste. 
Approximately 10 to 12 truck loads, each having an average weight of 7 tons (6,400 kg) are sent to TA-54 
Area G for disposal each year, totaling about 160,000 lb (70,000 kg). This material consists mainly of 
firing-site soil, wood, metal, glass, plastic, rubber, and cabling used to set up a test assembly detonation. 
The average quantity of depleted uranium in this waste would be about 770 lb (350 kg), less than 1 
percent of the total waste mass. 

Lead has been a constituent of a small number of test assemblies fired at the site; however, when lead is 
present in a test assembly, the site is cleaned both before and after the test so that the site is cleared of 
lead before the next test. The firing-site debris (including soil on and around the firing site) is 
characterized periodically for the presence of RCRA-controlled metals. The negative findings of these 
characterizations have always resulted in the firing-site debris being classified as low-level radioactive 
waste (not mixed waste). Other lead is used for shielding (rather than as part of a test assembly) which 
may become contaminated with radioactive material and is kept onsite for reuse. Approximately 
10 percent, less than one 55-gal drum or 220 lb (100 kg) per year, of the lead shielding that is potentially 
radioactively contaminated is considered unusable, becomes waste, and is transferred to the established 
LANL mixed-waste program. 

As shown in table 3-1, plastics, glues, foams, binders, and other organic materials are used in constructing 
test assemblies. However, only small quantities, less than a few pounds total for each assembly, are used, 
and these are mostly destroyed when the assembly is detonated. What little remains would be part of the 
shot-point debris described above. 

A small amount of industrial chemicals and solvents are routinely used to support normal operations at 
PHERMEX. The major industrial chemicals used on an annual basis are solvents: 3 gal (11 L) of acetone 
and 6 gal (23 L) of ethanol. Other solvents, which are used on rags for cleaning and are used in very 
small quantities, are chlorinated fluorocarbons, toluene, 1,1, 1-trichloroethane, and xylene. The cleaning 
rags are collected and disposed as solid potentially hazardous waste following laboratory guidelines. 
Historically, no more than 220 lb (100 kg) of solid hazardous waste and 1,800 lb (800 kg) of liquid 
hazardous waste have been disposed for every 1,000 lb (450 kg) of depleted uranium used at PHERMEX 
firing site. 

Nonhazardous solid waste from the building is sent to the county landfill. Approximately one dumpster of 
nonhazardous solid waste is generated per week. 

Wastes generated under current operations and under the proposed alternatives would be subject to 
treatment, storage, and disposal in other LANL Technical Areas. Transportation of these wastes is 
conducted using DOE- or DOT-approved containers carried on government vehicles using public roads 
between LANL facilities, as needed. 
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The PHERMEX facility has sanitary and storm water management systems. The sanitary system employs 
a septic tank and leach field. The storm system directs rainwater away from buildings. The sanitary 
system is registered with Los Alamos County and the storm system has an EPA authorization to discharge. 
Cooling tower blowdown consisting of a few gallons per year is discharged into the sanitary system. 

When containment was used for a test shot, the containment vessel was taken to another LANL facility for 
cleaning and refurbishing. The blast debris removed was taken to appropriate LANL facilities for 
processing and disposition. 

B.S DISTRIBUTION OF MATERIAL RELEASED TO THE ENVIRONMENT 

For the purposes of this EIS, DOE has estimated the distribution of test assembly material released to the 
environment to support evaluation of potential impacts for the proposed alternatives. Approximately 
50 percent of the depleted uranium in test assemblies at the PHERMEX site is contained in simulated 
secondaries and blast pipes of pin experiments. During detonation this fraction of the depleted uranium is 
ejected as relatively large fragments (see figure B-1) that remain in the immediate vicinity of the firing 
point and are collected during routine cleanup operations. Another approximately 40 percent of the total 
depleted uranium may be dispersed as relatively small, platelet-shaped fragments having surface areas 
ranging from 0.08 to 1.1 in2 (0.5 to 7 cm2). About half of this material remains in the immediate vicinity 
of the firing point and is also collected during routine cleanup. Therefore, about 70 percent of the total 
depleted uranium used on the firing site is collected during cleanup operations. The remaining depleted 
uranium (about 10 percent of the total) may be released as an aerosol, all of which was considered 
respirable for the EIS analyses. Respirable 
particles are those with an activity median 
aerodynamic diameter (AMAD) of 3.94 x 10"4 

inches (10 Jl) or less. 
The other half of the small depleted uranium 
fragments (20 percent of the total depleted 
uranium) dispersed as a result of detonation 
typically falls within a 4,100-ft (1,250-m) 
circle. Larger particles of the aerosolized 
fraction may also fall out from the plume of 
released material and be deposited near the 
firing point. These two fractions constitute the 
majority of depleted uranium contamination 
that has been detected in the soil (McClure 
1995). 

Aerosolized (10%) 
All Assumed Respirable 

FIGURE B-1.-Depleted Uranium Debris 
from a Typical Test. 

The release and aerosolization fractions described above are also used to estimate the dispersion of other 
constituents in test assemblies detonated on the PHERMEX firing site. Thus, the other metals (beryllium, 
lead, copper, and "other metals" in table B-4) are presumed to distribute in ways similar to depleted 
uranium. Lithium hydride converts to the hydroxide and is not an environmental problem. The high 
explosives convert to water, N02, and C02; any residues are extremely minor. 
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B.9 TRANSPORTATION 

Test assemblies that include high explosives are shipped using DOE and LANL trucks, containers, and tie
down techniques from the assembly area at TA-16 to the PHERMEX site. This is a total distance of 
about 3.5 miles under a speed limit of 35 miles per hour. This shipment is conducted on LANL secure 
roads and is not conducted on public roads. Transportation requirements consist of one trip for each 
assembly and up to three trips for shipment of support materials. Support shipments might include high 
explosives or surrogate materials, but not both simultaneously. Shipments of radioactive surrogate 
materials exhibit no external radiation exposure characteristics either because of the nature or the 
characterization of the shipping container. 
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APPENDIX C 
AIR QUALITY AND NOISE 

This appendix presents the methods used for analyzing potential impacts to air quality and potential noise 
impacts. Appendix C1, Air Quality, addresses routine emission of nonradiological air pollutants from the 
DARHT and PHERMEX sites from construction activities and normal operations. Pollutants addressed in 
this appendix include nitrogen dioxide (N02), sulfur dioxide (S02), respirable particulate matter (PM10), 

heavy metals, beryllium, and lead. Appendix C2, Noise, provides methods and information on potential 
noise impacts from explosive detonation activities, construction, and traffic that would be associated with 
the DARHT or PHERMEX facilities. 

APPENDIX Cl: AIR QUALITY 

Emission of nonradiological air pollutants into the atmosphere is regulated by Federal and State ambient 
air quality standards. Nonradioactive air pollutants at LANL are summarized in chapter 4. Estimates of 
the air quality impacts that would result from the emission of nitrogen dioxide (N02), sulfur dioxide (S02), 

and particulate matter with a 10-J..L or less aerodynamic diameter (PM10) were presented in chapter 5. 
Other criteria pollutants are carbon monoxide (CO) and ozone (03), but these pollutants are not emitted in 
any significant quantities by the operation of the facilities. Modeling tools and assumptions used to 
estimate impacts on air quality are presented in this appendix. In formulating inputs for air quality 
modeling, a series of conservative assumptions was made (i.e., assumptions which tended to maximize air 
quality impacts). 

Cl.l MODELS 

The Industrial Source Complex (ISC2) computer code was used to estimate the annual air quality impacts, 
as well as some of the short-term air quality impacts of criteria pollutants. The ISC2 model consists of 
the ISC2 short-term model (ISCST2) and the ISC2 long-term model (ISCL T2). The two models use 
steady-state Gaussian plume algorithms to estimate pollutant concentrations from a wide variety of sources 
associated with industrial complexes (EPA 1992a). The models are appropriate for flat or rolling terrain, 
modeling domains with a radius of less than 31 mi (50 km), and urban or rural environments. The ISC2 
models are approved by the EPA for specific regulatory applications and designed for use on personal 
computers. Input requirements for the ISC2 model include a variety of information that defines the source 
configuration and pollutant emission parameters. The user may define point, line, area, or volume sources. 
The ISCST2 model uses hourly meteorological data to compute straight-line plume transport and diffusion, 
while the ISCLT2 model uses a joint frequency distribution of wind direction, wind speed, and 
atmospheric stability data to compute the transport and diffusion. Plume rise, stack tip downwash, and 
building wake can be computed and deposition taken into account. The ISC2 models compute a variety of 
short- and long-term averaged products (concentrations and depositions) at user-specified receptor 
locations. Tables C 1-1 and C 1-2 present input parameters for the short-term and long-term models, 
respectively. 
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TABLE Cl-1.-Input Parameters for Modeling Short-term Releases 
of N02 Emissions from Natural Gas Boiler, ISCST2 Model 

Parameter Value 

Pollutant Type N02 

Averaging Time 24 h 

X-coordinate of Source on Grid 0.0 

Y-coordinate of Source on Grid 0.0 

Release Height of Source 0.0 m 

Emission Rate of Source 4.53 x 1 o·3 g/s 

Exit Temperature of Source 373 K 

Exit Velocity of Source 0.0 mls 

Exit Diameter of Source 0.0 m 

Origin of Receptor Rings: 
x-coordinate 0.0 
y-coordinate 0.0 

Radii of Polar Rings (m) 100. 200. 400. 800. 1000. 1200. 
1500. 1800. 2000. 2500. 2700. 3000. 
4000. 4400. 5000. 5500. 6000. 7000. 

Number of Receptors per Ring 16 

Height of Receptors 0.0 m 

Starting Angle at each Ring 0.0 deg 

Angle between Receptors on Ring 22.5 deg 

Meteorological Input File TA61994.MET 

Anemometer Height 10m 

DARHT EIS 

To calculate some of the short-term (24-h or less) criteria pollutant impacts, the SCREEN2 model was 
used. SCREEN2 is a screening model used to estimate short-term air pollutant concentrations, including 
estimates of maximum ground-level concentrations from a single source (EPA 1992b). The model uses a 
steady-state Gaussian plume algorithm to calculate the concentration from a single point, area, or simple 
volume source. The model can be applied to both simple and complex terrain for modeling domains out 
to 62 mi (100 km). Input requirements for SCREEN2 include information about the source configuration 
and pollutant emission parameters. Plume rise, building wake downwash, fumigation, and plume 
impaction on complex terrain can be computed. While specific meteorological values of wind speed and 
stability can be input to calculate pollutant transport and diffusion, the model can also calculate a worst
case maximum concentration, in which the model examines a range of stability classes and wind speeds to 
identify the "worst-case" meteorological conditions. Output of the SCREEN2 model is 1-h maximum 
concentration at specified distances. Adjustment factors can be applied to estimate concentrations for 
longer averaging periods (i.e., up to 24 h). The SCREEN2 model is approved by the EPA for specific 
screening procedures and is designed to run on personal computers. 
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TABLE Cl-2.-lnput Parameters for Modeling Long-term N02 Emissions 
from Natural Gas Boiler, ISCLT2 Model 

Parameter Value 

Pollutant Type N02 

Averaging Time 24 h 

X-coordinate of Source on Grid 0.0 

Y -coordinate of Source on Grid 0.0 

Release Height of Source 0.0 m 

Emission Rate of Source 4.53 x 10"3 g/s 

Exit Temperature of Source 373 K 

Exit Velocity of Source 0.0 m/s 

Exit Diameter of Source 0.0 m 

Origin of Receptor Rings: 
x-coordinate 0.0 
y-coordinate 0.0 

Radii of Polar Rings (m) 100. 200. 400. 800. 1000. 1200. 1500. 
1800. 2000. 2500. 2700. 3000. 4000. 

4400. 5000. 5500. 6000. 7000. 

Number of Receptors per Ring 16 

Height of Receptors 0.0 m 

Starting Angle at each Ring 0.0 deg 

Angle between Receptors on Ring 22.5 deg 

Meteorological Input File LANLTA6.JFD 

Anemometer Height 10m 

Average Wind Speed for Six Wind Speed Categories (m/s) 1.23 2.40 4.08 6.46 9.30 13.28 

Average Temperature for Six Stability Classes 282 K 

Averaging Mixing Height for: 
Stability A 2600.0 m 
Stability B 2170.0 m 
Stability C 1740.0 m 
Stability D 1310.0 m 
Stability E 880.0 m 
Stability F 450.0 m 

C1.2 RECEPTORS 

Maximum ground-level pollutant concentrations for regulatory-significant time periods are reported at the 
maximally impacted receptor location. To capture this impact, ISC2 model runs have at least one receptor 
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location in each of the 16 transport directions (north, north-northeast, etc.) used by the model. Receptors 
are positioned at points of public access along publicly accessible roads within the boundaries of LANL, 
along the LANL fenceline, and in existing residential areas (figure C1-1). 

N 

! 

-- LANL Boundary 

i C:=J Technical Area 15 (TA-15) 

- Arealll 

e Air Quality Receptors 

WHITE /. 
ROCK) ........... 
( 
: 

\ .... ·· 

To Espanola 

To Santa Fe 

0 2 miles --=-
0 1 2 kilometers 

FIGURE Cl-1.-Location of Receptors used in Air Quality Modeling. 

To determine maximum short-term (i.e., exposure periods from 1 to 24 h) impacts, pollutant 
concentrations are reported for the maximally impacted point of public access. This involves assessing 
impacts at receptors located within, along, and outside of the LANL fenceline. For long-term impacts 
(i.e., annual exposures), pollutant concentrations are reported for the maximally impacted point of 
unrestricted public access. This involves the assessment of impacts at receptor locations along and outside 
of the LANL fenceline. Onsite points of public access are not considered because of the limited time any 
member of the public would spend at an onsite location over the course of an entire year; however, 
receptor locations along large segments of the LANL fence line are considered even though current land
use restrictions do not allow permanent residents in these areas. 

ISC2 model runs indicate that the maximum short-term (i.e., 1, 3, 8, and 24 h) pollutant concentrations 
would occur along the LANL fenceline at a point 1.0 mi (1.5 krn) southwest of the proposed DARHT 
Facility (receptor 18 on figure C1-1). Maximum long-term (annual) pollutant concentrations would occur 
along the LANL fenceline at a point 1.1 mi (1.8 krn) south of the DARHT Facility (receptor 16 on 
figure C 1-1 ). Because of the close proximity of the DARHT and PHERMEX sites, emissions from both 
facilities are conservatively assumed to occur at the DARHT Facility. 
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C1.3 SOURCE TERM AND IMPACTS 

The increases in the airborne concentration of criteria pollutants, as described for each alternative in 
chapter 5, is assumed to result from construction activities and routine operation of the DARHT or 
PHERMEX facilities. Construction activities release N02, S02, and PM10 as a result of the operation of 
diesel- and gasoline-powered construction equipment. PM10 emissions also occur, in the form of fugitive 
dusts, as a result of the movement of construction equipment over the disturbed ground. Operations 
activities release N02 and PM10 as a result of emissions during hydrodynamic testing and N02, S02, and 
PM10 as a result of the operation of the natural gas boiler used in heating the DARHT Facility. 

In all but one case, pollutants were assumed to be released from a ground-level point source located on 
flat terrain; the only exception to this is that fugitive dust emissions during construction are assumed to 
come from an area source. The use of more realistic pollutant release heights, accounting for buoyant and 
mechanical plume rise, and the consideration of initial plume spreading (e.g., as would result from 
hydrodynamic testing) are factors that would tend to reduce maximized ground-level impacts, but were not 
included in this analysis. 

To calculate annual pollutant concentrations using the ISCLT2 model, a joint frequency distribution of 
wind speed, wind direction, and atmospheric stability data from tower TA-6 was used (exhibit Cl-1). The 
TA-15 area, where the proposed DARHT and PHERMEX facilities are located, does not have routine 
meteorological monitoring. As described in appendix H, meteorological data from TA-6 were also used to 
compute human health impacts from the airborne transport of pollutants. 

The ISCL T2 model also required estimations of average mixing layer depth for the six stability classes 
(A-F). Because no mixing height data is available from Los Alamos, the annual morning mixing height of 
Albuquerque, 1,500 ft (450 m), is assumed to be the average mixing layer depth for stability class F (very 
stable), and the annual afternoon mixing height of Albuquerque, 8,500 ft (2,600 m), is assumed to be the 
average mixing layer depth for stability class A (very unstable) (Holzworth 1972). The mixing layer 
depths at stability classes between A and F are estimated by linear interpolating between the mixing 
heights at stability class A and F. 

To calculate the short-term averaged concentration using the ISCST2 model requires hourly meteorological 
data of wind speed, wind direction, atmospheric stability, air temperature, and mixing heights. The hourly 
meteorological data for 1994 at tower TA-6 were used as meteorological input in the ISCST2 model. 
Because mixing layer depth is not measured at Los Alamos, a conservative estimate of the morning 
mixing height for Albuquerque for all stability classes was used (Holzworth 1972). The morning mixing 
height varied by season. 

For estimating the short-term averaged concentration using the SCREEN2 model, no meteorological input 
is required. The worst-case maximum concentration option is used in which the SCREEN2 model 
estimates the maximum concentration by examining a range of wind speed and stability classes to find the 
worst-case meteorological conditions. For a ground-level release, the worst-case meteorological variables 
are a 2 milh (3.6 km/h or 1 m/s) wind speed and a stability class ofF (very stable). 
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C1.3.1 Fugitive Dust 

Because it is nearly impossible to accurately predict the amount of dust emitted during construction, a 
default value of 1.2 ton/ac/mo of total suspended particulates is assumed (EPA 1993). This value was 
based on EPA measurements of suspended particulates (with aerodynamic diameters~ 30 J.L) made during 
the construction of apartments and shopping centers. It takes into account emissions during land clearing, 
blasting, ground excavation, cut and fill operations, and facility construction (EPA 1993 ). 

The amount of PM10 emitted from the construction at the DARHT site should be less than 
1.2 ton/ac/mo because many of the particulates suspended during construction are at the larger end of the 
30-J..L size range and will tend to rapidly settle out of the atmosphere at locations very close to the source 
(Seinfeld 1986). Experiments on dust suspension due to construction found that at 160ft (50 m), a 
maximum of 30 percent of the remaining suspended particulates in the atmosphere were in the PM10 size 
range (EPA 1988). Thus, only 30 percent of 1.2 ton/ac/mo of total suspendable particulates or 
0.4 ton/ac/mo are assumed to be emitted as PM10 from the construction site. Any active dust suppression 
activities at the DARHT construction site would further reduce PM10 emissions; however, no dust 
suppression activities are assumed in our analysis. 

To estimate the annual and 24-h average PM10 concentration requires both the size of the area disturbed 
and the unit-area emission rate (0.4 ton/ac/mo). For all alternatives except the No Action, a square-shaped 
area of 8 ac (3 ha) is assumed to be disturbed. For the No Action Alternative, the construction impacts 
are assumed to be no more than one-half of those from the other alternatives, as some construction occurs 
on the existing DARHT structure to ready it for other uses. Table C1-3 presents the source term used to 
calculate the air quality impacts from fugitive dust emissions. Both the annual and 24-h maximum 
average concentrations are calculated using the ISC2 models. Estimated impacts on air quality from 
fugitive dust emissions are shown in table C1-4. These impacts apply to all alternatives except the No 
Action Alternative. 

C1.3.2 Construction Equipment 

The other major source of criteria pollutant emissions from construction is the operation of diesel- and 
gasoline-powered construction equipment. To obtain the emission rate for each pollutant from the 
construction equipment, it is assumed that all the diesel and gasoline are consumed by the heavy-duty 
construction equipment that emits the maximum amount of each pollutant for the given equipment type. 
The pollutant emission rate for heavy-duty construction equipment is found in EPA's AP-42 tables 2-7.1 
and 2-7.2 (EPA 1991). Table C1-5 presents the estimated average monthly and the peak daily 
consumption of diesel and gasoline for construction of DARHT. Table Cl-6 presents the kilograms of 
pollutant emitted per cubic meter (m3

) of fuel consumed by the construction equipment. For all pollutants 
but 802, the largest emitter is a wheeled tractor; the motor grader and the wheeled dozer are the largest 
emitters of so2 for diesel- and gasoline-powered equipment, respectively. 

The emission rate for the annual concentration is calculated from the average monthly emissions, assuming 
that the construction is year round. Annual concentrations are calculated using the ISCL T2 model. 
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I 

TABLE Cl-3.-source Term for Calculating Fugitive Dust Impacts 
for All Alternatives Except the No Action Alternative 

Area of Maximum Averaging Mass of Pollutant per 
Pollutant Source Emission Rate 

Time Time Period per Area 
(ac) (g/(m2-s)) 

PM1o Annual 4.4 x 103 kg/(yr-ac) 8 3.4 X 10'5 

24-h 12 kg/(24-h-ac) 8 3.4 X 10'5 

TABLE Cl-4.-lmpacts on Air Quality from Fugitive Dust 
from Completing Construction for the DARHT Facility 

Averaging 
Maximally Impacted Percent of 

Pollutant Point of Unrestricted Regulatory 
Time 

Public Access (l'g/m3
) Limit" 

PM1o Annual 0.8 1.6% 
24-h 17 11% 

• Uses the applicable regulatory limit from table 4-3. 

Note: No Action Alternative construction impacts were estimated to be no more than one-half those 
of other alternatives. 

TABLE Cl-5.-Estimated Average Monthly and Peak Daily Consumption 
of Diesel and Gasolinefor Construction of the DARHT Facility 

APPENDIX C 

Fuel 
Average Monthly Daily Peak Consumption 

Consumption (gal/mo) (gal/day) 

Diesel 

I 
500 

I 
135 

Gasoline 500 17 

TABLE Cl-6.-A.mount of Pollutant Released per nr of Fuel Consumed 
by Construction Equipment with Highest Emissions 

Pollutant 
Diesel Gasoline 

(kg of pollutant/m3
) (kg of pollutant/m3

) 

N02 52.4 17.5 

so2 3.7 0.6 

PM1o 5.6 1.0 

I 
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The 3-h average emission rate assumes that all of the full workday ration of fuel is consumed in a 3-h 
period [i.e., 135 gal (0.5 m3

) of diesel fuel per 3 h]. The 24-h average emission rate assumes that the 
same workday ration of fuel is consumed over a 24-h period. The short-term average concentrations are 
calculated using the SCREEN2 model. Because there is no specific information on different fuel 
consumption rates for the various alternatives, the same annual, 24-h, and 3-h consumption rates are used 
for all the alternatives except the No Action Alternative. 

Table C 1-7 presents the source term for the construction equipment emissions used for all alternatives 
except the No Action Alternative. 

Estimated impacts on air quality from construction equipment emissions are shown in table C 1-8. These 
impacts apply to all alternatives except the No Action Alternative, which is estimated to have air quality 
impacts no more than one-half of the other alternatives for construction-related activities. 

C-8 

TABLE Cl-7.--Source Term for Construction Equipment Emissions 
for All Alternatives Except the No Action Alternative 

Pollutant and Averaging Time Mass of Pollutant per Maximum Emission 
Averaging Time Time Period Rate (g/s) 

PM1o Annual 150 kg/yr 4.7 X 10"3 

24-h 2.9 kg/24 h 3.4 X 10"2 

N02 Annual 1,600 kg/yr 5.0 X 10"2 

24-h 28 kg/24 h 3.2 X 10"1 

502 Annual 99 kg/yr 3.2 X 10"3 

24-h 1.9 kg/24 h 2.3 X 10"2 

3-h 1.9 kg/3 h 1.8 X 10"1 

TABLE Cl-8.-Impacts on Air Quality from Construction Equipment Emission 
for All Alternatives Except the No Action Alternative 

Averaging 
Maximally Impacted Percent of 

Pollutant Point of Unrestricted Regulatory 
Time Public Access (p.g/m3

) Limit" 

N02 Annual 0.04 0.06% 
24-h 4.8 3.3% 

PM1o Annual 0.004 0.008% 
24-h 0.06 0.04% 

502 Annual 0.003 0.007% 
24-h 0.3 0.2% 
3-h 22 2.2% 

• Uses the applicable regulatory limit from table 4-3. 

Note: No Action Alternative construction-related impacts assumed to be no more than one-half 
those of other alternatives. 
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C1.3.3. Hydrodynamic Testing 

Five ambient air pollutants- N02, PM10, beryllium, heavy metals (uranium and lead), and lead- are 
assumed to be emitted during hydrodynamic testing. These are products of detonation of high explosives 
and the resultant aerosolization of metals. It is assumed that the high explosives do not contain any 
significant amounts of sulfur; thus, they are not a source of sulfur dioxide. 

For purposes of this analysis, it was assumed that 10 percent of the metals in a device become respirable 
(PM10) following a test. The remaining materials, detectable above background levels, stay within 460 ft 
(140 m) of the firing point (see appendix B). Table C1-9 gives the estimated maximum amount of 
material used each year in the No Action and the Enhanced Containment alternatives. With the exception 
of the Enhanced Containment Alternative, all the alternatives involve the same amount of material. Under 
the Enhanced Containment Alternative, the containment building or vessel limits the release of gases, fine 
particles, and fragments to 6 percent of the values estimated for the other alternatives. The 6 percent 
release factor is a highly conservative assumption that accounts for potential leakage of the containment 
structure and vessel/building failure. Annual concentrations are calculated using the ISCL T2 model. 

TABLE Cl-9.-Estimated Material Released to the Environment During a Year 
of Testing for the No Action and Enhanced Containment Alternatives 

Alternative DU Be Pb Cu Other Metal HE LiH 
(kg) (kg) (kg) (kg) (kg) (kg) (kg) 

No Action8 700 10 15 100 200 1,500 100 

Enhanced Containment 

Vessel 210 3 4 30 60 1,500 30 
Building 42 1 1 6 12 1,400 6 
Phased 330b 5b 7b 50b gob 1,500b 50b 

DU = Depleted uranium Be = Beryllium 
Pb = Lead Cu = Copper 
HE = High explosives LiH = Lithium hydride 

• Other alternatives are the same as the No Action Alternative. 
b Annual average over 30-year operating life. 

Total 
(kg) 

-2,600 

-1,800 
-1,500 
-2,000b 

For the 24-h concentration of PM10, an estimate of the largest amount of material to be expended in a 24-h 
period is needed. To provide a rough estimate of the maximum amount of material that could be 
detonated in a 24-h period, the largest test device detonation was used for all alternatives, assuming 
detonation of 500 lb (230 kg) of material in a 24-h period. The same emission rate was used for all 
alternatives except the Enhanced Containment Alternative, for which the emission rate is assumed to be 
6 percent of the No Action Alternative. The 24-h PM10 concentrations are calculated using the SCREEN2 
model. 

Nitrogen dioxide can be produced from the detonation of high explosives. Because the type of high 
explosives to be used during testing is variable, a bounding case is used. The high explosive used in this 
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assessment was nitroglycerine (even though this specific explosive would not be used in hydrodynamic 
testing) because it has the highest emission rate of nitrogen dioxide, 53 lb/ton (26 kg!MT), of any of the 
explosives listed by the U.S. Environmental Protection Agency for stationary point and area sources (EPA 
1993). Table Cl-9 shows the yearly amount of high explosives to be used for the No Action and 
Enhanced Containment alternatives. All alternatives except the Enhancement Containment Alternative use 
the same amount of explosives as the No Action Alternative. 

The annual emission rate for nitrogen dioxide from hydrodynamic testing is the product of the number of 
tons of high explosive used per year and the amount of nitrogen dioxide released per ton of explosive. 
The emission rate for nitrogen dioxide is the same for all alternatives except the Enhanced Containment 
Alternative, which uses a smaller quantity of high explosives. The annual concentrations are calculated 
using the ISCL T2 model. 

For the 24-h emission rate of nitrogen dioxide from hydrodynamic testing, the largest amount of high 
explosive expended in a 24-h period is needed. This quantity is not known. It is assumed that 500 lb 
(230 kg) of high explosive (nitroglycerine for purposes of nitrogen dioxide emission) will be the maximum 
amount detonated in a 24-h period. The same emission rate is used for all alternatives. (In the Enhanced 
Containment Alternative, nitrogen dioxide emissions might initially be contained, but they are soon vented 
from the building or vessel.) The 24-h concentrations are calculated using the SCREEN2 model. 

Table Cl-10 gives the source teqn used to estimate the air quality impacts from PM10 and N02 due to 
hydrodynamic testing for the No Action and Enhanced Containment alternatives. As stated before, all 
alternatives except the Enhanced Containment Alternative are assumed to be the same as the No Action 
Alternative. 

Ambient air concentrations for beryllium, heavy metals (uranium and lead), and lead were estimated using 
information presented in table Cl-11. Twenty-five percent of the annual usage of metals was assumed to 
be released during the 30-day averaging time for beryllium and heavy metals, and 50 percent was assumed 
released during the calendar quarter averaging time for lead. Estimated impacts on air quality from 
releases of metals during hydrodynamic testing are shown in table C 1-12. Air quality impacts from 
uncontained detonations are lower than those from containment releases. There are three major reasons 
for this. 

• Atmospheric Dispersion: There is more atmospheric dispersion from uncontained detonations than 
from containment releases. Greater dispersion results in lower contaminant concentrations in air. 
Dispersion of ground-level releases is considerably less than for elevated releases, particularly for 
nearby locations. In general, ground-level releases impact closer individuals much more than 
elevated releases, which have greater impact on distant individuals and populations because of the 
greater dispersion. Thus, even though less material is released via the enhanced containment 
alternative, the potential for exposure is greater because of the decreased dispersion of ground-level 
releases. 

• Source Term: It is conservatively assumed that 6 percent of the material used inside containment 
would be released. These releases from containment would be ground-level [<30ft(< 10-m 
high)] releases occurring as part of normal operations (1 percent) or small failures (5 percent) of 
the containment structure (building or vessel), rather than elevated releases as for uncontained 
detonations. 
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TABLE Cl-10.--Source Termfor Hydrodynamic Testing for the No Action 
and Enhanced Containment Alternatives 

Alternative Pollutant Averaging Time 
Mass of Pollutant Maximum Emission 
per Time Period Rate (g/s) 

No Action" PM1o Annual 260 kg/yr 8.3 X 10'3 

24-h 23 kg/24-h 2.6 X 10'1 

N02 Annual 39 kg/yr 1.2 X 10'3 

24-h 5.9 kg/24-h 6.8 X 10'2 

Enhanced PM1ob Annual 8.8 kg/yr 2.8 X 10-4 

Containment 24-h 1.4 kg/24-h 1.6 X 10'2 

N02 Annual 36 kg/yr 1.1 X 10'1 

24-h 5.9 kg/24-h 6.8 X 10'2 

• Other alternatives are the same as the No Action Alternative. 
b Values shown are for the Building Containment Option. Values for the Vessel Containment Option and Phased 

Containment Option would be between the No Action Alternative and Building Containment Option values. 

TABLE Cl-11.-Data Used to Estimate Ambient Air Concentrations 
of Metals from Hydrodynamic Testing 

Parameter Uncontained Detonation Containment Release 

Release height elevated (99 m) ground level (<10 m) 

'1./Q' 6.8 X 1 0'8 s/m3 5.3 X 1 0"7 s/m3 

Release fraction 1.0 0.06 

Respirable fraction 0.1 1.0 

• Comparison point was at State Road 4, approximately 0.9 mi (1.5 km) southwest of the DARHT site. 
• Comparisons to 30-day air quality standards for heavy metals and beryllium assumed 25 percent of the annual 

usage of materials; assumed quantities used were 175 kg uranium, 2.5 kg beryllium, and 3.75 kg lead. 
• Comparison to the calendar quarter air quality standard for lead assumed 50 percent of the annual usage of 

material; assumed quantity used was 7.5 kg lead. 
• Uncontained detonation characterized the No Action, DARHT Baseline, Upgrade PHERMEX, Plutonium Exclusion, 

and Single Axis alternatives. 
• The Building Containment Option of the Enhanced Containment Alternative was characterized as 100 percent 

containment use. 
• The Vessel Containment Option of the Enhanced Containment Alternative was characterized as 25 percent 

uncontained detonation, 75 percent containment use. 
• The Phased Containment Option (preferred alternative) of the Enhanced Containment Alternative was evaluated 

as 1) 5 percent containment release and 95 percent uncontained detonation; 2) 40 percent containment release 
and 60 percent uncontained detonation; and 3) same as the Vessel Containment Option of the Enhanced 
Containment Alternative. 
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TABLE Cl-12.-lmpacts on Air Quality from Hydrodynamic Testing 
for the Enhanced Containment Alternative 

Averaging 
Maximally Impacted Percent of 

Pollutant Point of Unrestricted Regulatory 
Time 

Public Access (~&glm3) Limit' 

N02 Annual 8 X 10-" 0.001% 
24-h 0.9 0.6% 

PM1o Annual 0.003 0.006% 
24-h 0.2c 0.1%c 

3.2d 2.1%d 

Beryllium 30 days 2 X 10"5 0.0002% 

Heavy Metalsb 30 days 0.002 0.02% 

Lead Calendar 1 X 1 O"" 0.007% 
Quarter 

• Uses the applicable regulatory limit from table 4-3. 
b Sum of the air concentration of uranium and lead. 
• Building Containment Option. 
d Vessel Containment and Phased Containment options. 

DARHT EIS 

• Receptor Location: The point where a member of the public could receive the maximum offsite 
exposure is only 0.9 mi (1.5 km) from the firing point, southwest to State Road 4. This relatively 
short distance to the receptor and point of air quality determination tends to maximize the issues 
raised in items 1 and 2 above. 

Item 1 above relatively decreases the impact of uncontained detonations, item 2 relatively decreases the 
impact of contained releases, and item 3 relatively increases the impact of contained releases. Taking all 
these issues into consideration, 100 percent containment releases have an air quality impact about five 
times those of 1 00-percent uncontained detonation releases. 

Estimated impacts on air quality from uncontained detonations during hydrodynamic testing are shown in 
table C 1-13. These impacts apply to all alternatives except the Enhanced Containment Alternative. 
Impacts from the Enhanced Containment Alternative are shown in table C 1-12. 

C1.3.4. Boiler Emissions 

The only other primary pollutant source from operation of the facility is emissions from the natural gas 
boiler used for heating. The natural gas boiler is assumed to be a commercial boiler (80 hp) with an 
hourly gas input rate of 3,348,000 Btu/hr. The emission rate of each pollutant can be calculated from the 
emission factors for commercial natural gas boilers given in EPA's AP-42 document (EPA 1993). 
Table Cl-14 gives these emission rates in units of kilograms of primary pollutant (nitrogen dioxide, sulfur 
dioxide, and PM10) per million m3 of natural gas. The rates are computed assuming a heating rate of 
8,270 kcal/m3 of natural gas (EPA 1993). To be conservative, the boiler is assumed to run continuously 

c -12 



DARHT EIS 

N02 

PM1o 

TABLE C1-13.-lmpacts on Air Quality from Hydrodynamic 
Testing for All Uncontained Alternatives 

Averaging 
Maximally Impacted Percent of 

Pollutant Point of Unrestricted Regulatory Time 
Public Access {l'g/m3

) Limit• 

Annual 0.001 0.001% 
24-h 0.9 0.6% 

Annual 0.007 0.01% 
24-h 3.2 2.1% 

Beryllium 30 days 5 X 10-6 0.00005% 

Heavy Metalsb 30 days 5 X 104 0.005% 

Lead Calendar 2 X 10-5 0.001% 
Quarter 

• Uses the applicable regulatory limit shown in table 4-3. 
b Sum of the air concentration of uranium and lead. 

TABLE C1-14.-Emission of Primary Pollutants from Natural Gas 
Combustion, Heating Value, and Hourly Gas Input for an 80-hp 

Commercial Boiler for All Alternatives 

APPENDIX C 

Pollutant Emitted 
Heating Value Hourly Gas Input 

Pollutant {kg of pollutant per 106 m3 

of fuel) 
{kcal/m3

) {1 03 Btu/hr} 

N02 1,600 8,270 3,348 

so2 9.6 8,270 3,348 

PM1o 192 8,270 3,348 

throughout the year. It is also assumed that the boiler has no emissions controls for nitrogen dioxide. 
Since the hourly gas input rate is known, there is no special requirement for finding the short-term 
emission rates compared to annual emission rates. The emission rate is the same for all alternatives. 
Table C 1-15 presents the source term used to estimate the air quality impacts due to emissions from the 
natural gas boiler. All the concentrations are calculated using the ISC2 models. 

Estimated impacts on air quality from boiler emissions are shown in table C 1-16. These impacts apply to 
all alternatives. 
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TABLE C1-15.-S'ource Termfor Emissions/rom the Natural Gas Boiler 
Used in Heating the Facilities for All Alternatives 

Pnllutant Averaging Time Mass of Pollutant per Maximum Emission 
Time Period Rate (g/s) 

PM1o Annual 170 kg/yr 5.4 X 10"3 

24-hr 4.7 X 10"1 kg/24-h 5.4 X 10"3 

N02 Annual 1,400 kg/yr 4.5 X 10"2 

24-hr 3.8 kg/24-h 4.5 X 10"2 

502 Annual 8.6 kg/yr 2.7 X 10-4 
24-hr 2.4 X 10"2 kg/24-h 2.7 X 10-4 
3-hr 2.9 X 10"3 kg/3-h 2.7 X 10-4 

TABLE C1-16.-Impacts on Air Quality from Emissions 
from the Natural Gas Boiler for All Alternatives 

Averaging 
Maximally Impacted Percent of 

Pollutant Point of Unrestricted Regulatory 
Time Public Access (f.Lg/m3

) Limit" 

N02 Annual 0.04 0.06% 
24-h 1 0.7% 

PM1o Annual 0.004 0.008% 
24-h 0.1 0.07% 

502 Annual 0.0002 0.0005% 
24-h 0.006 0.003% 
3-h 0.03 0.003% 

• Uses the applicable regulatory limit from table 4-3. 

Note: Air quality impacts are identical for all alternatives. 

APPENDIX C2: NOISE 

DARHT EIS 

This evaluation of noise impacts focuses on three sources of noise: construction noise associated with each 
alternative, increases or decreases in traffic and resulting noise propagation in adjacent communities based 
on facility construction and operation, and effects of noise from the firing of test shots at the facilities. In 
support of the evaluation, this appendix reviews how meteorological conditions and terrain influence sound 
travel, summarizes noise measurements made at a series of testing firings at PHERMEX on March 11, 
1995, and documents the tests or methods employed in the noise analysis. 

c -14 



DARHT EIS APPENDIX C 

C2.1 GENERAL INFORMATION 

Noise is defined as sound that is loud, harsh, or confusing to humans. The standard unit of sound pressure 
level is the decibel (dB). The decibel (dB) is an expression of sound pressure level that is referenced to a 
pressure of 20 micropascals expressed on a logarithmic scale, 

1 dB = 20 log10 (p/20) 

where p is the sound pressure in micropascals. Twenty micropascals approximates the minimum audible 
sound pressure level in humans and is routinely used for noise levels. The dB(A) is an expression of 
adjusted pressure levels by frequency that accounts for human perception of loudness; consequently, dB(A) 
is most often used when evaluating human noise disturbance. For example, at a frequency of 500 Hz, 60 
dB are reduced by 3.2 dB to give an a-weighted pressure level of 56.8 dB(A). Frequencies lower than 
500 Hz sustain a larger adjustment (from -8.6 to -26.2 dB compared to frequencies greater than 500 Hz 
(-l.l to 1.2). 

For this assessment, noise is expressed in two forms. A-weighted sound pressure levels (dBA) are 
adjusted values that are most indicative of adverse community responses to noise. Firing noise levels are 
reported as peak dBA levels. Noise derived from traffic estimates are reported as 1-h equivalent sound 
levels (L.q). The L.q (in dBA) is the equivalent steady-state sound level that, if continuous during a 
specified time period, would contain the same energy as the actual time-varying sound over the monitored 
or modeled time period (in this case, 1 h). Except for vehicles exceeding 10,000 lb (4,540 kg) Gross 
Vehicle Weight (GVW), vehicle noise on public thoroughfares is exempted from residential noise 
standards. 

C2.2 NOISE ANALYSIS MARCH 1995 TEST SHOTS 

On March 11, 1995, at the PHERMEX pad, a series of test shots was fired to obtain seismic and acoustic 
measurements at selected locations. The coordinates at the PHERMEX firing point were North 35°49.957' 
and West 106°17.739'. Acoustic (sound pressure) readings were taken by instruments fitted with wind 
screens at three locations: Technical Area 49 (TA-49), Bandelier National Monument entrance, and the 
community of White Rock. 

C2.2.1 TA-49 

The sampling location was located approximately 3/4 mi (1 km) east of the TA-49 Gate along State 
Route 4 (coordinates for this site were North 35°49.133' and West 106°18.518'). A multi-spectral !VIE 
sound-level meter (!VIE #677) was used to record maximum sound pressure levels at nine standard 
frequencies. This location was the shortest distance between the firing site and the site boundary. 
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C2.2.2 Bandelier National Monument Entrance 

This sampling location was located just off State Route 4 in a turn-off on the east side of the highway 
about 100 yards west of the entrance to Bandelier National Monument. The coordinates were North 
35°47.797' and West 106°16.545'. A multi-spectral IVIE sound-level meter (!VIE #436) was used to 
record maximum sound pressure levels at nine standard frequencies. This location represents the closest 
residence to the PHERMEX firing site. 

C2.2.3 White Rock Community 

This station was located about 100 to 150ft (30 to 45 m) east of the intersection of State Route 4 and 
Karen Circle Road on LANL property just off State Route 4. The mean coordinates of two readings were 
North 35°82.026' and West 106°22.182'. A-weighted sound levels were measured with a GenRad 
Precision Sound Level Meter at 250Hz. On March 11, 1995, White Rock, which is generally ENE of 
PHERMEX, was not directly downwind of PHERMEX. Because of terrain and anticipated wind patterns, 
this location represents the community that is most likely to have the greatest noise levels resulting from 
blasts. 

Acoustic measurements collected on March 11, 1995, measured air over pressure signals (frequencies from 
2 to 200 Hz) with a microphone equipped with a wind screen. Measurements were collected at the TA-49 
location from two duplicate sensors (Station B 1 and Station B2), as shown in table C2-1. Air blast 
measurements were measured at frequencies (5 to 15 Hz) which do not contribute to the A-weighted 
measurements for evaluation of human noise impacts. Consequently, air blast measurements are not 
addressed further. 

Meteorological and environmental factors significantly affected the March 11, 1995, noise measurements. 
Terrain and wind are discussed below. 

C2.2.4 Terrain 

LANL is situated on the Pajarito Plateau and supports a mixture of conifers, trees, and shrubs. This 
ground cover will attenuate sound as it travels over land. Generally, the higher frequency sound is more 
effectively attenuated than lower frequencies. The rate of attenuation through medium-dense woods at 
250 Hz is 0.06 dB/m (EEl 1978); hence, attenuation in low-frequency bands that characterize blast noise is 
significant. The mesas, which run in an east-southeasterly direction, are separated by valleys that may 
also channel and influence offsite noise measurements. 

Portions of the community of Los Alamos are closer to PHERMEX than White Rock (table C2-2), but 
they are located uphill over heavily forested terrain and beyond a hill. These factors would tend to 
significantly reduce noise levels at locations north and northwest of PHERMEX. Communities located to 
the east of LANL are lower in elevation and may have noise channeled into the community down through 
the valleys. 
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TABLE C2-1.-Acoustic (Airblast) Measurement at TA-49 Seismic 
and Acoustic Monitoring Stations, March 11, 1995 

Station B1 Station B2 
Shot# Load" Time 

AOPb dB Hz AOPb dB 

0942 10 12:15 <0.04 NS NS <0.04 NS 

0943 25 12:38 <0.04 NS NS <0.04 NS 

0944 50 13:01 0.17 119 6.6 0.14 117 

0945 50 13:33 <0.04 NS NS <0.04 NS 

0946 100 13:54 0.11 116 6.0 0.12 116 

0958 150 14:16 0.21 121 7.1 0.20 120 

• lb TNT used 
b Air overpressure in millibars 

dB= decibel 
Hz =frequency, in Hertz 
NS = not sampled 

TABLE C2-2.-Estimated Distances Between PHERMEX 
Firing Site and Sound Measurement Locations 

I Location I Distance 

TA-49 (off Route 4) 1.3 mi (2 km) 

Bandelier National Monument Entrance 2.6 mi (4 km) 

White Rock 4.0 mi (6 km) 

Los Alamos 3.0 mi (5 km) 

C2.2.5 Wind 

I 

APPENDIX C 

Hz 

NS 

NS 

6.9 

NS 

6.2 

5.0 

Wind measurements are summarized from data collected at the TA-49 weather station (table C2-3). As 
the firings progressed, wind velocity steadily increased; however, the winds varied and were gusty. The 
wind measurements do not indicate gusts of possible greater speed that may have occurred at the time of 
firing. Sound moving into the wind is bent upwards, producing a shadow zone and generally reducing 
sound levels measured at ground level in an upwind location (EEl 1978). The Bandelier location is 
located to the south of the firing site and the TA-49 location is located to the SW. The prevailing winds 
would, therefore, reduce the measurements recorded at these two upwind locations. Sound traveling with· 
the wind is forced downward, which effectively negates any ground-level attenuation that may result from 
trees, shrubs, terrain, or other sound-attenuating obstructions. This situation is further exacerbated by the 
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Shot# 

942 

943 

944 

945 

946 

958 

TABLE Cl-3.-Summary of Meteorological Data Collected 
at TA-49 Weather Station March 11, 1995 

Approximate Wind Speed Wind Direction Temperature 
Time 

Time (milh) (Degrees N=O) (•F) 

12:00 9.7 183 54.1 

12:16 12:15 12.1 182 57.0 

12:30 13.0 182 57.7 

12:39 12:45 15.4 187 56.8 

13:02 13:00 13.9 177 58.6 

13:15 16.1 180 59.0 

13:33 13:30 17.4 190 58.1 

13:45 13.9 194 57.4 

13:55 14:00 15.4 187 7.0 

14:17 14:15 14.5 189 57.0 

14:30 11.0 183 56.5 

DARHT EIS 

Relative 
Humidity 
(percent) 

37 

33 

31 

31 

31 

30 

30 

30 

31 

31 

32 

general decrease in slope from the PHERMEX firing site to the White Rock location. Because White 
Rock is located generally east of PHERMEX, the prevailing wind conditions would tend to increase noise 
levels there. Daytime winds are generally westerly during the months of March, April, and May (Bowen 
1990), hence the selection of the White Rock location. However, during the March 11, 1995, testing, the 
winds came from the south. 

Temperatures and relative humidity varied little over the duration of the firings (table C2-3). The 
differential effects on noise travel would not significantly affect measured noise levels during the 
March 11, 1995, tests. 

C2.2.6 Measured Sound Levels at White Rock, Bandelier Entrance, and TA-49 

During the testing, sound pressure recording generally increased with blast intensity (table C2-4). The 
noise variation observed by frequency and intensity is caused by the fluctuating wind that changed, not 
only in direction, but in speed. Under ideal conditions of calm and optimum temperature and humidity, it 
is possible for sound pressure levels at the TA-49 Site boundary location to exceed 70 dBA with the larger 
blasts. The lower power firings will have a lower probability of exceeding the 75-dBA Los Alamos 
County daytime guideline. The nighttime standard imposed from 9:00p.m. to 7:00a.m. of 53 dBA can 
be exceeded at the closest site boundary locations. The diverse terrain and the frequency and directional 
variability of winds complicate routine noise estimation procedures and introduce a high level of 
uncertainty. 
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TABLE C2-4.-Noise Measurements Conducted at LANL on March 11, 1995 

Frequency, in Hertz 

Firing No. Load 31.5 63 125 250 500 1,000 2,000 4,000 8,000 dBA (lb TNT) 

TA-49 (I) 
942 10 32 42 54 52 50 46 42 44 48 NR 
943 20 <46 52 58 58 46 52 46 NR NR 66 
944 50 48 52 62 62 60 58 48 NR NR 68 
945 50 NR 54 56 54 54 50 48 NR NR 64 
946 100 48 50 60 64 62 60 50 50 NR 70 
958 150 NR 62 68 64 64 58 54 48 NR 71 

Bandelier (II) 
943 20 NR NR NR NR NR NR NR NR NR NR 
944 50 38 52 56 54 52 48 42 40 36 NR 
945 50 36 42 50 50 54 56 48 40 42 62 
946 100 40 46 54 52 48 42 38 36 40 61 
958 150 40 48 54 56 52 54 52 36 <36 60 

White Rock 
942 10 NR NR NR 60.9 NR NR NR NR NR NR 
943 20 NR NR NR 65.3 NR NR NR NR NR NR 
944 50 NR NR NR 69.1 NR NR NR NR NR NR 
945 50 NR NR NR 63.1 NR NR NR NR NR NR 
946 100 NR NR NR 71.6 NR NR NR NR NR NR 
958 150 NR NR NR 68.6 NR NR NR NR NR NR 

Background 
Measurements 31.5 63 125 250 500 1,000 2,000 4,000 8,000 dBA 

BKG1-67749 49 41 34 30 31 25 25 NR NR 31 
BKGII-436 42 40 38 34 32 30 28 30 28 35 
White Rock NR NR NR 38 NR NR NR NR NR NR 
White Rock NR NR NR NR 
(car noise) NR NR NR 51 NR NR 

NR = data not recorded or lost 
BKG1-67749 taken at TA-49 
BKGII-436 taken at Bandelier entrance 

With a base schedule of 20 shots per year, blast noise impacts are considered equivalent for all alternatives 
except the Enhanced Containment Alternative. In this option, containment may reduce blast noise by as 
much as 80 percent; however, uncertainties in the choice of a vessel or a building and the design of 
containment prevent a more specific evaluation of blast noise impacts. The county noise regulations 
restrict maximum noise levels to 7 5 dBA for a period of not more than 10 minutes in a single hour during 
daylight hours (7:00 a.m. to 9:00p.m.). Monitoring results indicate that it would be extremely unlikely 
for this guideline to be exceeded as an instantaneous measurement of more than 75 dBA or for 10 min of 
blast-associated noise to exceed 65 dBA in a given hour. (Under test shot operating procedures, it is not 
possible for more than three shots to be fired in one hour.) However, the likelihood of exceeding the 
53-dBA county limit for nighttime noise imposed from 9:00 p.m. to 7:00a.m. is high. 
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C2.3 WORKER PROTECTION 

Construction workers are protected by administrative procedures and protective devices (such as ear plugs 
or muffs). Threshold limit values (ACGIH 1993) for impulse noise are 100 impulses per day at 140 dB. 
The maximum number of firings in an 8-h period, assuming 20 minutes between shots, is 25, well below 
the limit. Safety procedures implemented during firing create an exclusion zone that would protect staff 
from excessive impulse noise due to intensity and frequency. 

C2.4 WILDLIFE 

Firing noise may potentially impact sensitive wildlife, such as nesting birds. A group of deer observed 
during the first test shot on March 11, 1995, had an unhabituated startle response to the first firing. This 
observation suggests that local wildlife have not habituated to routine firings. However, the general health 
and well-being of deer and elk herds in the area suggest that testing programs involving firings have not 
had an adverse effect on ungulate populations at LANL or Bandelier National Monument. 

C2.5 ESTIMATION OF TRAFFIC NOISE 

Traffic noise is exempted under Los Alamos County noise regulations; however, increases in traffic can 
result in complaints about associated noise or congestion. A regression equation was developed from 
modeled data of traffic volume (vehicles/h) and estimated noise levels (1-h L.q in dBA). The modeled 
data was developed to assess traffic noise associated with the New Production Reactor Environmental 
Impact Statement (DOE 1991). The regression equation was: 

Y = 48.35549 + 7.25929X 

where Y is the predicted noise level in 1 h L.q (dBA) and X is the log of the hourly traffic volume. 

For the analysis, three baseline levels of traffic volume were used: 10, 100, and 1,000 vehicles/h. The 
10-vehicle/h limit might approximate early morning traffic. The 1,000-vehicle/h value is a conservative 
estimate of rush hour traffic volume. The larger the baseline traffic volume, the less significant the 
potential impact on overall traffic noise in the community. Incremental increases of traffic for each of 
these standard traffic volumes were raised by the full-time equivalents (FTEs) associated with each 
alternative. The impact was then related to the base flow to define the range of impact [the change (~) in 
table C2-5]. The same approach was used to estimate increases in traffic due to construction. Mean and 
maximum construction forces of 50 and 75 staff, respectively, were used in the assessment and the 
differences between alternatives resulting from the length of the construction phase. 

The increases in traffic noise associated with all alternatives, compared to the No Action Alternative, are 
inconsequential because, in the modeled assumptions, the expected increases in traffic noise would not 
increase residential noise levels above 5 dBA. Within Los Alamos County noise standards, operation of 
motor vehicles on public thoroughfares is exempted from the county noise code. 
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TABLE C2-5.-Estimated Traffic Noise Increases by Alternative for Operation and Construction 

Volume (Vehicles/hr) Log Estimated Baseline Change in 
Volume ~ Leq ~ (.1L.q) 

OPERATIONS 
Analysis Baseline Traffic Flow 

10 1 56 NA NA 
100 2 63 NA NA 
1000 3 70 NA NA 

No Action Alternative 
(based on 13.4 FTEs) 

23 1.4 58 56 2.7 
113 2.1 63 63 0.4 
1013 3.0 71 70 0.04 

DARHT Baseline Alternative 
(based on 19.9 FTEs) 

30 1.5 59 56 3.5 
120 2.1 63 63 0.6 
1020 3.0 70 70 0.06 

Enhanced Containment Alternative 
(based on 28.5 FTEs) 

39 1.6 60 56 4.3 
129 2.1 64 63 0.8 
1029 3.0 70 70 0.09 

Plutonium Exclusion Alternative 
(based on 19.9 FTEs) 

30 1.5 59 56 3.4 
120 2.1 63 63 0.6 
1020 3.0 70 70 0.06 

Single-Axis Alternative 
(based on 17.34 FTEs) 

27 1.4 59 56 3.2 
117 2.1 63 63 0.5 
1017 3.0 70 70 0.05 

PHERMEX Upgrade Alternative 
(based on 19.9 FTEs) 

30 1.5 60 56 3.4 
120 2.1 63 63 0.6 
1020 3.0 70 70 0.06 

CONSTRUCTION 
Maximum 

85 1.9 62 56 6.8 
175 2.2 65 63 1.8 
1075 3.0 70 70 0.2 

Mean 
60 1.8 61 56 5.7 
150 2.2 64 63 1.3 
1050 3.0 70 70 0.2 

Leq is the one-hour equivalent sound level. 
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EXIDBIT Cl-1.-Joint Frequency Distribution of Atmospheric Stability, Wind Direction, 
and Wind Speed for Los Alamos National Laboratory at Tower TA-6 

Wind measurements were made on-site at 32ft (10m) above ground level. Data are 
based on measurements made from 1990 through 1993. 

WIND DIRECTION 
STAB FROM WHICH TilE WIND SPEED CLASS (m/s) 
CLASS WIND IS BLOWING 0- 1.8 1.8 - 3.3 3.3 - 5.5 5.5- 8.5 8.5 - 11.5 > 11.5 

A NOR Til 0.0014 0.0005 0.0000 0.0000 0.0000 0.0000 
A NORTII-NORTIIEAST 0.0022 0.0006 0.0000 0.0000 0.0000 0.0000 
A NORTIIEAST 0.0048 0.0019 0.0000 0.0000 0.0000 0.0000 
A EAST -NORTIIEAST 0.0086 0.0023 0.0000 0.0000 0.0000 0.0000 
A EAST 0.0096 0.0031 0.0000 0.0000 0.0000 0.0000 
A EAST -SOUTIIEAST 0.0081 0.0044 0.0000 0.0000 0.0000 0.0000 
A SOUTIIEAST 0.0086 0.0076 0.0001 0.0000 0.0000 0.0000 
A SOUTH-SOUTIIEAST 0.0066 0.0074 0.0002 0.0000 0.0000 0.0000 
A SOUTII 0.0038 0.0039 0.0003 0.0000 0.0000 0.0000 
A SOUTII-SOUTIIWEST 0.0017 0.0013 0.0001 0.0000 0.0000 0.0000 
A SOUTIIWEST 0.0010 0.0007 0.0001 0.0000 0.0000 0.0000 
A WEST -SOUTIIWEST 0.0007 0.0005 0.0000 0.0000 0.0000 0.0000 
A WEST 0.0007 0.0004 0.0001 0.0000 0.0000 0.0000 
A WEST -NORTIIWEST 0.0007 0.0003 0.0001 0.0000 0.0000 0.0000 
A NORTIIWEST 0.0009 0.0006 0.0001 0.0000 0.0000 0.0000 
A NORTH-NORTIIWEST 0.0007 0.0006 0.0001 0.0000 0.0000 0.0000 
B NORTH 0.0005 0.0004 0.0001 0.0000 0.0000 0.0000 
B NORTH-NORTIIEAST 0.0008 0.0012 0.0002 0.0000 0.0000 0.0000 
B NORTHEAST 0.0019 0.0031 0.0004 0.0000 0.0000 0.0000 
B EAST -NORTHEAST 0.0029 0.0032 0.0001 0.0000 0.0000 0.0000 
B EAST 0.0029 0.0032 0.0000 0.0000 0.0000 0.0000 
B EAST -SOUTHEAST 0.0020 0.0041 0.0001 0.0000 0.0000 0.0000 
B SOUTHEAST 0.0019 0.0055 0.0005 0.0000 0.0000 0.0000 
B SOUTH-SOUTIIEAST 0.0021 0.0085 0.0022 0.0000 0.0000 0.0000 
B SOUTH 0.0016 0.0066 0.0035 0.0000 0.0000 0.0000 
B SOUTH-SOUTIIWEST 0.0008 0.0026 0.0019 0.0000 0.0000 0.0000 
B SOUTHWEST 0.0005 0.0011 0.0010 0.0000 0.0000 0.0000 
B WEST -SOUTHWEST 0.0002 0.0008 0.0004 0.0000 0.0000 0.0000 
B WEST 0.0002 0.0007 0.0002 0.0000 0.0000 0.0000 
B WEST-NORTIIWEST 0.0002 0.0007 0.0002 0.0000 0.0000 0.0000 
B NORTHWEST 0.0002 0.0008 0.0004 0.0000 0.0000 0.0000 
B NORTH-NORTIIWEST 0.0002 0.0005 0.0003 0.0000 0.0000 0.0000 
c NOR Til 0.0008 0.0013 0.0005 0.0000 0.0000 0.0000 
c NORTH-NORTIIEAST 0.0016 0.0037 0.0019 0.0000 0.0000 0.0000 
c NORTHEAST 0.0026 0.0058 0.0021 0.0000 0.0000 0.0000 
c EAST-NORTHEAST 0.0035 0.0031 0.0002 0.0000 0.0000 0.0000 
c EAST 0.0040 0.0041 0.0001 0.0000 0.0000 0.0000 
c EAST-SOUTHEAST 0.0021 0.0046 0.0004 0.0000 0.0000 0.0000 
c SOUTHEAST 0.0018 0.0030 0.0007 0.0000 0.0000 0.0000 
c SOUTH-SOUTIIEAST 0.0022 0.0087 0.0076 0.0000 0.0000 0.0000 
c SOUTH 0.0026 0.0141 0.0160 0.0000 0.0000 0.0000 
c SOUTH-SOUTIIWEST 0.0014 0.0073 0.0090 0.0000 0.0000 0.0000 
c SOUTHWEST 0.0009 0.0039 0.0053 0.0000 0.0000 0.0000 
c WEST-SOUTHWEST 0.0004 0.0021 0.0046 0.0000 0.0000 0.0000 
c WEST 0.0004 0.0014 0.0026 0.0000 0.0000 0.0000 
c WEST -NORTIIWEST 0.0003 0.0013 0.0019 0.0000 0.0000 0.0000 
c NORTHWEST 0.0004 0.0016 0.0026 0.0000 0.0000 0.0000 
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EXIDBIT Cl-1.-Joint Frequency Distribution of Atmospheric Stability, Wind Direction, 
and Wind Speed for Los Alamos National Laboratory at Tower TA-6- Continued 

WIND DIRECTION 
STAB FROM WHICH THE WIND SPEED CLASS (m/s) 
CLASS WIND IS BLOWING 0- 1.8 1.8 - 3.3 3.3- 5.5 5.5- 8.5 8.5- 11.5 > 11.5 
c NORTH-NORTHWEST 0.0004 0.0009 0.0007 0.0000 0.0000 0.0000 
D NORTH 0.0098 0.0083 0.0011 0.0003 0.0000 0.0000 
D NORTH-NORTHEAST 0.0079 0.0081 0.0031 0.0010 0.0000 0.0000 
D NORTHEAST 0.0067 0.0041 0.0007 0.0001 0.0000 0.0000 
D EAST-NORTHEAST 0.0046 0.0010 0.0001 0.0000 0.0000 0.0000 
D EAST 0.0055 0.0020 0.0001 0.0000 0.0000 0.0000 
D EAST -SOUTHEAST 0.0046 0.0024 0.0003 0.0000 0.0000 0.0000 
D SOUTHEAST 0.0040 0.0012 0.0000 0.0000 0.0000 0.0000 
D SOUTH-SOUTHEAST 0.0060 0.0044 0.0022 0.0002 0.0000 0.0000 
D SOUTH 0.0098 0.0131 0.0041 0.0013 0.0000 0.0000 
D SOUTH-SOUTHWEST 0.0099 0.0221 0.0101 0.0027 0.0000 0.0000 
D SOUTHWEST 0.0085 0.0204 0.0084 0.0019 0.0002 0.0000 
D WEST-SOUTHWEST 0.0065 0.0120 0.0089 0.0038 0.0001 0.0000 
D WEST 0.0062 0.0095 0.0145 0.0090 0.0012 0.0001 
D WEST -NORTHWEST 0.0058 0.0092 0.0147 0.0101 0.0020 0.0012 
D NORTHWEST 0.0080 0.0130 0.0095 0.0030 0.0002 0.0000 
D NORTH-NORTHWEST 0.0079 0.0071 0.0011 0.0002 0.0000 0.0000 
E NORTH 0.0056 0.0027 0.0000 0.0000 0.0000 0.0000 
E NORTH-NORTHEAST 0.0028 0.0011 0.0000 0.0000 0.0000 0.0000 
E NORTHEAST 0.0016 0.0003 0.0000 0.0000 0.0000 0.0000 
E EAST-NORTHEAST 0.0008 0.0000 0.0000 0.0000 0.0000 0.0000 
E EAST 0.0008 0.0001 0.0000 0.0000 0.0000 0.0000 
E EAST -SOUTHEAST 0.0008 0.0001 0.0000 0.0000 0.0000 0.0000 
E SOUTHEAST 0.0009 0.0001 0.0000 0.0000 0.0000 0.0000 
E SOUTH-SOUTHEAST 0.0015 0.0004 0.0000 0.0000 0.0000 0.0000 
E SOUTH 0.0026 0.0013 0.0000 0.0000 0.0000 0.0000 
E SOUTH-SOUTHWEST 0.0047 0.0036 0.0001 0.0000 0.0000 0.0000 
E SOUTHWEST 0.0063 0.0076 0.0001 0.0000 0.0000 0.0000 
E WEST-SOUTHWEST 0.0047 0.0151 0.0007 0.0000 0.0000 0.0000 
E WEST 0.0039 0.0093 0.0029 0.0001 0.0000 0.0000 
E WEST-NORTHWEST 0.0038 0.0096 0.0050 0.0005 0.0000 0.0000 
E NORTHWEST 0.0062 0.0231 0.0010 0.0000 0.0000 0.0000 
E NORTH-NORTHWEST 0.0063 0.0070 0.0000 0.0000 0.0000 0.0000 
F NORTH 0.0058 0.0011 0.0000 0.0000 0.0000 0.0000 
F NORTH-NORTHEAST 0.0031 0.0005 0.0000 0.0000 0.0000 0.0000 
F NORTHEAST 0.0019 0.0001 0.0000 0.0000 0.0000 0.0000 
F EAST-NORTHEAST 0.0005 0.0000 0.0000 0.0000 0.0000 0.0000 
F EAST 0.0008 0.0000 0.0000 0.0000 0.0000 0.0000 
F EAST-SOUTHEAST 0.0009 0.0001 0.0000 0.0000 0.0000 0.0000 
F SOUTHEAST 0.0009 0.0001 0.0000 0.0000 0.0000 0.0000 
F SOUTH-SOUTHEAST 0.0011 0.0001 0.0000 0.0000 0.0000 0.0000 
F SOUTH 0.0020 0.0002 0.0000 0.0000 0.0000 0.0000 
F SOUTH-SOUTHWEST 0.0032 0.0003 0.0000 0.0000 0.0000 0.0000 
F SOUTHWEST 0.0058 0.0013 0.0000 0.0000 0.0000 0.0000 
F WEST -SOUTHWEST 0.0078 0.0068 0.0000 0.0000 0.0000 0.0000 
F WEST 0.0101 0.0307 0.0028 0.0000 0.0000 0.0000 
F WEST -NORTHWEST 0.0100 0.0308 0.0035 0.0000 0.0000 0.0000 
F NORTHWEST 0.0111 0.0149 0.0000 0.0000 0.0000 0.0000 
F NORTH-NORTHWEST 0.0078 0.0030 0.0000 0.0000 0.0000 0.0000 
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APPENDIX D 
GEOLOGY AND SOILS (SOILS CONTAMINATION) 

This appendix describes the soils contamination resulting from firing-site activities. The description is 
presented both in terms of the level of soils contamination evident at firing sites, and in terms of the 
distance from the firing point (i.e., the soil contamination circle radius) at which levels of contamination 
cannot be distinguished from known background concentrations of metals. 

Observed contamination of the soils surrounding the PHERMEX firing point provides the basis for a 
reasonable estimate of future soil contamination levels at the PHERMEX or DARHT sites and the soil 
contamination circle radius applicable to either site. Data from the E-F firing sites, located on the 
watershed for Potrillo Canyon and also within TA-15, provide additional insight into the maximum soil 
contamination levels and the levels of contamination as a function of soil depth. Results from an aerial 
radiological survey provide an integrated assessment of surface soil contamination levels and show that the 
land area surrounding the PHERMEX firing point exhibits uranium-238 contamination above background 
levels. Finally, operational aspects of the cleanup of depleted uranium are summarized. 

D.l ABSTRACT 

With respect to the soils environment, the existing PHERMEX firing site is an appropriate analogue for 
future contamination of firing sites located at either the PHERMEX or DARHT sites. PHERMEX is 
located approximately 2,000 ft (610 m) southeast of DARHT in TA-15 on Threemile Mesa. Soils, 
precipitation, and vegetation of the two sites are similar. A similar inventory of depleted uranium, i.e., 
35,000 lb (-16,000 kg) depleted uranium (Anderson 1995), has been used at PHERMEX, as is planned for 
the No Action or DARHT Baseline alternatives, i.e., 46,000 lb (-21,000 kg) depleted uranium. Lesser 
amounts of beryllium and lead are forecast to be used in future tests than have been used in the past 
32 years of testing at the PHERMEX firing site (Anderson 1995). Soils contamination observed at the 
E-F firing sites provides an upper bound to what might be expected under either the No Action Alternative 
(implying continued use of the PHERMEX site) or DARHT Baseline Alternative (implying use of the 
DARHT site) because of the higher inventory used at the E-F firing sites between 1943 and 1973. Based 
on soils contamination data from PHERMEX and E-F firing sites and the ratio of inventory planned for 
use versus that used at PHERMEX, the maximum average soil contamination level for depleted uranium at 
the firing point of the DARHT site is not anticipated to be greater than 5,300 ppm. Similarly, the 
maximum average soil contamination level observed at PHERMEX in the vicinity of the firing point under 
either the No Action or Upgrade alternatives would be approximately double that observed currently at 
PHERMEX or 9,300 ppm. 

The amount of explosive used in individual tests would be no greater than that used at PHERMEX in the 
past 32 years. The general pattern and number of tests (i.e., large and small explosives amounts) would 
be virtually the same over the next 30 years (under any of the proposed alternatives) as that used during 
the past 32 years. Thus, the radius of a circle defining the area with soils contamination above 
background (soils contamination circle) at PHERMEX should be virtually the same for either continued 
operation at PHERMEX or operation of DARHT. That soil contamination circle radius at the PHERMEX 
site is approximately 460 ft (140 m). 
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Approximately 70 percent of the depleted uranium used at PHERMEX in open-air experiments is removed 
from the firing point and disposed during periodic cleanup operations. However, all beryllium, lead, 
copper, and aluminum used at the firing point in each alternative is assumed to be released to and remain 
in the environment within the soil contamination circle. Cleanup of these materials has not been 
documented. Surface soil concentrations of beryllium and lead indicate they drop to background levels 
within 200 ft ( 61 m) of the firing point, well within the soil contamination circle radius of 460 ft (140 m ). 
No information was found on the distribution of copper and aluminum in firing site soils; however, it is 
assumed that they, like the other metals, remain initially within the soil contamination circle. 

D.2 PIIERMEX FIRING SITE SOIL CONTAMINATION 

Results of a soil sampling survey conducted at the PHERMEX firing site have been reported (Fresquez 
1994). Over 20 soil surface samples were collected from the 0- to 3-in (0- to 7.6-cm) depth at six 
distances along the length of four transects radiating outward from the center of the detonation area 
towards the NE, E, SE, and SSE. Two sediment samples were also collected: one located in a drainage 
channel about 240 ft (73 m) northeast of the detonation pad and the other located approximately 200 ft 
( 61 m) south of the pad. Results of this sampling effort are summarized in table D-1, showing mean 
values at various distances from the firing point. Note, the data contained in table D-1 include 
background and, therefore, are not net values. Note also that the maximum average values, referred to 
later as the maximum average, does not occur at the same distance from the firing point for the different 
metals. 

D-2 

TABLE D-1.-Average Uranium, Beryllium, and 
Lead Concentrations in Surface Soils at PHERMEX 

Sample Locations or Mean Concentrations (ppm) 

Description - Distance ft Total 
(m) Uranium 

Beryllium Lead 

0 161.5 0.6 230.0 

20 (6.1) 1746.9 18.5 93.9 

40 (12.2) 3789.8 1.6 68.4 

80 (24.4) 315.4 3.0 24.5 

160 (48.8) 165.7 73.3 39.0 

200 (61) 26.8 1.0 13.7 

Simple Average 1210 18 52 

NE Drainage Channel 105 3.1 16 

S Drainage Channel 11.5 1.2 9.5 

Background 3.4 2.88 54 
(mean + 2 std dev) 

Source: Fresquez 1994 
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Total uranium (i.e., the sum of all uranium mass regardless of the isotope mix) in individual soil samples 
ranged in concentration from 0.8 to 13,398 ppm. The highest concentration, 13,398 ppm, is well above 
the other observations and resulted from a soil sample taken at the base of a building wall very near the 
firing point. The wall was exposed to fragments and aerosolized fractions during shots and apparently acts 
to concentrate depleted uranium in the soils immediately beneath the wall. Most samples were above the 
upper limit background (mean+ 2 standard deviation) uranium concentration of 3.4 ppm for the firing 
site. Total beryllium (i.e., the sum of all beryllium mass regardless of the isotope mix) in individual 
surface soil samples ranged from 0.2 to 218 ppm, and total lead (i.e., the sum of all lead mass regardless 
of the isotope mix) concentrations ranged from 2.9 to 230 ppm. Most beryllium and lead data were also 
above the upper limit background concentrations of 2.88 and 54 ppm, respectively. However, soil 
concentrations of both beryllium and lead dropped to background levels at the maximum sampling radius 
of-200ft (-61 m). Simple averages of uranium, beryllium, and lead samples were 1,210, 18, and 
52 ppm. 

Using the radial measurement point as the center of an annulus having constant contaminant concentration, 
an area-weighted integration of total uranium concentration was performed. The integration considered 
only the upper 3 in (7.6 em) of soil and assumed a dry bulk soil density of 1.4 g/cm3. If measured 
surface soil depleted uranium contamination levels were applied to a full circle of radius 200 ft (61 m), the 
total uranium inventory in the soil would be 1,300 lb (568 kg) uranium. The area-weighted average total
uranium concentration, which takes into account the radial pattern of material deposition, was 456 ppm. 

While measured values of beryllium and lead fell to background levels within the -200 ft (-61 m) radial 
distance sampled, the total uranium levels did not. A regression analysis on the full (natural log
transformed) total uranium data set (Fresquez and Mullen 1995) showed the distance from the detonation 
pad to a point where total uranium concentrations would drop to upper limit background levels (i.e., 
3.4 ppm) was 279 ± 83 ft (85 ± 25.3 m). The 95 percent upper confidence level of this one-sided 
estimate was 422ft (128.6 m). This is an estimate of the soil contamination circle radius enclosing total 
uranium soil concentrations above background levels. 

The drainage channel located northeast of the detonation pad yielded sediments containing 105 ppm total 
uranium. The channel to the south of the firing pad yielded sediments with only 11.5 ppm total uranium. 
No TCLP or total heavy metals were detected above EPA or background concentrations in any of the 
drainage channels. No traces of high explosive materials were detected in any of the soil or sediment 
samples. 

A previous sampling study conducted at the PHERMEX site in 1987 (Fresquez 1995) showed levels of 
total uranium up to 3,593 ppm and of beryllium up to 470 ppm. A simple average concentration of 
surface soil samples yielded average uranium and beryllium concentrations for the site of 432 (± 647) ppm 
and 31.7 (± 83) ppm. Note, these are simple averages of all data and are not area-weighted mean values 
that would take into account the radial pattern of contaminant distribution. 

D.3 E-F FIRING SITES SOIL CONTAMINATION 

The E-F firing sites are located within TA-15, in the watershed for Potrillo Canyon. It has been estimated 
that between 1943 and 1973 up to 150,000 lb (66,500 kg) of uranium (a combination of natural and 
depleted uranium) were used in tests at the E-F firing sites (Hanson and Miera 1977). This is nearly four 

D- 3 



APPENDIX D DARHT EIS 

times the inventory used at PHERMEX. The amount of explosive charge in individual tests at the E-F 
firing sites exceeds that proposed under the DARHT EIS. This implies that both the level of soil 
contamination and the spatial spread of debris at the E-F firing sites would be greater than has occurred at 
PHERMEX and is expected to occur under the alternatives examined in this EIS. 

In 1976 a polar coordinate sampling pattern was used to collect soil samples at the E-F site for total 
uranium analysis (Hanson and Miera 1976; Hanson and Miera 1977; Hanson and Miera 1978). Samples 
were taken at nine distances from 33 to 660ft (10 to 200 m) on transects that extended outward from the 
detonation pad every 45 degrees. Total uranium concentrations were determined for six depth increments 
ranging from 0 to 1 in to 0.66 to 1 ft (0 to 2.5 em to 20 to 30 em) depths. The variation in total uranium 
concentration with horizontal distance from the firing point for the surface soils [0 to 1 in (0 to 2.5 em)] is 
presented in table D-2. The area-weighted mean uranium concentration for surface soils in the sampling 
area was 542 ppm. 

Data on the vertical distribution of uranium in site soils were presented in Hanson and Miera (1977). Data 
collected at the E-F firing sites indicated that uranium had migrated into the soil to the maximum 
sampling depth; however, sample analyses were incomplete when Hanson and Miera published their work 
in 1977 and samples from 0.66 to 1 ft (20 to 30 em) were not reported for all sample distances. Available 
results are presented in table D-3. The anomaly observed in the 33-ft (10-m) sample from 0.6 to 1 ft (20 
to 30 em) was attributed to a single observation of 22,000 ppm. Deletion of this datum from the mean 
value calculation resulted in a decreasing uranium concentration with increasing depth for all profiles. 
Extending the slope of the 33-ft (10-m) sample line in figure 5 Hanson and Miera (1977) results in an 
approximate value of 1,000 ppm total uranium in the 0.66- to 1-ft (20- to 30-cm) depth interval 33 ft 
(10m) from the firing point. 

The uranium in the top 2 in (5 em) ranges between 86 and 43 percent of the total uranium at a sample 
point, with a regular decrease beyond 66ft (20 m). Total uranium concentrations presented by Hanson 
and Miera (1977) show a general decrease with increasing depth. However, even at the maximum sample 
depths reported, total uranium concentrations were above background. 

The E-F firing sites operated over a 30-year period and used on the order of 150,000 lb (66,500 kg) of 
uranium. The estimate of depleted uranium used at PHERMEX during the past 32 years is 35,000 lb 
(16,000 kg). The forecasted depleted uranium usage over the next 30 years is 46,000 lb (21,000 kg). 
Thus, if the No Action Alternative is implemented, the quantity of depleted uranium used at PHERMEX 
would increment from 35,000 lb (16,000 kg) to 82,000 lb (37,000 kg) depleted uranium over a 30-year 
period. This represents slightly more than half (57 percent) of the inventory used at E-F during its 
30-year operation. Thus, future soil-contamination levels at PHERMEX firing site should not exceed and 
would likely be less than those observed at the E-F firing sites. If deposition is a linear function of 
inventory, soil contamination at PHERMEX would be approximately double the levels currently observed 
at the PHERMEX firing point, [e.g., 9,300 ppm= 4,000 ppm x 82,000 lb (37,000 kg)/35,000 lb 
(16,000 kg)]. 

The maximum explosive charge used in tests at the E-F firing sites exceeds that forecast for testing under 
any DARHT EIS alternative. As a result of tests involving larger explosive charges, uranium 
contamination in soils is spread over a larger area at the E-F firing sites than is observed at PHERMEX. 
The amount of explosive used in individual tests under any DARHT EIS alternative would be no greater 
than that used at PHERMEX in the past 32 years. Additionally, the general pattern and number of tests 
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TABLE D-2.-Uranium Distribution in E-F Firing Site 
Surface Soils [0 to 1 in (0 to 2.5 em)] 

Distance ft (m) 
Mean Concentration 

(ppm) 

0 4,650 

33 (10) 4,520 

66 (20) 1,000 

98 (30) 1,800 

130 (40) 745 

160 (50) 395 

250 (75) 350 

330 (100) 520 

490 (150) 725 

660 (200) 165 

Source: Hanson and Miera 1977 

TABLE D-3.-Distribution of Total Uranium with Depth 
in Surface Soils at the E-F Firing Site 

Distance ft 
Percent of total Lowest Reported Concentrationb 

uranium in top 2 in (5 Depth 
(m) 

em) of the column [ft (cm)]a (ppm) 

0 86 0.33-0.5 (10-15) 650 

33 (10) 48 0.66-1 (20-30) -5000c 

66 (20) 86 0.33-0.5 (10-15) 80 

98 (30) 71 0.33-0.5 (10-15) 250 

130 (40) 62 0.33-0.5 (10-15) 450 

160 (50) 43 0.66-1 (20-30) 100 

a Lowest depth presented in figure 5 of the Hanson and Miera report. 
b Estimate from figure 5 of the Hanson and Miera report. 
c Includes a value of 22,000 ppm. 

Source: Hanson and Miera 1977 
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(i.e., large and small explosives amounts) would be virtually the same over the next 30 years (under any 
of the proposed alternatives) as that used during the past 32 years at PHERMEX. Based on the size of 
explosive forecast for use in the DARHT EIS alternatives, the current areal extent of contamination at 
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PHERMEX is a better analogue than the E-F firing sites for estimating the areal extent of future soils 
contamination at either PHERMEX or DARHT. 

The E-F firing sites data does reveal that surface soil contamination levels at the PHERMEX firing point 
can be expected to increase for alternatives that involve continued use of the PHERMEX firing site. Still, 
average surface-soil total-uranium concentrations local to the firing point do not exceed 5,000 ppm at the 
E-F firing sites. The depth profile data suggest that uranium concentrations in soil -1 ft (30 em) or more 
below the surface can be expected to exceed background levels within 160ft (50 m) of the firing point. 
However, contaminant concentrations at depth were measured to be a factor of 2 to 10 below surface soil 
contamination levels. Thus, with regard to soils contamination levels, average surface-soil total-uranium 
concentration levels at the E-F firing sites represent maximums. 

D.4 AERIAL RADIOLOGICAL SURVEY 

An aerial radiological survey of TA-15 was conducted in 1982 to estimate the extent of uranium 
(uranium-238) contamination in the vicinity of firing sites (Fritzsche 1989). The survey monitored levels 
of protactinium (protactinium-234m), a radioactive daughter of uranium-238. Surface contamination was 
seen to decrease radially as the distance from the test-firing area increased. A surface area of 630,000 tt2 
(58,600 m2) around PHERMEX was estimated to be contaminated above background. The contaminated 
area can be represented by a circular area with radius of 450ft (137 m) centered at the PHERMEX firing 
point (LATA 1992). The 450-ft (137-m) radius circle is rounded to 460ft (140 m) for convenience. 

D.S MATERIAL RELEASES AND SITE CLEANUP DURING OPERATIONS 

During the 32 years of PHERMEX operations, a total of about 35,000 lb (16,000 kgJ of deRleted uranium 
has been used. This amount of depleted uranium represents a volume of about 35 ft (1 m ). Most of the 
depleted uranium was used in the form of experimental assemblies of simulated nuclear weapons. 
Approximately 50 percent of the depleted uranium was contained in simulated secondaries and blast pipes 
of pin experiments. This depleted uranium is ejected as relatively large fragments. These large fragments 
remain in the immediate vicinity of the firing point. An estimated 40 percent of the total was dispersed as 
relatively small, platelet-shaped fragments having surface areas ranging from 0.08 to 1.1 in2 (0.5 to 
7 cm2). An estimated 10 percent of the depleted uranium was released as an aerosol (McClure 1995). 

LANL has estimated that at least 70 percent of the depleted uranium remains on or near the firing point 
and is removed and disposed of (see Waste Management in appendix B) during routine housekeeping. This 
70 percent consists of all of the large fragments, half of the small fragments (i.e., those ejected 
downward), and some portion of the aerosol. Most of the other half of the small fragments would fall 
within a 4,100-ft (1,250-m) circle (McClure 1995). 

In addition to depleted uranium, the only other materials of regulatory concern for the firing area are 
beryllium and lead. Materials released during open-air tests at the PHERMEX facility have resulted in 
observable quantities of beryllium and lead on or near the firing site. The soil sampling mentioned above 
indicates that no beryllium or lead are observed at levels above background beyond 200 ft (60 m) from the 
firing point. 
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Under the Enhanced Containment Alternative, three options are explored: the Vessel Containment Option, 
the Building Containment Option, and the Phased Containment Option. Normally, when containment 
would be used for a test shot, the blast products would remain in the containment vessel or building 
element designed to contain the test. Hence, a containment vessel would contain the blast debris; the 
debris would be taken to appropriate LANL facilities according to the nature of the debris. For the 
containment options, potential releases from containment vessels or the containment building are described 
by two conservative performance assumptions: no more than 1 percent of the blast byproducts could 
escape a normal test, and no more than 5 percent of the tests could cause a rupture of the containment 
vessel or building. While containment vessels and buildings would be designed not to fail and are not 
expected to fail, these assumptions address the possibility of failure. A rupture of a containment vessel 
means the development of a crack, not a catastrophic explosion of the entire containment vessel. Thus, a 
6 percent release of inventory as blast byproducts for all contained test shots represents a highly unlikely 
result. To be conservative, it is also assumed that all blast byproducts that escape contained tests (i.e., in 
Vessel Containment, Building Containment, and Phased Containment options) would be in the soils 
surrounding the firing point and not removed from the site by any routine cleanup activity. 

Under the Vessel Containment and Phased Containment options, some uncontained experiments would be 
conducted. In the case of the vessel containment option, up to 25 percent of the inventory would be shot 
in uncontained tests. In the case of the phased containment option, three phases would occur in the 
uncontained-to-contained percentages: 95 percent uncontained and 5 percent contained for 5 years, 60 
percent uncontained and 40 percent contained for 5 years, and finally 25 percent uncontained and 75 
percent contained for 20 years. All uncontained testing would be conducted under site cleanup protocols 
similar to those used today, and consequently only 30 percent of the depleted uranium inventory expended 
in uncontained tests would remain in the soil at the firing site. However, all beryllium and lead released 
in uncontained tests is assumed to remain in the soils at the firing site. 

D.6 SOIL CONTAMINATION CIRCLE RADIUS AND SOIL CONTAMINATION LEVELS 

The estimate of the soil contamination circle radius from the aerial radiological survey (i.e., 460 ft or 
140m) is comparable to the 420-ft (128-m) radius calculated by Fresquez and Mullen (1995) as defining 
the 95 percent upper-confidence level of enclosing all above-background total-uranium soil contamination. 
The soil survey conducted by Fresquez (1994) only characterized an -200-ft (-61-m) radius circle 
centered on the firing point and may reflect only a portion of the fragment and aerosol size fractions. 
However, the aerial radiological survey takes into account uranium (uranium-238) concentration levels 
associated with the complete range of fragment sizes as well as the aerosol fraction. Based on the 
similarity of tests to be run in the future as compared to past PHERMEX operations (e.g., explosive 
charges, the range and pattern of large and small tests), we conclude that the soil contamination area 
around PHERMEX [defined approximately by a circle with radius 460ft (140 m) centered on the firing 
point] is appropriate for application to alternatives involving either PHERMEX or DARHT sites. 

The inventory of depleted uranium used at PHERMEX over the last 32 years is -35,000 lb (-16,000 kg). 
Of this, 30 percent, or 11,000 lb (4,800 kg) of depleted uranium, is estimated to remain within the soil 
contamination circle. Clearly, this is greater than the estimated 1,300 lb (568 kg) of uranium accounted 
for in the surface soils (i.e., to 3 in or 7.5 em depth) within 200 ft (61 m) of the firing point at 
PHERMEX. However, a circle of radius 200ft (61 m) represents only -20 percent of the area of the soil 
contamination circle that has a radius of 460ft (140m). If 11,000 lb (4,800 kg) of depleted uranium 
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were uniformly distributed in the upper -1 ft (-30 em) of soil within an -460-ft (-140-m) radius soil 
contamination circle, the resulting uranium concentration would be -190 ppm. 

Under the No Action Alternative, the total inventory of depleted uranium used at PHERMEX after an 
additional 30 years would be 82,000 lb (37,000 kg) of depleted uranium. Of this, 30 percent, or 
-24,000 lb (-11,000 kg), of depleted uranium would remain onsite within the soil contamination circle 
and contribute to soil contaminant concentrations. If initially distributed uniformly in the upper -1 ft (30 
em) of the soil contamination circle, the resulting uranium concentration would be 430 ppm. 

While total uranium concentration in soils in the immediate vicinity of firing points is known to be 
significantly higher (e.g., average values of 3,789 and 4,650 ppm values calculated for PHERMEX and 
E-F firing sites), these areas represent a relatively small fraction of the overall soil contamination circle in 
an area-weighted average. Area-weighted average concentrations calculated at E-F (542 ppm for a 660-ft 
or 200-m radius) and PHERMEX (456 ppm for a 200-ft or 61-m radius) are comparable to those 
calculated for the uranium inventory forecast to be within the soil contamination circle of PHERMEX 
operations (i.e., 190 ppm current and 430 ppm future). 

The soil contamination circle radius of current PHERMEX operations, 460 ft (140 m), is assumed to apply 
to alternatives involving either the PHERMEX or DARHT sites. Based on soils contamination data from 
PHERMEX and E-F firing sites and the ratio of inventory planned for usage versus that used at 
PHERMEX, the maximum average soil contamination level for depleted uranium at the firing point of the 
DARHT site is not anticipated to be greater than 5,300 ppm (i.e., 4,000 ppm x 46,000 lb (21,000 kg) 
depleted uranium/35,000 lb (16,000 kg) depleted uranium). Similarly, the maximum average soil 
contamination level observed at PHERMEX in the vicinity of the firing point under either the No Action 
or Upgrade PHERMEX alternatives is not anticipated to be greater than double that observed currently at 
PHERMEX or 9,300 ppm [i.e., 4,000 ppm x 82,000 lb (37,000 kg) depleted uranium/35,000 lb (16,000 
kg) depleted uranium]. 

It is apparent from the recent surface soil survey of PHERMEX (Fresquez 1994) that beryllium and lead 
contamination drops to background levels inside of the soil contamination circle for depleted uranium. 
However, no information is available on site cleanup and removal of beryllium and lead. Therefore, the 
entire original inventory of both beryllium and lead is assumed to be dispersed within the soil 
contamination circle and available for migration in hydrologic pathways. 

There is no information on the distribution of copper and aluminum in the soils surrounding the 
PHERMEX firing point. Nor is there information about periodic cleanup activities at the firing point 
removing either copper or aluminum. Consequently, total inventories of copper and aluminum are 
assumed to be in the soils and available for migration via surface water and ground water pathways. 
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APPENDIX E 

This appendix provides background information on 1) estimates of recharge at the mesa top (i.e., firing 
sites), 2) the solubilities and distribution coefficients associated with the metals of interest when associated 
with LANL site sediments, 3) the approach taken to model surface water pathway, and 4) the approach 
taken to model the vadose zone and ground water pathways. 

APPENDIX El: DEEP DRAINAGE BENEATH THE 
DARHT AND PHERMEX SITES 

El.l ABSTRACT 

Meteoric water that drains well below the lowest level of plant roots is called deep drainage and can 
transport solubilized contaminants through vadose zone deposits to ground water. This pathway for 
contaminant migration to the accessible environment must be evaluated to understand the potential for 
surface soil contamination to migrate through the mesa and underlying vadose zone to ground water. The 
objective of this study was to estimate the deep drainage rates at two locations, the DARHT and 
PHERMEX sites. Estimates of deep drainage were performed using the UNSAT-H computer code, daily 
weather data from 1980 to 1994, and, in lieu of site-specific data, surrogate information for the hydrologic 
properties of vegetation and soils. Drainage rates were determined for a variety of soil and vegetation 
scenarios; the actual rates depend explicitly on the site-specific surface conditions. For the scenarios 
studied, the drainage rates ranged from 4.7 to 520 mm/yr. For the center of the DARHT site, the rates for 
an unvegetated surface were 265 and 360 mm/yr depending on the soil type. Modifying the surface with a 
gravel cover increased the drainage rate to 520 mm/yr. For the center of the PHERMEX site, the rate was 
124 mm/yr for the unvegetated surface. Allowing shrubs and grasses to grow on the sites reduced, but did 
not eliminate, deep drainage. The potential exists for deep drainage at both sites. Whether deep drainage 
actually exists can only be determined with site-specific measurements. 

E1.2 INTRODUCTION 

One component of the DARHT EIS is an analysis of the potential for deep drainage beneath the DARHT 
and PHERMEX sites to carry contaminants to the main aquifer. At other DOE sites, deep drainage has 
transported solubilized contaminants to underlying ground water systems. While such transport is not 
apparent beneath Threemile Mesa on which DARHT and PHERMEX are located, it does represent a 
pathway of interest and must be evaluated. The objective of this portion of the EIS was to estimate the 
deep drainage rate beneath the DARHT and PHERMEX sites. 
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E1.3 PRIOR ESTIMATES 

Information on the rates of deep drainage beneath the DARHT and PHERMEX sites was unavailable. 
However, occasional monitoring at other locations at LANL indicates that deep drainage rates are highly 
variable, ranging from near zero to more than the annual precipitation rate, depending on the surface 
conditions at each of the specific locations. 

Abeele et al. (1981) and Nyhan (1989a) reported water content profiles measured with neutron probes in 
several deep access wells. Some wells had low water contents in the tuff, indicating little, if any, deep 
drainage. Other wells had high water contents, particularly in the upper zones of tuff, possibly indicative 
of recent deep drainage. In one well, the high water contents implied that water was added in excess of 
precipitation rates. Nyhan (1989) speculated that an unlined drainage ditch routed surface water to the 
vicinity of the well, where the water subsequently infiltrated. Abeele et al. (1981) also alluded to the 
influence of surface topography as a factor in affecting infiltration rates and thus deep drainage rates. 

Abeele et al. (1981) reported that the flux in the overburden above a waste disposal pit was always 
directed downward below a depth of about 13 ft (4 m) during a two-year period. In 1978, it was 3.5 in/yr 
(90 mm/yr); in 1979, it was 6 in/yr (150 mm/yr). The difference was attributed to extremely high 
precipitation at the end of 1978 and the beginning of 1979. At another location at LANL, Abeele et al. 
(1981) estimated a downward rate of 0.01 in/yr (0.3 mm/yr). It has been summarized as follows: 

"Where the soil cover has not been disturbed, little if any water from precipitation 
infiltrates the underlying tuff (Purtymun and Kennedy 1971). Where the soil cover was 
disturbed, as in the waste disposal areas, the moisture content of the tuff indicates a much 
higher degree of infiltration than the one that might have been implied by the moisture 
content fluctuations found in the undisturbed tuff (Abeele et al. 1981)." 

Rogers and Gallaher (Rogers 1995) reviewed the hydraulic properties of the Bandelier Tuff as well as 
other units. Their review included core data from several areas at the LANL facility; the data came 
from both mesa tops and canyon bottoms. They concluded that "[t]he canyon bottom and mesa top 
hydraulic head profiles suggest that downward flow of water occurs beneath the surface of the Pajarito 
Plateau" (Rogers 1995). They noted two exceptions where there was the suggestion of upward flow, 
one of which they speculated was caused by "increased external air circulation through the mesa 
sides." 

Core data were unavailable for the DARHT and PHERMEX sites. In lieu of site-specific data, data 
reported by Rogers and Gallaher (Rogers 1995) for other mesa tops were used to estimate deep 
drainage. Assuming a hydraulic gradient close to unity, one can equate the in situ hydraulic 
conductivity to the drainage rate. Rogers and Gallaher lumped core data together to calculate mean in 
situ conductivity values. In their table 5, Rogers and Gallaher report both harmonic and arithmetic 
mean values of hydraulic conductivity. For Area TA-54, Rogers and Gallaher reported values ranging 
from 1.7 x 10-6 to 0.06 in/yr (4.3 x 10-5 to 1.5 mm/yr) for the harmonic and arithmetic means, 
respectively. For Area TA-16, the rates ranged from 3 to 55 in/yr (79 to 1,390 mm/yr). For Area 
TA-53, the rates ranged from 7 to 3,660 in/yr (180 to 93,000 mm/yr). While not from the DARHT or 
PHERMEX sites, these ranges indicate clearly that deep drainage can vary greatly from site to site. 
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The impact of early and recent LANL operations may not always be reflected in core data - and this 
makes interpretation difficult. For example, Allison et al. (1994) related the case of land clearing in 
Australia in which the recharge rate increased from 0.003 to 1.8 in/yr (0.08 to 45 mm/yr). The 
pressure front generated by the increase in recharge took nine years to reach the 25-ft (7.5-m) depth. 
Foxx and Tierney (1984) related the historical occurrence of grazing and logging as well as the impact 
of recent disturbances from LANL operations. Generally, such changes alter plant communities and 
reduce their ability to transpire water, thus increasing the potential for deep drainage. Depending on 
the pre-disturbance drainage rate, an increase in drainage may take decades or centuries to propagate 
downward through the tuff. Thus, core data collected today must be interpreted and used cautiously, 
especially if one does not know or account for the history of surface conditions at specific sites. 

E1.4 METHOD 

Deep drainage was estimated at the DARHT and PHERMEX sites using simulation modeling. 
Simulations were conducted using the UNSAT-H Version 2.02 computer code (Fayer and Jones 1990). 
The UNSAT-H computer code, developed for the Hanford site, was selected because it was developed 
for and has been applied to estimate deep drainage at DOE sites in the arid and semi-arid western 
United States. The code models one-dimensional, deep drainage, accounting for the hydrological 
characteristics of soil media, climate, and vegetation. The exhibit E 1-1 contains a listing of an 
example input file for UNSAT-H. The model requires information on the domain, soil properties, 
initial conditions, boundary conditions, and plants. 

E1.4.1 Domain 

The model domain extended to 16ft (5 m). This depth is well below the zone of evapotranspiration 
for most species. Some roots have been observed at greater depths within fractures (Tierney and Foxx 
1987), but these were not considered in this one-dimensional modeling exercise. Also, because of the 
one-dimensional nature of this analysis, processes such as interflow (subsurface lateral drainage) were 
not addressed. The node spacing ranged from 0.1 in (0.2 em) at the soil surface to 20 in (50 em) at 
the 16-ft (5-m) depth. At the transition between different materials, the node spacing was reduced to 
0.8 in (2.0 em). 

E1.4.2 Soil Properties 

The soil at the center of the DARHT site is mapped as Pogna sandy loam (Nyhan et al. 1978). Some 
of the soil samples collected at the DARHT site for a geotechnical investigation report (Korecki 1988) 
indicated that there is more clay than expected for a Pogna sandy loam. Nyhan et al. (1978) indicated 
that the Pogna sandy loam has small inclusions of other soil types. Based on the descriptions reported 
by Korecki (1988), a likely candidate for some of the soil at the DARHT site is the "Typic 
Eutroboralf, fine," which includes layers of sandy loam, sandy clay, and clay. In the blueprints for the 
DARHT Facility (LANL 1993a), several drawings indicate surface modifications that include stripping 
the soil off and building directly on the tuff as well as covering the surface near the firing point with 
gravel. At some distance from the center of the DARHT site is another soil type, the Seaby loam, 
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EXIDBIT El-1.-Example Input File for UNSAT-H Computer Code 

DP1: Typic Eutroboralf, fine, with grass-shrub cover 40%, 
day 74 and 288 

1 1 1 1 0 0 0 
iplant,lower,ngrav,iswdif,etc. 

0 365 365 1 1 0 0.0 
nprint,dayend,ndays,nyears,etc. 

1 2 0 1 0 
nsurpe,nfhour,itopbc,et_opt,icloud 

4 1 1 0 3 1 
kopt,kest,ivapor,sh_opt,inmax,inhmax 

0.0 1.00e+05 0.0 
hirri,hdry,htop,dhmax 

5.0e-05 1.00e+OO 1.0e-08 
dmaxba,delmax,delmin,stophr 

0.66 288.46 0.24 
tort,tsoil,vapdif,qhtop 

0.0 0.0 0.0 
tgrad,tsmean,tsamp,qhleak 

0.5 1.6 l.Oe-06 
wtf,rfact,rainif,dhfact 

5 68 
1 0. 0 1 
1 0. 8 1 
1 2.4 1 
1 7. 0 1 
1 15.0 1 
5 23.0 5 
5 31.0 5 
5 41.0 5 
5 50.0 4 
4 59.0 4 
4 80.0 4 
4 91.0 4 
3 99.0 3 
3 115.0 3 
3 175.0 3 
3 275.0 3 
3 375.0 3 

Sandy loam retention 

0.2 
1.0 
3.0 
9.0 

17.0 
25.0 
33.0 
44.0 
52.0 
63.0 
84.0 
93.0 

102.0 
123.0 
200.0 
300.0 
400.0 

0.4100 0.0650 0.0750 
Sandy loam conductivity 

2 4.43 0.0750 
Gravel retention 

0.419 0.0050 4.9300 
Gravel conductivity 

2 1260.0 4.9300 
Tuff retention 

0.4690 0.0450 0.0029 
Tuff conductivity 

2 0.1188 0.0029 
Sandy clay retention 

0.3800 0.1000 0.0270 
Sandy clay conductivity 

2 0.1200 0.0270 
Clay retention 

0.3800 0.0680 0.0080 
Clay conductivity 

2 0.2000 0.0080 

1 
1 
1 
1 
5 
5 
5 
5 
4 
4 
4 
3 
3 
3 
3 
3 
3 

0.0 

24.0 

1.0 

0.0 

O.Oe-00 

0.4 
1.4 
4.0 

11.0 
19.0 
27.0 
35.0 
46.0 
54.0 
68.0 
86.0 
95.0 

106.0 
135.0 
225.0 
325.0 
450.0 

1.8900 

1.8900 

2.19 

2.19 

1. 884 

1. 884 

1.230 

1.230 

1. 090 

1. 090 

*** Initial matric suction values go here 

matn,npt 
1 
1 
1 
1 
5 
5 
5 
5 
4 
4 
4 
3 
3 
3 
3 
3 
3 

0.5 

0.5 

0.5 

0.5 

0.5 

0.6 
1.8 
5.5 

13.0 
21.0 
29.0 
38.0 
48.0 
56.0 
74.0 
89.0 
97.0 

110.0 
150.0 
250.0 
350.0 
500.0 
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ExmBIT El-1.-Example Input File for UNSAT-H Computer Code- Continued 

Plant information for shrubs and grasses 
1 1 1 1 74 288 leaf,nfroot,nuptak,nfpet,etc 

12 0.6 npoint,bare 
0 0.70 91 0.70 105 1. 00 121 1.33 135 1. 70 ngrow,flai 

213 1. 70 227 1. 60 244 1.50 258 1.28 274 1. 08 ngrow,flai 
305 0.70 366 0.70 ngrow,flai 

0.000 0.0000 1.0000 aa,b1,b2 
0 0 0 0 0 0 0 0 0 0 ntroot 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

366 366 366 366 366 366 366 366 366 366 
366 366 366 366 366 366 366 366 366 366 
366 366 366 366 366 366 366 366 

4.0e+04 1.0e+03 30.0 hw,hd,hn 
4.0e+04 1.0e+03 30.0 hw,hd,hn 
4.0e+04 1.0e+03 30.0 hw,hd,hn 
4.0e+04 1.0e+03 30.0 hw,hd,hn 
4.0e+04 1.0e+03 30.0 hw,hd,hn 

*** Meteorological data go here 

which should be considered. Thus, five soil scenarios were envisioned for this analysis: 1) tuff, 2) gravel 
above tuff, 3) Pogna sandy loam, 4) Typic Eutroboralf, fine, and 5) Seaby loam. Table El-l shows the 
soil profile description for each scenario. 

The soil type at the center of the PHERMEX site is mapped as Nyjack loam (Nyhan et al. 1978). Nearby 
soil types include the Seaby loam (included in the DARHT scenario list) and the Hackroy sandy loam. 
The Nyjack loam and Hackroy sandy loam were added to the list in table El-l to bring the total number 
of soil profile scenarios to seven. 

Hydraulic properties were assigned to each porous material in table El-l. Specifically, water retention 
and hydraulic conductivity were described using the van Genuchten ( 1980) retention function and the 
Mualem (1976) conductivity model; table El-2 shows the parameters. Hydraulic properties specific to 
the site soils were unavailable. Instead, the particle size description (e.g., sandy loam, clay) was used to 
assign parameters based on the correlations reported by Carsel and Parrish (1988). For those materials 
with gravel, the hydraulic parameters reported by Carsel and Parrish (1988) were modified using the 
method proposed by Bouwer and Rice (1983). The actual properties of the tuff unit beneath the surface 
of the DARHT site were unknown. For this study, the properties of the Tshirege Unit 3 were used 
(Rogers 1995). This unit appears to be the highest in elevation for which hydraulic properties are 
available. All hydraulic properties were assumed to be isothermal and non-hysteretic. Soil freezing was 
not addressed. 

E1.4.3 Initial Conditions 

There was no information on the 1980 matric suction distribution at the DARHT or PHERMEX sites. 
Therefore, the first year (1980) of every simulation was repeated until the water balance variables (i.e., 
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TABLE El-1.-soi/ Profile Descriptions for the Computer Simulations 

Soil Profile 
Depth Interval 

Porous Material 
(em) 

Tuff 0 to 500 tuff 

Gravel Above Tuff 0 to 30 gravel 
30 to 500 tuff 

Pogna Sandy Loam 0 to 30 sandy loam 
30 to 500 tuff 

Typic Eutroboralf, fine 0 to 18 sandy loam 
18 to 51 clay 
51 to 94 sandy clay 

94 to 500 tuff 

Seaby Loam 0 to 13 loam 
13 to 25 clay loam, 40 percent gravel 
25 to 30 clay loam, 55 percent gravel 
30 to 66 gravel 

66 to 500 tuff 

Nyjack Loam 0 to 8 loam 
8 to 61 clay loam 

61 to 99 sandy loam, 25 percent gravel 
99 to 500 tuff 

Hackroy Sandy Loam 0 to 8 sandy loam 
8 to 25 clay 

25 to 30 clay, 25 percent gravel 
30 to 500 tuff 

evaporation, transpiration, drainage, and runoff) changed by less than 0.004 in (0.1 mm) from one year 
to the next. The reason for the iteration was to lessen the impact of the unknown initial conditions. 

E1.4.4 Boundary Conditions 

The surface boundary was described with weather data, which were summarized by Bowen (1990). The 
daily precipitation data were obtained for theTA-59 site for 1980 to 1990 and the TA-6 site for 1991 to 
1994. During each day, the precipitation was added at the rate of 0.4 inlh (1 em/h) until the day's total 
was applied to the surface. Snow was treated as an equivalent rainfall. No adjustment was made for 
delays in snowmelt. 

Daily potential evapotranspiration (PET) values were calculated using the Penman Equation in Doorenbos 
and Pruitt (1977) and daily weather parameters from the TA-59 and TA-6 sites. These parameters 
included wind speed at 75 ft (23 m), maximum and minimum air temperature and dew-point temperature 
at 4 ft (1.2 m), solar radiation, and cloud cover. The dew-point temperature data set was sparse. When 
data existed, a comparison to measured minimum air temperature showed the dew-point temperature to 
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TABLE El-2.-Parameters Used to Describe Hydraulic Properties in the Simulations 

Porous Gravel 
8$ Br 

a Ks 
Material (vol %) (1/cm) 

n 
{em/h) 

Tuff 0 0.469 0.045 0.0029 1.88 0.119 

Gravel 100 0.419 0.005 4.93 2.19 1260.0 

Sandy loam 0 0.410 0.065 0.075 1.89 4.42 

Sandy loam 25 0.308 0.049 0.075 1.89 2.83 

Sandy clay 0 0.380 0.100 0.027 1.23 0.12 

Loam 0 0.430 0.078 0.036 1.56 1.04 

Clay loam 0 0.410 0.095 0.019 1.31 0.26 

Clay loam 40 0.246 0.057 0.019 1.31 0.122 

Clay loam 55 0.185 0.043 0.019 1.31 0.0846 

Clay 0 0.380 0.068 0.008 1.09 0.200 

Clay 25 0.285 0.051 0.008 1.09 0.130 

as Saturated moisture content. 

ar Residual moisture content. 
(l Fitted van Genuchten parameter, 1/cm. 
n Fitted van Genuchten parameter. 
Ks Saturated hydraulic conductivity, em/h. 

Note: The van Genuchten parameter m was set equal to 1-1/n. The standard value of 0.5 was used for the pore 
interaction term. 

be less than or equal to the minimum air temperature. Because a relatively complete record of daily 
minimum air temperature existed, the daily dew-point temperature was approximated as the minimum air 
temperature. Cloud cover data were not available. Instead, cloud cover was approximated using the 
measured solar radiation and calculations of the potential solar insolation for Los Alamos (Campbell 
1985). 

During the evaporation process, the matric suction of the surface node was not allowed to exceed a 
predetermined value. For most of the simulations, the value was 1,450 lb/in2 (10 MPa). For the gravel 
surface scenario, however, this limit increased the difficulty of the solution. Instead, a value of 14.5 lb/in2 

(0.1 MPa) was used. 

The bottom boundary was described with a unit gradient condition. Observations at other sites indicate 
that unit gradient conditions exist in the tuff in certain zones at certain sites, but it is not universal. For 
these simulations, plant roots were assumed to be no more than 3.3 ft (1 m) deep. As long as the 
simulations indicated that deep drainage was greater than 0.04 in/yr (1 mm/yr), the unit gradient condition 
at 16 ft (5 m) was assumed to be valid. 
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E1.4.5 Plants 

Plant information consisted of the method to partition potential evapotranspiration, active season, bare 
fraction, root length density, and maximum root depth during the year, as well as the effectiveness of plant 
water withdrawal as a function of soil matric suction. According to the Environmental Restoration 
Program (ERP), the plant community on the PHERMEX mesa is the pinon-ponderosa-juniper association 
(LANL 1993b). In the vicinity of the facilities, however, this community has been eliminated and 
replaced by structures (e.g., roads, parking lots, buildings), bare ground, and shrubs and grasses. Data for 
those plants pertinent to the DARHT and PHERMEX sites were not available. Instead, literature 
parameters or reasonable estimates of parameters were chosen. Plant responses to precipitation and 
temperature variations, fire, disease, nutrient cycling, grazing, and land use changes were not addressed 
in the simulations. 

The leaf area method was used to partition potential evapotranspiration into potential evaporation and 
potential transpiration. Leaf area as a function of season was described using values reported by Nyhan 
(1989b) for a 40 percent cover of shrubs and grasses. 

The active season of the plants determined when to calculate transpiration and when roots started or 
stopped growing. The active season was specified with starting and ending days during the year. The 
shrubs and grasses were started on March 15 (day 74) and stopped on October 15 (day 288). These dates 
were estimates only but are reasonable given the monthly temperatures experienced at Los Alamos (Bowen 
1990). 

The bare fraction of soil was used to scale potential transpiration based on the amount of soil surface 
covered by the vegetation. If the bare fraction was zero, the cover percentage would be 100 percent and 
there would be no reduction in potential transpiration. For the grasses and shrubs cover, the bare fraction 
was assigned as 0.6. This means that the vegetation covered 40 percent of the ground surface (Nyhan 
1989b ); therefore, potential transpiration was appropriately reduced by 60 percent. Any reduction to 
potential transpiration caused by a less than 1 00 percent cover is added to potential evaporation. After 
all the manipulations, the sum of potential evaporation and potential transpiration must equal potential 
evapotranspiration. 

Root length density data were unavailable. The roots of the grasses and shrubs were considered to be at 
their maximum depth throughout the growing season. The maximum depth was defined as the surface 
of the uppermost tuff unit. This depth ranged from 12 in (30 em) in the Pogna sandy loam to 39 in 
(99 em) in the Nyjack loam. Roots have been observed in cracks and fissures in the tuff (Tierney and 
Foxx 1987). For this one-dimensional analysis, however, cracks and fissures were not considered in the 
conceptual model. 

Data on flant water uptake as a function of matric suction were also unavailable. A matric suction of 
0.4 lb/in (0.003 MPa) was assumed to be the limit below which plants ceased transpiration because of 
anaerobic conditions. From 0.4 to 14.5 lb/in2 (0.003 to 0.1 MPa), plants were assumed to withdraw water 
at the potential rate. Above 14.5 lb/in2 (0.1 MPa), but below the permanent wilting point, plants were 
assumed to withdraw progressively less water as the matric suction increased. Typically, the matric 
suction above which plants cease to transpire is 220 lb/in2 (1.5 MPa) (i.e., the permanent wilting point). 
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Sagebrush was reported to operate in soils with matric suctions as high as 1,000 lb/in2 (7.0 MPa) 
(Fernandez and Caldwell1975; Branson et al. 1976). For this study, as an approximation, an intermediate 
value of 580 lb/in2 (4.0 MPa) was chosen. 

E1.5 RESULTS 

Table El-3 shows that the deep drainage rate is highly dependent on the soil profile and the presence of 
vegetation. Table El-3 also shows that, for a given combination of soil profile and vegetation, the year
to-year rates [as estimated at the 16-ft (5.0-m depth)] can vary by more than a factor of two. Figures El-l 
to El-6 illustrate the yearly variation more clearly. 

The deep drainage rate at the center of the DARHT site was estimated to be 10 or 14 in/yr (265 or 
360 mm/yr) depending on the soil type and assuming vegetation was not allowed to grow. Table E1-3 
shows that the estimated rates were reduced by more than half when plants were included. If the 
immediate center of the site was covered with a layer of gravel (LANL 1993 b), the drainage rate would 
nearly double to 20 in/yr (520 mm/yr), or 95 percent of the precipitation. If the tuff were left exposed 
at any point, the results in table E1-3 suggest that the drainage rate would be only 1.3 in/yr (34 mm/yr), 
which is much lower than the rates estimated for the soils. The reason is that the tuff holds infiltrating 
water relatively near the surface, and its soil hydraulic properties are conducive to upward unsaturated 
flow. Thus, higher evaporation rates occur from exposed tuff surfaces. 

At some distance from the center of the DARHT site is the Seaby loam soil. The simulation results 
indicate the drainage rate in this soil type is much less than for either the Pogna sandy loam or Typic 
Eutroboralf soils. 

The deep drainage rate at the center of the PHERMEX site was estimated to be 5 in/yr (124 mm/yr) 
(assuming vegetation was not allowed to grow). At some distance from the center of the PHERMEX site 
are the Seaby loam, with rates slightly higher than the Nyjack loam, and the Hackroy sandy loam, with 
rates three times greater than the Nyjack loam without plants, and thirty times greater than the Nyjack 
loam with plants. 

These results are in accord with previous simulation results (Nyhan 1989a) for seepage through covers 
over waste disposal areas. Nyhan estimated seepage rates of 2.4 and 4.8 in/yr (60 and 120 mm/yr) for 
a cover with range grass and a bare cover, respectively, assuming a saturated conductivity of 0.08 inlh 
(0.2 em/h) for the cover. For the years 1977 to 1987, Nyhan showed that the seepage rate varied between 
0 and 6.3 in/yr (0 and 160 mm/yr) for the bare cover and for a cover with a poor range grass. 

When the precipitation rate exceeds the ability ofthe soil to accept infiltration, water begins to accumulate 
on the soil surface. Once the storage capacity of the soil surface is exceeded, overland flow, or runoff, 
begins. The UNSAT-H model assumes zero surface storage; thus, water that does not infiltrate is 
considered to be runoff. Table E1-3 shows the average annual runoff for each of the simulations. Only 
those soil profiles that had one or more clay layers had runoff. The Nyjack loam, Seaby loam, and 
Hackroy sandy loams had the highest rates; the Seaby loam was highest with 1.2 in/yr (30 mm/yr). Some 
of these high rates were comparable to the drainage rate. For the Nyjack loam, the runoff rate was 
actually twice the drainage rate [which, in this case, was quite low at 0.02 in/yr (4.7 mm/yr)]. The impact 
of frozen soil, snow, and rapid snowmelt on runoff and deep drainage was not evaluated. 
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TABLE El-3.-Summary of Simulation Results for 1981 to 1994 

Annual 
Average 

Max. Average Annual Rates (mmlyr) Drainage Annual 
Soil8 Root Rates 

Mass Error 
Profile Depth (mmlyr) 

(em) %of Evaporation Transpiration Runoff Drainage Max Min mm 
drain 

Tuff na 505.5 0.0 0.4 33.8 44.3 16.5 0.1 0.3 

Gravel na 21.5 0.0 0.0 519.5 653.6 394.1 3.0 0.6 

Pogna na 183.5 0.0 0.0 359.9 449.2 261.4 0.5 0.1 

Pogna 30 209.3 166.5 0.0 164.9 211.6 88.7 1.1 0.7 

Typic na 272.6 0.0 3.7 265.3 328.1 192.4 1.5 0.6 
Eutroboralf 

Typic 94 279.1 196.7 1.9 57.1 80.8 18.0 2.3 4.1 
Eutroboralf 

Sea by na 464.8 0.0 30.0 32.4 54.1 5.1 0.5 1.5 

Seaby 30 337.9 164.7 13.2 9.5 23.8 1.5 0.5 4.9 

Nyjack na 395.9 0.0 22.4 124.0 168.2 67.5 0.1 0.1 

Nyjack 99 310.8 200.8 11.8 4.7 11.5 0.8 0.4 7.8 

Hack roy na 200.0 0.0 25.0 318.4 397.8 248.2 1.3 0.4 

Hackroy 30 189.0 190.6 15.4 142.6 197.6 91.5 7.6 5.3 

8 Tuff, Gravel, Pogna sandy loam, Typic Eutroboralf (fine), Seaby loam, Nyjack loam, Hackroy sandy loam. 

At LANL, Wilcox (1994) reported that runoff accounted for 10 to 18 percent of the precipitation received 
during a two-year study of the intercanopy zone of a pinon-juniper woodland. The soil was from the 
Hackroy series and the slope was about 4.4 to 5.3 percent. While not directly applicable to the DARHT 
and PHERMEX sites, the results from Wilcox (1994) demonstrate that runoff can be a significant 
component of the water balance at LANL and thus impacts the estimation of deep drainage rates at these 
two sites. The Wilcox study did consider snow and snowmelt processes. If actual runoff is higher than 
predicted (table El-3) at the two sites, the predicted drainage rates are higher than they should be. 

E1.6 SENSITMTIES 

Several issues that arose during this study included hourly versus daily precipitation, the use of the 14-yr 
record versus the longer term precipitation record, the calculation of the daily average dew-point 
temperature, the calculation of internodal conductances, the effect of initial conditions, and mass balance. 
Most of these issues were evaluated by conducting additional simulations and comparing to the originals 
summarized in table El-3. 
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E1.6.1 Hourly Precipitation 

As configured, the UNSAT-H computer code applies daily precipitation at the rate of 0.4 inlh (10 mm/h) 
starting at 0000 h until the day's amount has been applied to the soil surface. The concern is that the 
daily rates will underestimate runoff because they fail to represent the high intensities that sometimes 
occur. Four years (1991 to 1994) of 1S-min precipitation data were used to provide hourly precipitation 
input for the UNSAT-H code. The Pogna sandy loam and Seaby loam profiles without plants were 
simulated. The Pogna sandy loam had no runoff using either daily or hourly precipitation data. In fact, 
the hourly precipitation resulted in a slight reduction in evaporation, mainly because hourly precipitation 
that occurred during the day reduced evaporation. Overall, estimated drainage increased by about 
0.04 in/yr (1 mm/yr). For the Seaby loam, the hourly precipitation data resulted in a 13 percent reduction 
in runoff. The seemingly contradictory result is understandable. For the daily precipitation, all the rates 
were 0.4 inlh (10 mmlh). For the hourly precipitation, most of the rates were far less than 0.4 inlh 
(1 0 mmlh) while some rates were more. The net result of using hourly precipitation was a O.OS in/yr 
(1.3 mm/yr) reduction in annual runoff. 

E1.6.2 Precipitation Record 

The drainage rate varies from year to year as a function of the precipitation distribution and amounts and 
the weather. The question that remains unanswered is whether the 14-yr record used for this study 
adequately represents the longer term weather that has been observed or can be reasonably expected to 
occur. Bowen (1990) reported precipitation extremes for LANL for the period from 1911 to 1988. The 
record shows that the largest annual precipitation amount was 30.3 in (770.6 mm}, which occurred in 
1941. That amount is about 17 percent greater than the highest value used in this study. Bowen ( 1990) 
also reported that the highest seasonal snowfall occurred in 1986-1987. That period is within the period 
used for this study. Both the highest annual precipitation and seasonal snowfall records are very near the 
estimated 100-yr values reported by Bowen (1990). If this analysis of deep drainage were to extend much 
beyond 100 years, consideration would have to be given to analyzing for greater precipitation amounts 
and intensities than used for this study. 

E1.6.3 Dew-point Temperature 

A clean and continuous record of daily average dew-point temperature was not available for the period 
1980 to 1994. In lieu of actual data, daily dew-poi~t temperatures were approximated as equivalent to 
the minimum daily air temperatures. Daily dew-point temperature from 1982 showed that the minimum 
air temperature may be roughly 9°F (S°C) higher than the dew-point temperature. The Pogna sandy loam 
scenario with and without plants was simulated using dew-point temperatures that were 9°F (S 0 C} lower 
than the minimum daily air temperature. In both cases, estimated evapotranspiration increased and 
drainage decreased (2 percent reduction without plants; 16 percent with plants). Similar results are 
expected for the other soil profiles. 
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E1.6.4 Internodal Conductance 

For all of the simulations without plants, the geometric mean was used to approximate internodal 
conductances. The Pogna sandy loam simulation without plants was repeated with arithmetic averaging. 
The result was a much higher evaporation rate and a 24 percent reduction in the drainage rate. All of the 
simulations with plants were conducted using the arithmetic mean. The Pogna sandy loam simulation with 
plants was repeated with geometric averaging. The result was significantly reduced evaporation and a 
25 percent increase in the drainage rate. One way to view the results overall, in the context of the 
averaging scheme, is that the simulations with plants and arithmetic averaging represent the lower estimate 
of deep drainage, and the simulations without plants but with geometric averaging represent the upper 
estimate. 

E1.6.5 Initial Conditions 

To overcome the lack of initial conditions, the simulation of 1980 was repeated until there was less than 
a 0.004-in (0.1-mm) annual change in the water balance components and in the drainage flux through the 
tuff. This requirement was relaxed for some of the simulations with plants because the rates under the 
1980 weather conditions were either very low or the flux was actually upward. Using these initial 
conditions, the simulation results for some soil profiles showed drainage rates that increased slowly during 
part or all ofthe 14-yr period, indicating some sensitivity to the initial conditions. To ascertain the degree 
of sensitivity to initial conditions, the Pogna sandy loam and Seaby loam profiles without plants were 
simulated with a uniform initial matric suction profile of39 in (100 em), which is very wet. Figure E1-7 
shows that, after two years, the annual drainage rates from the initially wet (open triangles) Pogna sandy 
loam were nearly identical to what was predicted using the drier initial conditions (filled triangles). The 
14-yr average rate was also nearly identical to the average rate predicted using drier initial conditions. 
In contrast, figure El-7 shows that the annual drainage rates from the initially wet Seaby loam took the 
entire 14 years to come within 3 percent of the original simulation reported in table E1-3. Also, the 14-yr 
average rate was double the average rate predicted using drier initial conditions. When drainage rates are 
high, the initial conditions appear to become unimportant after only 1 to 2 years. When the rates are low, 
the initial conditions appear to influence the simulation results for at least as long as 14 years. The 
technique of conducting two simulations, one initially dry and one initially wet, can be used to illustrate 
the impact and provide bounding drainage predictions. Based on testing, the limited results suggest that 
the initial conditions used in the study caused an underestimate of deep drainage of no more than 12 to 
16 in/yr (30 to 40 mm/yr). 

E1.6.6 Mass Balance 

The allowable mass balance error of a given simulation is controlled by the user. As more control is 
exerted, the simulation time requirement increases. Generally, the mass balance error was kept to less than 
1 percent of the drainage rate. For the very low rates, this requirement was relaxed to 10 percent. In two 
cases, the Seaby loam and Nyjack loam, even this requirement was initially not met. These soil profiles 
with vegetation were simulated again with tighter convergence criteria. The estimated water balance 
components changed by less than 0.04 in/yr (1 mm/yr), but the mass balance errors were reduced to less 
than 10 percent relative to the drainage estimates. Further reductions in the mass balance errors could be 
obtained but the results and conclusions would not likely be affected. 
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E1.7 SUMMARY 

1994 

The results of this study showed clearly that deep drainage at the DARHT and PHERMEX sites is 
possible. Estimated rates ranged from 0.2 to 14 in/yr (4.7 to 360 mm/yr) and could be as high as 20 in/yr 
(520 mm/yr) if the surface was graveled and unvegetated. These estimates are reasonably similar to other 
estimates (e.g, Abeele et al. 1981; Rogers 1995). 

APPENDIX E2: SOLUBILITY 
AND SORPTION OF METALS 

Mobilization of contaminants from the firing sites to and within Potrillo and Water canyons, and the 
associated subsurface environment is significantly affected by the contaminants' solubility in water and 
sorption onto soil and sediments. Thus, estimated solubility limits and distribution coefficients were 
determined for depleted uranium, beryllium, lead, nickel, copper, aluminum, iron, and silver at the LANL 
sites. The metals studied represent two classes: 1) those metals assigned annual expenditure rates (e.g. 
depleted uranium, beryllium, lead, and copper) (see chapter 3, table 3-4) and 2) those metals identified 
as included in the "other metals" category of the materials expended (see appendix B, table B-4) that were 
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also listed in the primary and secondary drinking water standards (i.e., 40 CFR 141 and 143) (e.g. 
aluminum, iron, nickel, and silver). Note, aluminum and stainless steel (hence iron) make up the majority 
of the "other metals" category of materials expended during tests. 

Because the numerical values for solubilities, distribution coefficients (Kd), and constants in the equations 
defining Kd are interrelated, these numerical values are given only in the metric units used by geochemists. 

E2.1 METHODOLOGIES FOR ESTIMATION 
OF SOLUBILITY AND DISTRIBUTION COEFFICIENTS 

Since no solubility experiments specific to the DARHT and PHERMEX sites were conducted previously, 
these values, except for depleted uranium, were obtained by running the geochemical model, MINTEQ 
(Felmy et al. 1984) with water quality data measl,lred at Beta Hole in the Water Canyon and in Well PM-4 
of the Pajarito Field (LANL 1988; LANL 1989; LANL 1990; LANL 1993c; Purtymun et al. 1994). The 
MINTEQ computer code was selected because it is a state-of-the-art geochemical code capable of 
calculating complex geochemical equilibria for reactions involving gases, aqueous solutions, adsorbed 
species, and minerals within a wide range of geochemical conditions and constraints. The code has 
associated with it a thermochemical database containing aqueous speciation and solubility data. The code 
was developed in the mid-1980s for the EPA as part of a system to model the migration and fate of 
pollutant metals; the code was subsequently modified for the Nuclear Regulatory Commission and DOE. 
For depleted uranium, field data measured at the E-F site (Hanson and Miera 1977), Aberdeen Proving 
Ground in Maryland (Erickson et al. 1993), and Yuma Proving Ground in Arizona (Erickson et al. 1993) 
were used to estimate solubility. Water quality data for the surface and subsurface water used for the 
MINTEQ modeling are shown in table E2-1. Distribution coefficients for depleted uranium, beryllium, 
lead, nickel, copper, aluminum, iron, and silver were estimated by using laboratory experimental results 
from other sites (e.g., Yucca Mountain in Nevada and the Hanford Site in Washington). 

Location 

Beta Hole 

PM-4 

TABLE E2-1.-Water Quality at the Beta Hole in Water Canyon 
and Well PM-4 in the Pajarito Field 

Carbonate 
Calcium Magnesium Potassium Sodium plus Chloride 
(mg/L) (mg/L) (mg/L) (mg/L) Bicarbonate (mg/L) 

(mg/L) 

12 4 3.3 17 51 11 

14 4 3 15 60 2 

E2.2 DEPLETED URANIUM 

Sulfate 
pH 

(mg/L) 

7.5 7.8 

2.5 7.85 

Depleted uranium is the isotopic form present in the studies cited here. The physical chemistry of various 
isotopic forms of uranium is essentially identical, so the general term "uranium" is used in this section. 
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E2.2.1 Solubility of Uranium 

Many studies have obtained data on uranium distributions at LANL and physicaVchemical characteristics 
(Hanson 1974; Hanson and Miera 1976; Hanson and Miera 1978; Elder et al. 1977; and Becker 1993). 
Common oxidation states of uranium are designated as uranium(III), uranium(IV), uranium(V), 
uranium (VI), but in the LANL geologic environment uranium (IV) and uranium (VI) are the most important 
(Onishi et al. 1981 ). Uranium(V~ species control the total uranium concentration in oxidizing 
environments. The uranyl ion (U02 + ) is a dominant species under oxidizing conditions. This cation can 
form many soluble and stable complexes with common ground water anions such as carbonate and sulfate 
(Onishi et al. 1981 ). In reducing conditions, uranium (IV) dominates and generally precipitates as uranium 
dioxide. Uranium content in solution, and thus also a distribution coefficient Kd, are a function of 
oxidation-reduction potential (Eh), pH, solution carbonate content, sediment characteristics (particle size, 
carbonate, phosphorous, and hydrous oxide contents), and organic matter content (organic carbon and 
humic substances) (Onishi et al. 1981). Data reviewed by Onishi et al. (1981) indicate that the uranium 
Kd for sediments from the Great Miami River (Ohio) ranged between 1,000 and 1,600 mL/g, while Kd 
values for sediments in 40 Japanese rivers varied between 1,000 and 6,000 mL/g. 

Erickson et al. ( 1993) performed a series of experiments and geochemical modeling to determine corrosion 
rate, solubility, and adsorption potential for uranium at Aberdeen Proving Ground in Maryland and the 
Yuma Proving Ground in Arizona. Uranium pieces corrode with a corrosion rate of 0.02 to 0.04 in/yr 
(0.05 to 0.10 cm/y) to form uranium (VI) hydrated oxides, mostly the yellowish mineral schoepite 
(U03•H20). The corrosion rate is fast enough that uranium is available for transport through dissolution 
of schoepite and subsequent surface and subsurface migration. The LANL E-F site exhibits a yellow 
corrosion product of uranium on the soil surface, a sign of schoepite. Soils (two types) at Aberdeen 
Proving Ground are predominantly silt with moderate cation exchange capacity (CEC), low calcium 
carbonate content, and low paste pH values (pH of 4 to 6). Soils (one set) at Yuma Proving Ground are 
predominantly gravel and sand with higher CEC, high carbonate minerals, and slightly basic (pH of 8 to 
8.5) saturation paste. Erickson et al. (1993) reported that the solubility of uranium at Aberdeen Proving 
Ground and Yuma Proving Ground is 10 to 280 mg!L, and 20 to 130 mg/L, respectively. They attributed 
the higher corrosion rate and uranium mobility measured at Yuma Proving Ground as primarily controlled 
by the higher dissolved carbonate, derived from the dissolution of carbonate minerals in this soil. Soil 
characteristics (especially carbonate content) at the LANL site fall between one of the Aberdeen Proving 
Ground soils and the Yuma Proving Ground soil types (LANL 1995). 

Furthermore, uranium concentrations in standing water at the detonation center of the E-F site were 86 
and 235 mg!L in 1975 and 1976, respectively, with nearly all of the uranium being in solution as opposed 
to suspended as fine solids (Hanson and Miera 1977). The uranium concentration in standing water at 
66 ft (20 m) to the southwest away from the detonation center was only 63 !J.g/L in 1975, i.e., three 
orders-of-magnitude less than the concentration measured in standing water at the detonation center. A 
uranium concentration in runoff water measured in 1975 at 330 ft (1 00 m) to the southwest (still on mesa 
top) away from the detonation center was 52 !J.g/L. These concentration differences between the 
detonation center and the short distances away imply that not enough uranium was transported from the 
firing point to maintain the uranium concentration in solution at the solubility limit of uranium even 65 
ft (20m) away. 
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Based on these studies, we selected uranium solubility limit to be 300 mg/L for the current study. We 
also assumed that corrosion of uranium is fast enough for uranium to be available for subsequent surface/ 
subsurface migration. 

E2.2.2 Sorption of Uranium 

Erickson et al. (1993) also conducted adsorption experiments and geochemical modeling with the chemical 
code, MINTEQ (Felmy et al. 1984). Experimental values for uranium distribution coefficients on the two 
soil types at Aberdeen Proving Ground were reported to be 4,360 and 328 mL/g. The Yuma Proving 
Ground site has the lowest Kd value (54 mL/g) due to the high carbonate solution concentrations despite 
the Yuma Proving Ground environment having the highest pH and CEC, two attributes that normally 
portend high adsorption. Since soil characteristics (especially carbonate concentrations) at the LANL site 
(Longmire 1995) fall between one of the Aberdeen Proving Ground soil types and the Yuma Proving 
Ground soil type, an expected Kd value with soil at the LANL site is estimated to be between 54 and 
328 mL/g. We selected distribution coefficient values for the LANL soil to be 50 mL!g, and 100 mL/g 
as conservative and more realistic estimates. Since suspended sediment in LANL canyon streams have 
finer particle size, and since it is generally believed that finer sediments exhibit greater Kd values (Onishi 
et al. 1981; Becker 1993), we selected Kd values of 100 and 200 mL/g to be conservative and more 
realistic estimates for the in-stream suspended sediment. 

E2.3 LEAD 

E2.3.1 Solubility of Lead 

The release rate of lead from the metal compounds into water depends largely on the oxidation rate of 
metallic lead, the dissolution of secondary minerals (e.g., lead carbonates), and the amount of water 
available to react with lead (Rhoads et al. 1992). However, we are not aware of any solubility and 
adsorption data for lead in contact with LANL waters or tuff. Thus, we performed geochemical modeling 
with MINTEQ to obtain lead solubility estimates for the LANL sites. The water quality data shown in 
table E2-1 was used to represent the LANL surface water and ground water conditions. The mineral 
cerrusite (PbC03) was imposed as the solubility limiting solid in this case. 

MINTEQ predicted lead solubility in canyon streams and ground water to be 48.2 and 45.7 J.Lg/L, 
respectively. Hence, we selected the lead solubility to be 50 JLg/L for both surface and subsurface waters 
at the LANL sites. 

Rhoads et al. (1992) conducted experiments and chemical modeling to determine the lead solubility in 
Hanford ground water. Assuming lead was in equilibrium with cerrusite, they used the geochemical code 
MINTEQ (Felmy et al. 1984) to predict the lead solubility to be 287 J.Lg/L, which is close to solubility 
limits of 236 to 482 J.Lg/L which they obtained in laboratory experiments. This result confirms the general 
validity of the MINTEQ simulation with cerrusite limiting lead solubility. 
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E2.3.2 Sorption of Lead 

Adsorption of dissolved lead depends on water and soil chemistry, and properties of the lead species in 
solution (Rhoads et al. 1992). However, a main factor affecting lead adsorption is the amount of iron 
oxides in the soil. 

According to Rhoads et al. (1992), batch experiments with Hanford ground water and relatively fine 
sediment (sand, silt, and clay mixture) yielded distribution coefficients varying from 1,190 mL/g at 
dissolved lead concentration of 200 p.g/L to 56,000 mL/g at dissolved lead concentration of 0.005 p.g/L, 
showing the following functional relationship: 

Kct = 9sso c-0·335 

where C is a dissolved lead concentration in p.g!L. This relationship yields Kd values of 2,580 mL!g at 
the dissolved lead concentration of 50 p.g!L, 1,410 mL/g at the dissolved lead concentration of300 p.g!L, 
and 1,150 mL/g at the dissolved lead concentration of 550 p.g!L. 

Based on this Hanford study, conservative and realistic distribution coefficient values of 1,000 and 
10,000 mL!g, respectively, for lead transport in the subsurface of the LANL site were selected. Because 
of the finer suspended sediment in canyon streams, their conservative and realistic distribution coefficient 
values were selected to be twice the values of ground water, e.g., 2,000 and 20,000 mL!g, respectively. 

E2.4 BERYLLIUM 

E2.4.1 Solubility of Beryllium 

Beryllium solubility was calculated using the geochemical code MINTEQ (F elmy et al. 1984) by imposing 
beryllium hydroxide (Be(OH)z) as the solubility limiting solid. Thermodynamic data used for this study 
on beryllium hydride were not a part of the original MINTEQ code but are incorporated in MINTEQA2 
(Version 3.0) and are reported in Serne et al. (1993). Beryllium solubility was calculated for water from 
Water Canyon at the Beta Hole, and ground water from water supply Well PM-4 in the Pajarito Field (see 
table E2-1 ). 

Beryllium solubility for Water Canyon at the Beta Hole and Well PM-4 predicted by the MINTEQ 
geochemical code are 3.95 and 3.62 p.g/L, respectively. The MINTEQ simulation shows the strong 
dependency of beryllium solubility to pH. By using MINTEQA2 (i.e., with the same thermodynamic data 
base as those used under the current study), Serne et al. (1993) calculated beryllium solubility for 
Hanford ground water (pH of 8.1) to be 2.3 p.g!L, which is comparable to the 3.62 to 3.95 p.g/L range 
we estimated for the LANL waters. 

Based on these model results, the beryllium solubility selected was 4 p.g!L for both the canyon streams 
and subsurface flow. 
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E2.4.2 Sorption of Beryllium 

Very few data are available for beryllium adsorption on soil (Serne et al. 1993), and we are not aware of 
any beryllium adsorption data for LANL soils and sediments. Beryllium adsorption data for 11 soils 
reviewed by Rai et al. (1984) show that beryllium adsorption is greater than adsorption of other divalent 
metals such as zinc, cadmium, nickel, and the monovalent metal mercury. 

Adsorption of divalent beryllium is expected to be somewhat similar to that of divalent strontium. Thus, 
we used a strontium distribution coefficient obtained from experiments on tuff deposits for beryllium 
adsorption values. Strontium adsorption is significantly influenced by calcium and magnesium ions. 
There are many strontium adsorption studies performed with Yucca Mountain tuff. These include 
strontium distribution coefficients of: 

• 50 to 84 mL/g obtained in batch tests and 30 to 52 mL/g obtained by column tests (Erdal et al. 
1980) 

• 50 to 300 mL!g with batch tests and 30 to 106 mL!g with column tests (Vine et al. 1981a) 

• 51 to 283 mL!g with batch tests and 19 to 395 mL!g with column tests (Vine et al. 1981b) 

Based on data from five samples of devitrified tuff, the range in strontium Kd values for the LANL soil 
was reported to be 53 to 190 mL/g with an average value of 116 mL/g (Wolfsburg 1980). 

Based on these values, we selected conservative and realistic strontium distribution coefficient values to 
be 50 and 100 mL/g, respectively, for subsurface water. Because beryllium adsorption by soil is expected 
to be similar to that of strontium, these values were also used for the beryllium distribution coefficient for 
subsurface flow modeling. 

Because the suspended sediments in canyon streams are expected to be finer than soils in the subsurface 
(Becker 1993), and the finer the sediment the greater the Kd values (Onishi et al. 1981), we selected 
conservative and realistic beryllium Kd values for canyon stream modeling to be 100 and 200 mL/g, 
respectively. 

E2.5 NICKEL 

E2.5.1 Solubility of Nickel 

The solubility of nickel was estimated by using the MINTEQ code with its existing data base, and the 
LANL water quality data shown in table E2-1. Geochemical simulation indicates that the most stable solid 
phase of nickel in both surface and ground water is nickel hydroxide (Ni(OHh) as was found for a 
Hanford ground water case (Serne et al. 1993). The calculated nickel solubilities for canyon streams and 
ground water were 1.16 and 0.904 mg/L, respectively, assuming equilibrium with nickel hydroxide. Thus, 
we selected the nickel solubility to be 1.0 mg/L for both surface and subsurface waters at the LANL sites. 
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E2.5.2 Sorption of Nickel 

No nickel adsorption experiments have been conducted with LANL soils and water. Thus, we used 
Hanford Site nickel adsorption data to obtain an appropriate nickel distribution coefficient for this study. 
By using Hanford ground water with Trench-8 soil, Serne et al. (1993) obtained Kd values of 440 mL/g 
and 2,350 mL/g after 5 and 44 days. With Trench-94 soil, they obtained Kd values of 48 and 337 mL/g 
at a dissolved nickel concentration of 2 and 1,000 p.g/L, respectively. Serne et al. (1993) then derived 
the following empirical Kd expression: 

Kct = 240 c-o.t55 

where C is the dissolved nickel concentration in p.g/L, and the Kd is the distribution coefficient in mL/g. 
The above equation yields Kd values of 118, 167, and 240 mL/g at the dissolved nickel concentrations 
of 100, 10, and 1 p.g/L, respectively. Note that a dissolved nickel concentration at the LANL sites is 
expected to be less than 100 p.g/L. 

In addition, Brookins (1984) and Serne (1994) reported the conservative nickel distribution coefficients 
to be 50 mL/g for devitrified tuff and 20 mL/g for sandy soil, respectively. 

From these data, we selected conservative and realistic nickel distribution coefficients to be 20 and 
200 mL/g, respectively, for the LANL ground water. For the LANL canyon streams suspended sediments, 
we selected conservative and realistic values of 40 and 400 mL/g, respectively. 

E2.6 COPPER 

E2.6.1 Solubility of Copper 

The mineral malachite (Cu2C03(0H)2) was specified as the copper solubility controlling solid for 
MINTEQ calculations of copper solubility in the canyon stream and ground water described in table E2-1. 
MINTEQ predicted the copper solubility to be 10.5 p.g/L for both the LANL site surface and ground 

water. Thus, the copper solubility for this study was selected to be 10 p.g/L for both canyon stream and 
subsurface modeling. 

E2.6.2 Sorption of Copper 

There are no copper adsorption data available for the LANL waters and soils or sediments. Since copper 
and nickel are both divalent and are expected to have similar sorption behavior, we elected to use the same 
Kd values for copper as for nickel. Serne (1994) reported the conservative copper Kd value for Hanford 
sandy soil to be 20 mg/L, the same as our conservative Kd value for nickel. 

Thus we assigned the conservative and realistic Kd values for the LANL ground water to be 20 and 
200 mL/g, respectively. The conservative and realistic Kd values for the canyon stream water were 
assigned 40 and 400 mL/g, respectively. 
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E2.7 ALUMINUM 

E2.7.1 Solubility of Aluminum 

Aluminum solubility was also calculated using the geochemical code MINTEQ (Felmy et al. 1984) by 
assigning the solubility limiting solid to be the mineral gibbsite (Al(OHh). With the water quality data 
shown in table E2-1 for Water Canyon and Well PM-4, MINTEQ predicted the aluminum solubility at 
equilibrium with gibbsite to be 1.22 and 1.36 J.Lg/L for the canyon streams and ground water in the study 
area. Thus, we selected aluminum solubility to be 1 J.Lg/L for both surface and subsurface flow modeling. 

E2.7.2 Sorption of Aluminum 

Since aluminum is a major constituent of soil, and the bulk of aluminum in the soil is not undergoing 
adsorption/desorption reactions with water, no meaningful adsorption experimental data for aluminum 
exist. Nonetheless, we selected the conservative aluminum Kd value to be 300 mL/g for the LANL 
ground water, as indicated by Seme (1994) for the Hanford sandy soil's conservative value. We selected 
a more realistic Kd value for aluminum to be 5,000 mL/g for the ground water. Because suspended 
sediment is finer than the bulk surface soil, we selected Kd values for the canyon streams to be twice the 
corresponding Kd values of the subsurface. Thus, the conservative and more realistic Kd values for 
canyon streams were assigned to be 600 and 10,000 mL/g, respectively. 

E2.8 IRON 

E2.8.1 Solubility of Iron 

The solubility of iron was estimated using the MINTEQ code with its existing data base and water quality 
data shown in table E2-1. Because there were no redox data available for Water Canyon stream water 
and Well PM-4 ground water, we assumed that the water is oxidized. With this assumption, the 
geochemical simulation indicates that the most probable controlling solid phase of iron in both surface and 
ground water is amorphous iron hydroxide (Fe(OHh). The predicted iron solubility for both the canyon 
stream and ground water was 0.0022 J.Lg/L. This value is very similar to the 0.002 J.Lg/L value Morel 
(1983) reported for the ferric iron solubility at equilibrium with iron hydroxide at a pH of 7.8. Thus, we 
selected the iron solubility to be 0.002 J.Lg/L for both surface and subsurface waters in the study area. 
Note that if the ground water of Well PM-4 is in a reduced condition, the iron solubility would be much 
higher than 0.002 J.Lg/L due to the higher solubility of ferrous iron. 

E2.8.2 Sorption of Iron 

Similar to the aluminum case discussed above, iron is also a major constituent of soil and the bulk of the 
iron in the soil is not undergoing adsorption/desorption reactions with water. Thus, there is no meaningful 
adsorption experimental data for iron. However, Seme (1994) found a conservative Kd value for iron in 
sandy soil to be 15 mL/g, and we selected this value for subsurface flow modeling at the LANL sites. 
We assigned a realistic iron Kd value of 1,000 mL!g for the subsurface model. Conservative and realistic 
Kd values for iron in canyon streams were assigned to be 30 and 2,000 mL/g, respectively. 
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E2.9 SILVER 

E2.9.1 Solubility of Silver 

Silver chloride (AgCl) was specified as the silver solubility controlling solid for MINTEQ calculations 
of silver solubility in the canyon streams and ground water whose chemical quality is shown in table E2-1. 
MINTEQ predicted silver solubility to be 76.4 and 286 p,g/L for the LANL sites' surface and ground 
water, respectively. Thus, the silver solubility for this study was selected to be 80 and 300 p,g/L for 
canyon stream and subsurface models, respectively. 

E2.9.2 Sorption of Silver 

Seme (1994) stated that 1 mL/g may be taken as a conservative Kd value for silver in a sandy soil. 
Consequently, we selected the conservative Kd for the LANL subsurface water to be 1 mL/g. For canyon 
streams water, we assigned a conservative silver Kd value of 2 mL/g. Since silver is monovalent, we 
assumed a realistic Kd value for silver to be half of the divalent nickel Kd value. Thus, we selected 
realistic Kd values for silver in the subsurface environment and canyon streams at the LANL study area 
to be 100 and 200 mL/g, respectively. 

E2.10 SUMMARY OF SOLUBILITY AND SORPTION OF METALS 
IN LANL SURFACE AND GROUND WATERS 

Mobilization of contaminants released to surrounding surface and subsurface water environments from the 
firing sites is significantly affected by their solubility and affinity to sorb onto soils and sediments. Thus, 
the solubility and distribution coefficients of depleted uranium, beryllium, lead, nickel, copper, aluminum, 
iron, and silver were estimated here for LANL site surface and ground waters. 

Except for depleted uranium, the solubility of the metals of interest were obtained by running the 
geochemical model, MINTEQ (Felmy et al. 1984). Water quality data from samples taken at the Beta 
Hole on Water Canyon and at Well PM-4 of the Pajarito Field (LANL 1988; LANL 1989; LANL 1990; 
LANL 1993c; Purtymun et al. 1994) were assumed to be representative of surface and ground water 
quality for the study area (see table E2-1 ). For depleted uranium, solubility was estimated using field data 
measured at the E-F site at LANL (Hanson and Miera 1977), Aberdeen Proving Ground in Maryland 
(Erickson et al. 1993), and Yuma Proving Ground in Arizona (Erickson et al. 1993). 

Table E2-2 shows a summary of both the solubility and sorption values estimated for the metals of interest 
in LANL surface and ground waters. Note that except for silver, solubility for each metal is the same for 
surface and ground waters of the LANL study area. Both conservative and realistic estimates of 
distribution coefficients, Kd, are shown in the table for depleted uranium, lead, beryllium, nickel, copper, 
aluminum, iron, and silver. 
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TABLE E2-2.-Estimated Solubilities and Distribution Coefficients for Metals 
in LANL Surface and Ground Water 

Solubility, Distribution Coefficients, Kd, (mUg) 

p.g/L Subsurface Sediments Suspended Sediment and 
Metals unless and Ground Water Surface Water 

otherwise 
noted Conservative Realistic Conservative Realistic 

Depleted 300 mg/L 50 100 100 200 
Uranium 

Lead 50 1,000 10,000 2,000 20,000 

Beryllium 4 50 100 100 200 

Nickel 1000 20 200 40 400 

Copper 10 20 200 40 400 

Aluminum 1 300 5,000 600 10,000 

Iron 0.002 15 1,000 30 2,000 

Silver 300 and 80 1 100 2 200 
for surface 
and ground 

water 

APPENDIX E3: SURFACE WATER MODELING 

APPENDIX E 

Contaminant movement in runoff, stream flow, and sediment transport from both PHERMEX and DARHT 
has been identified as a key set of processes leading to exposure and health effects. Pathways of interest 
include stream flow and sediment discharge through the Water and Potrillo Canyon watersheds leading 
to the Rio Grande and stream flow transmission losses to the underlying ground water. This section of 
the appendix describes the modeling procedures used to estimate the transport and fate of depleted 
uranium, beryllium, and lead in the Water and Potrillo Canyon watersheds. 

E3.1 MODEL DESCRIPTION 

The transport and fate of depleted uranium, beryllium, and lead in the Water and Potrillo Canyon 
watersheds were estimated using one-dimensional event-based procedures (Lane et al. 1985) originally 
developed to simulate the movement of plutonium in the Los Alamos Canyon watershed. The procedures 
developed by Lane et al. (1995), hereafter referred to as the Lane model, were selected because they were 
specifically formulated to represent the hydrologic, hydraulic, sediment, and contaminant transport 
processes occurring in the Los Alamos region. The Lane model accounts only for the transport of 
contaminants sorbed to sediments and does not consider contaminant transport in the dissolved phase. 
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Since this EIS is concerned with the transport of depleted uranium, beryllium, and lead which are soluble 
in LANL waters, the Lane model procedures were extended to include dissolved phase transport and 
sorption/ desorption with sediments using partition coefficients as described by Mills (Mills et al. 1985). 
The model was also extended to include the transport of dissolved contaminants from the firing sites into 
the neighboring canyon channels. The extended model transports contaminants sorbed to sediments or 
dissolved in the water column. The model also estimates dissolved contaminants that infiltrate to the 
subsurface from mesa top firing sites and through channel transmission losses. It is important to note that 
the long-term observations of precipitation, stream flow, and sediment yield necessary to calibrate and 
validate the model were not available for the Water and Potrillo Canyon watersheds. A very conservative 
approach has been taken in this model to account for the substantial uncertainty that exists in the 
performance of the water resource system. The simulated concentrations leaving the LANL site are well 
below drinking water standards. 

E3.2 MODEL APPLICATION 

The extended Lane model was developed and applied to the Water Canyon and Potrillo Canyon 
watersheds. These watersheds were divided into a series of representative channel reaches. Figure E3-1 
shows a schematic of the channel network and the individual reach identification numbers. 

Total daily precipitation values used to drive the model for the 32-year historical period of PHERMEX 
operations were obtained from gage data collected at LANL (Bowen 1990). Snowmelt runoff was not 
explicitly included because there was not adequate information to characterize these events. Precipitation 
occurring as snow was simply applied as rainfall on the day of occurrence. Following Lane et al. (1985), 
the daily average precipitation was converted to a 1-hour rainfall and used as the input to the hydrology 
model. 

Because stream flow in Water and Potrillo Canyons is ephemeral, a very long time may be required for 
contaminants to be transported downstream from the release point and attain a maximum concentration. 
Since the model is driven entirely by rainfall events, a hypothetical future precipitation record was 
required. A 5,000-year daily average precipitation record was created using the methods described by 
Sharpley and Williams (Sharpley and Williams 1990) and statistics computed from the measured daily 
rainfall record from 1947 through 1994. 

Watershed subbasin areas, composite runoff curve numbers, channel widths, lengths, and slopes were 
obtained from McLin (1992) and are listed in table E3-l. Note that overbank areas (floodplains) were 
not included and the active channels were assumed to have a rectangular cross section. These assumptions 
are conservative in that they lead to increased rates of sediment and contaminant transport and thus an 
accelerated movement of contaminants toward the Rio Grande. Channel widths of3 ft (0.91 m) have been 
used except for the section of Potrillo Canyon (reach 3) termed the "discharge sink" by Becker (Becker 
1993). The discharge sink has been noted to be a wide area without a distinct channel with a high vertical 
infiltration rate (Becker 1993 ). 

Additional channel characteristics used in the model (hydraulic conductivity, Manning's n, median grain 
size, and silt-clay fraction) were estimated using the values chosen by Lane (Lane et al. 1985) for Los 
Alamos Canyon as guidance. Only two sediment size classes were considered in the model; bedload was 
represented as material with a median grain size diameter ( d50), and suspended load was represented by 
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Numbers correspond to Channel 
Reaches in Table E3-1. 

FIGURE E3-l.-Schematic of Runoff-sediment-contaminant 
Transport Model Channel Network. 

APPENDIX E 

the silt-clay size fraction. As recommended by Lane (Lane et al. 1985), a constant value of 5 was used 
for the suspended sediment transport coefficient in the model. To improve confidence in model results, 
future studies should be undertaken to characterize the channel sediments in Water and Potrillo Canyons. 
The values selected for each channel reach are listed in table E3-1. The depth of channel bed sediments 
available for contaminant storage was assumed to be 11.81 in (30 em) for all reaches, which is consistent 
with the value selected by Lane (Lane et al. 1985). 

For each reported simulation, the entire yearly contaminant mass release is assumed to be distributed 
uniformly over a 100-ft (30-m) radius circle centered at the firing site (PHERMEX or DARHT) at the start 
of each year. For days during which rainfall occurs, the contaminants are mobilized by assuming that they 
go into solution at the solubility limit. The volume of rainfall and associated contaminant mass is split 
between infiltration to the vadose zone and runoff to the canyons using the curve number method (Lane 
et al. 1985). Use of the runoff curve method neglects evapotranspiration; all precipitation is used for 
transporting contaminant as infiltration and runoff. Note, the runoff curve number used for the firing site 
area is the same as that used for the watershed subbasin containing the firing site listed in table E3-1. This 
assumes that the firing site area will be restored to natural soil and vegetation conditions after the facility 
is closed. Contaminants travel from the firing site to the canyon channel only through runoff; soil erosion 
and contaminant movement associated with the eroded soil was not considered. This assumption was 
made in order to avoid the additional complexities and uncertainties associated with the simulation of soil 
erosion and overland contaminant transport from the firing sites to the channel system. The dissolved 
contaminants associated with rainfall runoff are input to Potrillo Canyon in reach number 1 and to Water 
Canyon in reach number 12 (see figure E3-l). 

Application of the curve number for the natural soils and vegetation to partition between runoff and 
infiltration at the DARHT Facility implies one of two situations: 1) the grounds of the DARHT Facility 
are seeded after construction and maintained during operation such that only a small portion of the facility 
grounds contaminated with depleted uranium, beryllium, and lead (e.g., the firing point) exhibit altered 
storm water runoff characteristics, and/or 2) the release is so long term (e.g., hundreds to tens of thousands 
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TABLE E3-1.-Channel Characteristics 

Canyon Reach No 
Drainage Curve Length Average 

Area (mi2) Number (mi) Width (ft) 

Water 10 4.07 54 3.41 3.0 
11 2.63 62 3.36 3.0 
12 0.52 72 1.33 3.0 
13 0.90 72 2.27 3.0 
14 1.97 72 2.60 3.0 
15 0.32 77 0.95 3.0 

Canon de Valle 7 2.33 53 4.26 3.0 
8 0.78 63 1.42 3.0 
9 1.17 64 2.37 3.0 

Potrillo 1 0.68 70 1.33 3.0 
2 0.68 70 1.33 3.0 
3 0.49 70 0.95 40.0 
4 0.93 70 1.80 3.0 
6 0.96 75 1.85 3.0 

Fence 5 1.03 71 3.41 3.0 

Hydraulic 
Manning 

Median 
Silt-Clay 

Canyon Conductivity Slope Grain Size 
(in/hr) 

n 
(mm) 

Percentage 

Water 1.5 0.13 0.040 1.3 2.5 
1.5 0.04 0.040 1.3 2.5 
1.5 0.02 0.040 0.8 0.5 
1.5 0.02 0.040 0.8 0.5 
1.5 0.04 0.040 0.8 2.5 
1.5 0.08 0.040 0.8 1.5 

Canon de Valle 1.5 0.12 0.040 1.6 3.5 
1.5 0.05 0.040 1.6 3.5 
1.5 0.04 0.040 1.6 3.5 

Potrillo 1.5 0.03 0.040 1.2 2.0 
1.5 0.02 0.040 1.2 2.0 
1.5 0.02 0.040 1.2 2.0 
1.5 0.02 0.040 0.9 2.5 
1.5 0.02 0.040 0.9 2.5 

Fence 1.5 0.02 0.040 1.1 0.5 

of years) that the different storm water runoff characteristics of the 30-year operational period are not 
significant to the overall release. The facility and its surrounding grounds, including access roads and 
parking, will certainly increase impervious surface area, and, therefore, increase peak rates of runoff from 
the facility. However, runoff from these surfaces will be routed into rip-rap lined ditches and culverts. 
The increased runoff caused by the structure and asphalt surfaces will, by design, be routed away from 
the firing point and surrounding contaminated soils. The storm water pollution prevention plan being 
implemented under the construction program calls for the placement of rip-rap at site drainage areas to 
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protect against erosion, and the revegetation of all areas disturbed and not covered by pavement, 
structures, or rip-rap. Thus, storm water runoff that would impact the contaminated soils of the firing 
point and adjacent grounds may not be significantly greater than that experienced in a natural setting. 
Concerning the second situation, the release is believed to be very long term. Becker (1993) estimated 
that the majority of the uranium inventory used in experiments during the last 50 years remains on the 
firing sites. Furthermore, the results of the present analysis demonstrated that beryllium and lead releases 
will require tens of thousands of years to leave the firing site. Thus, it is believed that conditions are met 
for the application of the curve number representative of long-term site conditions. 

A source of additional runoff associated with operation of the facility is the cooling water blowdown 
discharge. When the facility is in operation, an estimated average of 2,000 gal/d (267 ft3 /d; 7.6 m3 /d) of 
cooling water will be discharged underground to a rip-rap lined trench that is drained by a culvert to a 
discharge point to the southeast of the east accelerator hall of the DARHT Facility. (Note, discharge of 
this cooling tower blowdown water has been approved and it is included in the National Pollutant 
Discharge Elimination System (NPDES) Permit issued to LANL by the EPA.) The discharge point is 
approximately 370 ft (113 m) from the firing point and is shielded from the firing point by the east 
accelerator hall. At this distance and being shielded, it is not anticipated that the discharge point will 
exhibit depleted uranium concentrations in soils that are significantly above background. Furthermore, 
because the culvert discharges to a rip-rap drainage area, it is anticipated that this cooling water will 
infiltrate into the subsurface and not discharge to Water Canyon except when cooling water discharge 
coincides with storm water discharge. Because this discharge is not expected to contact firing site soils 
and is expected to seep into the mesa rather than discharge to Water Canyon, the cooling water discharge 
has been neglected in this analysis. 

Inclusion of runoff from storm water and cooling water discharges during the 30-year operation of the 
DARHT Facility could lead to minor increases in discharge to Water Canyon from the facility grounds 
(e.g., the 7 ac (3 ha) of the facility including structures and paved surfaces) but would not result in 
significantly greater flows within the canyon. Water Canyon and Cafion de Valle provide drainage to 
approximately 7,000 ac (11 mi2) of upstream watershed. The relatively small increase in discharge from 
operation of this 7-acre facility will not significantly impact the total discharge of the canyon. 

In all cases, the partition coefficients (Kd) and solubility limits for the depleted uranium, beryllium, and 
lead used were the conservative estimates for suspended sediments as given in appendix E2. 

E3.3 NO ACTION ALTERNATIVE SIMULATIONS 

In this alternative, the transport by surface runoff during the past 32 years for releases of depleted 
uranium, beryllium, and lead and for releases during the next 30 years from the PHERMEX site were 
assumed to be evenly split between Water and Potrillo Canyons with 50 percent of the release going to 
each canyon. The amount of depleted uranium released is assumed to be 30 percent of total mass 
indicated in section 2 of appendix E. For the next 30 years in the No Action Alternative, the annual 
releases of depleted uranium, beryllium, and lead would be 460, 22 and 33 lb/yr (210, 10, and 15 kg/yr), 
respectively. Table 5-3 shows the simulated peak concentration of contaminants in the infiltrated water 
at the discharge sink in Potrillo Canyon (reach 3) and at Water Canyon channels below the source 
(Reaches 12, 13, 14, and 15). 
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Because of their low solubility, the concentrations of beryllium and lead reach a plateau at the end of the 
5,000-year simulation, but still remain well below drinking water standards. Using the average simulated 
transport rates, the inventories of beryllium and lead at the firing site will be exhausted in approximately 
300,000 and 40,000 years, respectively. Although beryllium and lead have relatively low solubilities, 
depleted uranium has a relatively higher solubility in LANL surface and ground waters. Consequently, 
the source of depleted uranium on the soil surface would be completely removed from the firing site in 
less than 1,000 years. 

Table 5-3 also lists the peak concentration of dissolved and sediment-sorbed contaminant concentrations 
entering the Rio Grande. The Rio Grande is the nearest off-LANL access point for surface water carrying 
contamination from the firing point. The quality of surface water entering the Rio Grande is forecast to 
be more than an order-of-magnitude below the proposed water quality standard for uranium and several 
orders-of-magnitude below the drinking water standard MCLs for beryllium and lead. 

The long-term average annual water volume (over the 5,000-year simulation) infiltrating at the Potrillo 
Canyon discharge sink was computed to be 37,400 ft3/yr (1,000 m3/yr). This is lower, but in the range 
of the 183,600 ft3 (5,200 m3) volume that was reported for 1990 from the short-term measurements by 
Becker (Becker 1993 ). The average annual simulated water discharge and sediment discharges entering 
the Rio Grande from the Water-Potrillo Canyon watersheds were 237,000 tt3/yr (6,700 m3/yr) and 
165 tons/yr (150,000 kg/yr), respectively. No direct measurements of stream flow volume and sediment 
discharge to the Rio Grande were available for Water Canyon. 

E3.4 DARBT BASELINE ALTERNATIVE SIMULATIONS 

The annual expenditures from the DARHT site of depleted uranium, beryllium, and lead were 460, 22, 
and 33 lb/yr (210, 10, and 15 kg!yr), respectively. The amount of depleted uranium released is assumed 
to be 30 percent of total mass indicated in section 2 of appendix E. These annual expenditures from 
DARHT were released onto the firing site for the first 30 years of the simulation. All surface runoff from 
the firing site was directed to Water Canyon. Table 5-8 shows the peak concentration of contaminants 
and years to peak in the infiltrated water along Water Canyon (Reaches 12, 13, 14, and 15). 

Because of their low solubility, the concentrations of beryllium and lead reach a plateau at the end of the 
5,000-year simulation, but still remain well below drinking water standards. Using the average simulated 
transport rates, the inventories of beryllium and lead at the firing site will be exhausted in approximately 
74,000 and 9,000 years, respectively. Although beryllium and lead have relatively low solubilities, 
depleted uranium has a relatively high solubility in LANL surface and ground waters. Consequently, the 
source of depleted uranium on the soil surface would be completely removed from the firing site in less 
than 1,000 years. 

Table 5-8 also lists the peak and time to peak for the dissolved and sediment-sorbed contaminant 
concentrations entering the Rio Grande. The Rio Grande is the nearest off-LANL access point for surface 
water carrying contamination from the firing point. The quality of surface water entering the Rio Grande 
is forecast to be more than an order-of-magnitude below the proposed water quality standard for uranium 
and several orders-of-magnitude below the drinking water standard MCLs for beryllium and lead. 
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E3.5 ENHANCED CONTAINMENT ALTERNATIVE SIMULATIONS 

Under this alternative three options were analyzed: the Vessel Containment Option, the Building 
Containment Option, and the Phased Containment Option (preferred alternative). The annual expenditures 
of depleted uranium, beryllium, and lead for each of these options are listed in table E3-2. 

These annual expenditures from DARHT were released onto the firing site for the first 30 years of the 
simulation. All surface runoff from the firing site was directed to Water Canyon. Table 5-11 shows the 
peak concentration of contaminants and years to peak in the infiltrated water along Water Canyon 
(Reaches 12, 13, 14, and 15) for the three options. 

Because of their low solubility, the releases of beryllium and lead are long term. Beryllium concentrations 
plateau before the end of the 5,000-year simulation and remain well below drinking water standards. 
Based on release projections, we estimate beryllium release will require 4,420, 22,000, and 34,000 years 
for the Vessel Containment, Building Containment, and Phased Containment options, respectively. 
Similarly, lead concentrations plateau within the 5,000-year simulation and remain well below drinking 
water standards. Because its solubility is greater than that of beryllium, lead release times are shorter. 
We estimate lead release to the environment will require 530, 2,590, and 4,062 years for the three options, 
respectively. Depleted uranium has a relatively high solubility in LANL surface and ground waters. 
Based on this high solubility concentration, the source of depleted uranium at the soil surface would be 
completely removed from the firing site in 30 years for the various containment options. Such a release 
is conservative or aggressive because it routes the depleted uranium into the environment more quickly 
than field observations (Becker 1993) indicate is occurring. The model indicates that the reach of Water 
Canyon (reach 12) receiving runoff from the facility could discharge water to the streambed or to the 
downstream reach (depending on canyon flow conditions) containing concentrations of depleted uranium 
at or slightly above the drinking water standard for uranium (i.e., 20 f.lg/L). 

Table 5-11 also lists the peak and time to peak for the dissolved and sediment-sorbed contaminant 
concentrations entering the Rio Grande. The Rio Grande is the nearest off-LANL access point for surface 
water carrying contamination from the firing point. The quality of surface water entering the Rio Grande 
is forecast to be more than an order-of-magnitude below the proposed drinking water standard for uranium 
and several orders-of-magnitude below the drinking water standards for beryllium and lead. 

APPENDIX E4: VADOSE ZONE AND 
GROUND WATER MODEL 

E4.1 INTRODUCTION 

Ground water constitutes one potential environmental pathway by which contaminants originating at the 
DARHT and PHERMEX firing sites may, after centuries to millennia, become accessible to members of 
the public. Some canyons in the Los Alamos area (notably Los Alamos and Mortandad Canyons to the 
north of TA-15) have shallow alluvial and intermediate-depth perched aquifer systems that provide a 
relatively fast path for contaminants leached through canyon bottoms to appear in ground water. 
However, the canyons of concern in this study, Water Canyon and Potrillo Canyon, do not appear to have 
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TABLE E3-2.-A.nnual Expenditures of Depleted Uranium, Beryllium, and Lead 
for the Enhanced Containment Alternative 

Containment Depleted Uranium Beryllium Lead 
Option lb (kg) lb (kg) lb (kg) 

Vessel 
(30 yr) 185 (84) 6.5 (3) 10 (4.4) 

Building 
(30 yr) 92 (42) 1.3 (0.6) 2 (0.9) 

Phased 
(0 to 5 yr) 444 (200) 21 (9.5) 31 (14) 
(6 to 10 yr) 315 (143) 14 (6.2) 21 (9.4) 
(11 to 30 yr) 185 (84) 6.5 (3) 10 (4.4) 

DARHT EIS 

such shallow aquifer systems. Potrillo Canyon is cut directly on the Bandelier Tuff, and there is little to 
no alluvial fill in the upper reaches of the watershed. Therefore, it is unlikely that a permanent alluvial 
aquifer exists in this canyon (LANL 1993b). Water Canyon is a large canyon that heads on the flanks 
of the Sierra de Los Valles. A short distance downstream from the confluence of Water Canyon and 
Canon de Valle, near the DARHT and PHERMEX sites, is Beta Hole, a dry well extending 187ft (57 m) 
into the Bandelier Tuff (LANL 1993b; Purtymun 1995). The lack of water in Beta Hole and two other 
shallow wells completed in the alluvium confirm that Water Canyon in the vicinity of TA-15 contains no 
permanent perched or alluvial aquifers, though there is a possibility of perched zones at intermediate depth 
(LANL 1993b). 

In the absence of a perched aquifer, water infiltrating through the vadose (unsaturated) zone may transport 
contaminants in liquid phase from the surface to the regional or main aquifer. However, this would occur 
over a long period of time, and has not been observed at LANL. Once in the main aquifer, contaminants 
may be transported down gradient through the saturated zone down gradient to the Rio Grande, where 
these contaminants may be discharged in springs or directly to the Rio Grande and become accessible in 
that surface water body to members of the public. Alternatively, once in the main aquifer, contaminated 
water might be pumped from wells for municipal and industrial use, again becoming accessible. Although 
no water supply wells currently exist in TA-15, which includes the DARHT and PHERMEX sites, 
Purtymun (Purtymun 1984) identified an area that included TA-15 as most suitable for additional water 
supply wells for Los Alamos County based on the desired attributes of high yield and low drawdown 
wells. It is surmised that these desirable attributes for well placement will make the area subject to future 
water well development. However, regulations would require testing before public use, and during 
subsequent use. The average yield from the five wells in the Pajarito Field [the PM wells are located in 
the zone identified by Purtymun (Purtymun 1995)] was 1,215 gpm (2.7 ft3/s, 0.08 m3/s) (Purtymun 1984). 
Therefore, well extraction of dissolved contaminant mass from the regional aquifer, if transported to the 
aquifer, is a possible consideration. 
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In spite of the above considerations with regard to the main aquifer, it may be unnecessary to model the 
flow and transport of contaminants in the main aquifer depending on the results of vadose zone modeling. 
To reach the main aquifer, contaminant mass must 1) be available at the surface for leaching into the soil 
profile and 2) be transported vertically downward from the surface to the water table. The travel time for 
recharge water through unsaturated volcanic tuffs in a semi-arid climate can be centuries to millennia. 
Sorption further extends the time required for contaminants to migrate to the main aquifer, and dispersion 
acts to reduce peak concentrations. 

Ground water modeling and analysis for this study necessarily follows the assumptions made for the 
runoff-sediment-contaminant transport model (see appendix E3, Surface Water Modeling). Water 
infiltration into the bottom sediments of Water Canyon and the contaminant mass loading associated with 
that water as predicted by the runoff-sediment-contaminant transport model constitute the inputs to the 
vadose zone model for Water Canyon. 

The discharge sink in Potrillo Canyon identified by Becker (1993) is taken to be the controlling feature 
in that canyon. Evidence in Becker ( 1993) demonstrated that all surface water from the Potrillo Canyon 
watershed above this feature drains to the subsurface very rapidly via the discharge sink (except for flood 
events with a recurrence frequency greater than a 1-in-10-year event). The mechanism that enables such 
large water intake rates to the subsurface is not well characterized. Becker (1993) concluded that the 
discharge sink is an area of increased sedimentation, that it contains significant amounts of uranium 
adsorbed onto the surface soils with depth, and that leaching and deep infiltration transport uranium 
(dissolved phase) to ground water. Becker (1993) could only hypothesize as to the feature that creates 
the discharge sink, an underlying fault with a 29-ft (9-m) offset. Because no defensible mechanism can 
be proposed to account for the discharge sink's hydrologic behavior at this time, no attempt was made to 
model the discharge sink. Instead, the approach to stream flow losses in Potrillo Canyon was to compute 
the concentrations of contaminants in water arriving at the sink (as all water in the upper reach of Potrillo 
Canyon usually collects at the discharge sink), and if those concentrations are low enough to meet 
regulatory criteria, no further analysis is required. If not, we would make the conservative assumption 
that contaminated water from the discharge sink is transferred instantly to the main aquifer (i.e., taking 
no credit for time delay and dispersion in the vadose zone), and examine the consequences of water supply 
well uptake or surface water discharge of contaminated water at the Rio Grande. 

Water Canyon does not appear to exhibit any feature analogous to the discharge sink Becker discovered 
in Potrillo Canyon (Becker 1993). Nor does Water Canyon appear to have a perched aquifer system, 
based on the dry Beta Hole located in Water Canyon adjacent TA-15 (LANL 1993b; Purtymun 1995). 
Therefore, it was decided that modeling the vadose zone below Water Canyon might enable evaluation 
of the downward flow of water and transport of contaminants from stream losses to the stream bed as 
predicted by the surface water and sediment transport analysis model. 

Finally, the vadose zone from the firing sites atop Threemile Mesa to the main aquifer was modeled. The 
mesa top in the vicinity of DARHT and PHERMEX is over 300ft (91 m) above the bottom of Water 
Canyon. Thus, a model of vadose zone flow and transport from the bottom of Water Canyon to the main 
aquifer simulates a significantly shorter pathway. However, the contaminant loading at the firing sites into 
the soil is large enough (e.g., infiltration carrying contaminants at their solubility limit) to require vadose 
zone flow and transport modeling also. 
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E4.2 VADOSE ZONE STRATIGRAPHY 

There are no deep wells in TA-15 that would provide certain knowledge of the geologic stratigraphy at 
the DARHT, PHERMEX, or nearby Water Canyon and Potrillo Canyon locations (LANL 1993b; 
Purtymun 1995). The closest wells that penetrate to the regional aquifer are the test wells DT-5A, DT-9, 
and DT-10 to the south ofTA-15, and the municipal and industrial supply wells PM-2 and PM-4located 
to the northeast of TA-15. Figure E4-l depicts the locations of these wells and the DARHT and 
PHERMEX firing sites. A cross-section from test well DT-5A to supply well PM-4, based on well log 
data reported in Purtymun (Purtymun 1995), is shown in figure E4-2. The Tshirege, Otowi, and Guaje 
members are all sequences within the Bandelier Tuff. Figure E4-2 illustrates the transition in geologic 
units expected over the area in the vicinity of DARHT and PHERMEX. Based on this cross-section, the 
location of the DARHT site, and the anticipated stratigraphy (LANL 1993b), the expected geologic 
stratigraphy for this EIS was developed, and is shown in figure E4-3. The elevation axis at the left of 
figure E4-3 shows how the expected stratigraphy corresponds to elevation above mean sea level, and 
includes arrows to show the elevations at the DARHT and PHERMEX sites, Water Canyon (near Beta 
Hole), and the Potrillo Canyon discharge sink location. The water table elevation at 6,000 ft (1,830 m) 
(Purtymun 1984; Volzella 1994; LANL 1993b; Purtymun 1995) is shown on the stratigraphic column at 
800 ft (244 m) below the well head surface. The depth of the alluvium is designated as 8 ft (2 m) based ' 
on the geologic log of the Beta Hole (Purtymun 1995). The fingered layers of Basalt Unit 2 shown in 
figure E4-2 are assumed not to be present based on the stratigraphy presented in the RFI Work Plan 
(LANL 1993b) and the trend of basalt layers fingered into the Fanglomerate Member of the Puye 
Formation to decrease from east to west as a result of the geologic processes in which they were laid 
down. 

E4.3 VADOSE ZONE HYDROLOGIC PROPERTIES 

The expected stratigraphy for Water Canyon depicted in figure E4-3 shows five hydrogeologic units in 
the vadose zone for which hydrologic properties are required for modeling purposes: alluvium, three 
members of the Bandelier Tuff (Tshirege, Otowi, and Guaje), and the Puye Formation. The properties 
required for water flow modeling are saturated hydraulic conductivity, porosity or saturated moisture 
content, residual moisture content, and the empirical curve-fitting van Genuchten (van Genuchten 1980) 
water retention parameters a and n for use in the water retention and liquid relative permeability models 
chosen for this analysis. 

Values for the vadose zone flow model parameters for each unit are reported in table E4-l. All values 
for the alluvium and Bandelier Tuff members are based on mean values reported in Rogers and Gallaher 
(Rogers and Gallaher 1995). No values were reported in that document directly for the Guaje Member, 
so the average of all Bandelier Tuff measurements was used to provide the hydrologic properties given 
in table E4-1 for the Guaje Member. Figure E4-4 provides the graphical interpretation of the water 
retention and relative permeability parameters by showing the retention and conductivity curves resulting 
from the use of the parameter values given in table E4-1. 

No published hydrologic data, other than field coefficients of conductivity (Purtymun 1984), were found 
in the literature pertaining to the Puye Formation. The Puye Formation is derived from the Tschicoma 
volcanic centers located in the northeastern range of the Jemez Mountains. It consists of stream flow 
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FIGURE E4-l.-Locations of Deep Wells Relative to DARHT and PHERMEX Sites. 

TABLE E4-l.-Hydrologic Properties for Vadose Zone Flow Modeling 

Water Content Parameters 
van Genuchten Saturated Hydraulic 

Stratigraphic Model Parameters Conductivity 

Layer 8r 8$ a Ks 
Residual Saturated (1/m) n (m/s) 

Alluvium 0.038 0.433 3.85 1.558 4.40 X 10-6 

Tshirege 0.021 0.498 1.20 1.759 6.00 X 10·7 

Otowi 0.026 0.469 0.66 1.711 1.3o x 1o·6 

Guaje 0.022 0.492 1.13 1.716 7.00 X 10·7 

Puye§ 0.0283 0.4982 1.76 1.338 2.42 X 10-8 

er Residual water content. 
es Saturated water content. 
(l Fitted van Genuchten parameter, 1/m. 
n Fitted van Genuchten parameter. 
K5 Saturated hydraulic conductivity, m/s. 
§ Ringold Unit (Rockhold et al. 1993) properties used as analogue for Puye Formation. 

deposits, debris flow and block flow deposits, and ash fall and pumice fall deposits (LANL 1993b). The 
hydrologic properties of a similar undifferentiated unit, the Ringold Unit found at the Hanford Site in 
Washington State, were chosen. The Ringold Unit is taken to be an analogue to the Puye Formation, and 
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therefore properties used are largely approximate. Further precision will require a characterization and 
data collection program aimed at the Puye Formation and would only be necessary if the results of this 
analysis indicated that the unit imposed a significant control over the flow and transport results, which it 
did not. Properties for the Ringold Unit, reported in table E4-1, were taken from those reported in 
Rockhold et al. (1993). 

E4.4 VADOSE ZONE MODELING APPROACH 

We modeled the vadose zone below Water Canyon and Threemile Mesa as one-dimensional vertical 
stratigraphic columns extending from the regional aquifer piezometric surface (water table) at the lower 
boundary to the surface of Water Canyon or Threemile Mesa at the upper boundary. The upper boundary 
was treated as a Neumann boundary with a constant water flux rate based on the average water infiltration 
predicted by the runoff-sediment-contaminant transport model. Temporal variation in water infiltration 
was neglected because such variation is greatly damped within a few meters of the surface. The lower 
boundary was treated as a Dirichlet boundary and assigned a constant atmospheric pressure to represent 
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the presence of the water table. Fracture flow was neglected because published information on this flow 
mechanism is incomplete (Loeven and Springer 1992); fractures are sparse features where documented 
(Purtymun et al. 1978), and in the low-saturation regimes such as that modeled here, fractures constitute 
barriers to moisture flow rather than preferential pathways (Klavetter and Peters 1986). 

A computer code was used to perform the flow and transport simulations. The code we chose was the 
Multi phase ~ubsurface Iransport ~imulator, or MSTS (White and Nichols 1993; Nichols and White 1993 ). 
The MSTS computer code was chosen based on the following considerations: 

• MSTS solves the nonlinear water mass conservation equation for variably saturated media necessary 
to model the vadose zone 

• MSTS was developed for the Yucca Mountain Site Characterization Project, a program concerned 
with deep vadose zone flow and transport in arid site volcanic tuff environments, characteristics 
similar to the site under consideration in this study 

• MSTS simulates dilute species mass transport using a convection-dispersion model with linear 
sorption coupled with the water mass conservation simulation, providing an integrated capability for 
flow and transport modeling that is much simpler than using separate flow and transport models 

• Radioactive decay in the transport equation (dilute species mass conservation equation) is accounted 
for by the MSTS code 

• The code is well documented, has been favorably reviewed (Reeves et al. 1994), and has a proven 
track record for flow and transport simulation in the numerically difficult volcanic tuff environment 
(Eslinger et al. 1991 ). 

Numerical stability criteria were examined to construct a grid of computational cells and enable stable 
simulation of water flow and contaminant transport for this vadose zone model. Calculations indicated 
that a grid discretization of 0.5 ft (0.15 m) or less would be required, yielding 1,600 grid elements over 
the 800 ft (244 m) high stratigraphic column. Other calculations indicated that time steps for the transport 
simulations should not exceed 20 years to avoid numerical dispersion effects. Because the transport model 
was restricted to 1-yr time steps to match the temporal rate of contaminant mass loading resulting from 
the runoff-sediment-contaminant transport model, and 20-yr time steps after mass loading ended, this 
criterion presented no additional limitation. 

E4.5 VADOSE ZONE FLOW MODEL RESULTS 

Hydrologic conditions (e.g., water flow) in the unsaturated zone will depend on similar occurrences under 
any of the alternatives. For example, the presence of the DARHT and PHERMEX facilities does not 
affect the hydrology of Water Canyon appreciably, and infiltration would move water through Threemile 
Mesa at either location of the firing point. Therefore, the results of the vadose zone flow simulations were 
performed and the results reported here for all alternatives and options. Contaminant mass transport 
simulations that are based on the water pressure fields calculated here are reported with respect to 
individual alternatives and options in section 5. 

A steady-state pressure field was simulated for Reach 12 of Water Canyon. Reach 12 in the surface water 
model is immediately downstream of the confluence of Cafion de Valle and Water Canyon (see 
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appendix E3). Another was simulated for a location representative of the DARHT and PHERMEX 
facilities on Threemile Mesa. The surface elevation difference between the two sites was neglected; the 
firing sites differ in elevation by approximately 36 ft (11 m) (Fresquez 1994; Korecki 1988). The 
conditions vary in the different reaches of the Water Canyon model depending upon the water infiltration 
predicted in each reach by the runoff-sediment-contaminant transport model. The liquid-phase pressure 
and saturations predicted from the steady-state simulation with the MSTS code for Reach 12 are plotted 
in figure E4-5. The abrupt changes in pressure and saturation shown in figure E4-5 reflect the variations 
in hydrologic properties corresponding to the stratigraphic units identified. Liquid-phase mean travel time, 
that is, the mean time for water to travel from the base of Water Canyon to the regional aquifer, was 
predicted with the MSTS code. Travel times for Reaches 12 and 13, and for the mesa-top-to-aquifer 
vadose zone model, are reported in table E4-2. Water travel times provide an upper bound on the arrival 
time of the mean concentration of a nonretarded, nondecayed contaminant. Retarded (sorbed) species, 
such as those under consideration in this study, will have even longer arrival times. 

E4.6 CONTAMINANT TRANSPORT SIMULATIONS 

Review of the similarities between alternatives for the concentration of infiltration waters predicted by the 
runoff-sediment-contaminant transport model reduced the number of vadose zone contaminant transport 
cases that were necessary to simulate for this EIS. The ground water impacts of the Plutonium Exclusion 
and Single Axis alternatives were the same as the DARHT Baseline Alternative; and the Upgrade 
PHERMEX Alternative was the same as the No Action Alternative. This review implied that simulations 
were necessary only under the No Action, DARHT Baseline, and Enhanced Containment alternatives. For 
these three alternatives, the peak concentrations of depleted uranium, beryllium, and lead in water 
infiltrating into the vadose zone in the four reaches of Water Canyon downstream from the firing sites, 
and on Threemile Mesa at the firing sites, were compared to the drinking water standards for these metals. 
Because transport and dispersion in the vadose zone will only further decrease the concentrations of these 
metals in solution, it was necessary to simulate only those cases in which the concentration of 
contaminants in infiltrating water at the surface exceeded the drinking water standard. Finally, comparison 
of concentrations of contaminants in infiltrating water in the four reaches of Water Canyon showed that 
the uppermost reach (Reach 12) was always subject to the highest infiltration contaminant concentration 
levels of the four reaches. Because no simulation of Reach 12 resulted in contaminant concentrations at 
the regional water table exceeding the drinking water standard for any contaminant, no simulation was 
necessary for the less-impacted reaches downstream. Thus, a total of 10 simulation cases were required 
for depleted uranium: transport through Threemile Mesa for the No Action, DARHT Baseline, and 
Enhanced Containment alternatives (including the three options) and transport through the sediments 
beneath the uppermost reach of Water Canyon (Reach 12) for the same five alternatives and options. We 
also simulated beryllium and lead transport from the mesa and the uppermost reach of Water Canyon to 
the main aquifer to examine the transport of these dissolved contaminants in the vadose zone. 

Initial conditions for all simulations specified the liquid pressure field obtained for the respective reach 
or mesa top simulation (section E4.5, above) and zero contaminant concentration throughout the profile. 
Mass transport was simulated using the one-year constant time steps of the surface water model (matching 
the temporal rate for which the contaminant mass input values were provided by the runoff-sediment
contaminant transport model) and then using 20-year constant time steps for periods after mass input rates 
specified by the surface water model ceased (20-year steps being the maximum permissible under the 
Courant Number stability criteria). Parameters related to dilute contaminant species mass transport include 
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FIGURE E4-5.-Liquid Phase Pressure and Saturation Profiles Predicted 
for Water Canyon Reach 12. 

TABLE E4-2.-Liquid Phase Vadose Zone Water Travel Times for Threemile Mesa 
and Water Canyon Reaches 12 and 13 Predicted by MSTS 

Vadose Zone Water Travel Time (yr) 

Threemile Mesa 298 

Water Canyon Reach 12 179 

Water Canyon Reach 13 174 
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values of the sorption coefficient (Kd), longitudinal hydraulic dispersivity coefficient ( aL), and molecular 
dispersion coefficient (Dd,1). Sorption coefficient values were estimated in appendix E2 ("Solubility and 
Distribution Coefficients") where both conservative and best-estimate values were provided. We chose 
to use conservative (i.e., less sorption) values in all vadose zone modeling of contaminant transport. For 
moderate travel distances (on the order of kilometers), longitudinal dispersivity roughly varies between 
0.01 and 0.1 of the mean travel distance of the solute. Choosing the more often used and higher value, 
with the travel distance through the vadose zone of 800ft (240 m), we obtained the 80ft (24 m) value. 
The molecular diffusion coefficient was that of water, 1.076 x 10-8 rtZ!s (1.0 x 10-5 cm2/s). 

Contaminant mass input rates were obtained from the results of the runoff-sediment-contaminant transport 
model. The infiltrated volume for each year reported by the runoff-sediment-contaminant transport model 
was multiplied by the corresponding water concentration of the infiltrated water, and divided by the 
channel reach area or the area for mass distribution around the firing point to obtain a value for annual 
mass flux per unit area. This value was converted to appropriate units for the vadose zone flow and 
transport code and treated as a mass source rate in the uppermost node of the model. For each simulated 
case, contaminant transport was modeled for 100,000 years. For depleted uranium, 1,000 years of mass 
input was provided, after which the surface supply of depleted uranium on the mesa surface and in the 
channel reaches was exhausted (the remainder of the simulation was carried out with no contaminant 
source term). For beryllium and lead, 5,000 years of mass input was provided. For the simulation beyond 
5,000 years, estimates (based on surface modeling) of the time to "plateau" for releases for beryllium and 
lead and average input concentrations thereafter were used to specify an average contaminant mass source 
rate and duration for the balance of the 100,000-year simulations. Table E4-3 presents the peak 
concentration of water arriving at the regional main aquifer for each simulated case and time of the peak 
occurrence, and the related drinking water standard. The significance of the arrival concentrations listed 
in table E4-3 is provided in the discussions of individual alternatives in sections 5.1.4.2, 5.2.4.2, and 
5.4.4.2. 

E4.7 GROUND WATER ISSUES AT LANL 

Two issues exist with respect to ground water resources in the vicinity of LANL. The first involves the 
recent discovery of tritium in the main aquifer at four points in the northern portion of the LANL site. 
The second involves the general observation that private ground water wells located north of Pojoaque 
can exhibit levels of alpha contamination in excess of drinking water standards. 

E4.7.1 Tritium in the Main Aquifer 

Since 1991, advanced techniques, not commonly applied to ground water samples, have been used to 
detect tritium at ultra-low levels and to determine that recent water (no more than a few decades old) has 
recharged the main aquifer from the land surface in several locations at LANL (Gallaher 1995). Many 
samples of well and spring water taken at LANL have shown only the natural background levels of tritium 
and no apparent recent recharge. However, four locations have indicated tritium migration to the main 
aquifer from overlying contaminated perched aquifers. The levels of tritium measured range from 
approximately 1 percent to less than a hundredth of a percent of current drinking water standards. Thus, 
measured levels of tritium are significantly below drinking water standards and below levels measurable 
using standard measurement techniques. All four confirmed main aquifer tritium measurements indicating 
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TABLE E4-3.-Vadose Zone Numerical Transport Simulation Predictions of Peak 
Concentrations and Associated Times for Water Arriving at the Regional Main 

Aquifer from the Vadose Zone for All Simulated Cases 

Contaminant 

Al~rnative, Location DU Be Pb 
(f.tg/L) (f.tg/L) (f.tg/L) 

Drinking Water Standard 20 4 15 
[56 FR 33050] [40 CFR 141.62) [40 CFR 141.80) 

No Action, 145 3.4 26 
Threemile Mesa (PHERMEX) (42,850 yr) (>100,000 yr) (55,740 yr) 

No Action, 0.017 0.00069 2.6 X 10-6 
Water Canyon Reach 12 (18,450 yr) (>100,000 yr) (>1 00,000 yr) 

DARHT Baseline, 81 3.1 6.3 
Threemile Mesa (DARHT) (42,950 yr) (84,680 yr) (33,800 yr) 

DARHT Baseline, 0.018 0.0014 5.2 X 10-6 
Water Canyon Reach 12 (18,430 yr) (>1 00,000 yr) (>100,000 yr) 

Vessel Containment Option 32 1.2 0.0012 
Threemile Mesa (DARHT) (42,880 yr) (41,880 yr) {>100,000 yr) 

Vessel Containment Option 0.054 0.0027 1.0 X 10·5 

Water Canyon Reach 12 (18,390 yr) (>100,000 yr) {>100,000 yr) 

Phased Containment Option 43 1.8 0.0018 
Threemile Mesa (DARHT) (42,060 yr) (50,640 yr) (>100,000 yr) 

Phased Containment Option 0.055 0.0027 1.0 X 10·5 

Water Canyon Reach 12 (18,430 yr) {>100,000 yr) (>100,000 yr) 

Building Containment Option 16.1 0.233 1.5 X 1.0-? 
Threemile Mesa (DARHT) (41,980 yr) (45,099 yr) (>1 00,000 yr) 

Building Containment Option 0.0365 3.4 X 10-4 4.5x1o·7 

Water Canyon Reach 12 (18,468 yr) (>20,870 yr) (>100,000 yr) 

young water are in Los Alamos, Pueblo, and Mortandad Canyons, all in the northern part of the Los 
Alamos site. No main aquifer samples from the southern portion of the site have shown tritium 
concentrations above natural background. LANL scientists are studying whether the communication 
between intermediate perched and deep aquifer formations is a result of poor well construction (leaks in 
well bore seals with casing) or recharge of the main aquifer through either fractures or faults. If the 
ongoing studies determine the old construction methods are resulting in communication, efforts may be 
undertaken to abandon and plug the older test wells (Gustafson 1995). 

E4.7.2 Alpha Concentrations in Regional Ground Water 

High alpha concentrations have been observed in ground water drawn from private wells in the vicinity 
ofNambe and Pojoaque, New Mexico (Nickeson 1994). These wells are located on the opposite side of 
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the Rio Grande from LANL and to the north of Pojoaque. The relationship between LANL activities and 
the observed alpha concentrations was questioned at the DARHT public hearings. Nickeson noted there 
was no one to blame for the high alpha concentrations found in her well water. The levels found are 
related to the abundance of naturally occurring uranium deposits in the highly volcanic region of northern 
New Mexico. The Santa Fe Reporter (Bird 1995) presented a broader portrait of the high alpha 
contamination problem in the region, and its relation to natural uranium levels in the region. Bird 
indicated that the Ground Water Division of the Environment Department (State of New Mexico) was 
being asked to consider a study of the area's private wells. Such a study may relate the levels of natural 
uranium in the aquifer formation to levels observed in ground water, determine the origin of ground water 
in the Pojoaque area (i.e., origin to the east or west of the Rio Grande), or determine isotopic ratios of 
uranium species (i.e., identifying natural versus depleted uranium sources, man-made isotopes, or other 
alpha emitters). Because it is a regional water quality issue and is acknowledged by State of New Mexico 
officials as being related to natural uranium levels, resolution of this issue is clearly beyond the scope of 
the DARHT EIS. 
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APPENDIX F 
BIOTIC RESOURCES 

APPENDIX F 

This appendix presents the plant and animal species found in the Los Alamos National Laboratory 
(LANL) area by biological surveys as reported by Dunham (1995), Risberg (1995), and Keller and Risberg 
(1995). The lists (tables F-1, F-2, and F-3) may not be complete; some species in the LANL area may not 
have been found or identified during these surveys or, if listed, may not presently be found in the area. 
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TABLE F-l.-Checklist of Plants at TA-15 

I Family I Scientific Name I Common Name I 
Aceraceae Acer glabrum New Mexico maple 

Acer negundo Boxelder maple 

Amaranthaceae Amaranthus retrojlexus<' Pigweed 

Anacardiaceae Rhus trilobata Skunk bush 

Asclepiadaceae Asclepias asperula Immortal 

Berberidaceae Berberis fendleri Colorado barberry 

Boraginaceae Cryptantha fendleri Fendler cryptantha 
C.jamesii James hiddenflower 
Hackelia hirsuta Beggarlice 
Lappula sp. b Stickseed 
Lithospermum incisum Fringed puccoon 
L. multiflorum Puccoon 

Cactaceae Echinocereus viridiflorus Strawberry cactus 
Opuntia polyacantha Starvation cactus 
0. sp.a Prickly pear cactus 

Chenopodiaceae Atriplex canescens Fourwing saltbush 
Chenopodium album Lamb's quarters 
C. graveolans Goosefoot 
Kochia scoparia Summer cypress 
Sa/sola kali Russian thistle 

Compositae Achillea lanulosa Western yarrow 
Ambrosia artemisiifolia Common ragweed 
A. conjertiflora Ragweed 
A. coronopifolia Ragweed 
Antennaria parvifolia Pussytoes 
Artemisia carruthii Wormwood 
A. dracunculus False tarragon 
A. frigidtl' Estafiata 
A. ludoviciana Wormwood 
A. tridentataa Big sagebrush 
Aster bigelovii Bigelow aster 
A. novae-angliae Aster 
Bahia dissecta Wild chrysanthemum 
Berlandiera /yrata Lyre leaf 
Bricke/lia californica California brickellia 
B. sp. Bricklebush 
Cichorium intybus Chickory 
Chyrsopsis joliosa Golden aster 
C. villosa Golden aster 
Chrysothamnus nauseosus Chamisa, Rabbitbrush 
Conyza canadensis Horseweed 
Erigeron divergens Fleabane daisy 
Grindelia aphanactis Gumweed 
Gutierrezia sarothrae Snakeweed 
Haplopappus spinulosus Spiny goldenweed 
Helianthus petiolaris Sunflower 
Hymenopappus .fllifolius White ragweed 
Hymenoxys argentea Perky Sue 
H. richardsonii Bitterweed 
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TABLE F-l.-Checklist of Plants at TA-15- Continued 

Family Scientific Name Common Name 

Compositae Kuhnia chlorolepis Kuhnia 
(Continued) Lactuca sp. Prickly lettuce 

Machaeranthera bigelovii Bigelow aster 
Pericome caudata Taperleaf 
Psilostrophe tagetina Paperflower 
Senecio eremophilus Groundsel 
S. longilobus Thread-leaf groundsel 
S. multicapitatus Groundsel 
Stephanomeria tenuifolia Skeleton weed 
Taraxacum o.fficinale Dandelion 
Thelesperma megapotamicum Indian tea 
T. trifidum0 Greenthread 
Townsendia exscapa Easter daisy 
Tragopogon dubius Salisfy, Goatsbeard 
T. pratensis Salsify 
Viguiera multiflora Showy goldeneye 

Cruciferae Capsella bursa-pastoris Shepherd's purse 
Descurania richardsonii Tansy mustard 
Erysimum capitatum Western wallflower 
Lepidium medium Peppergrass 
Thlaspi alpestre Mountain candytuft 

Cupressaceae Juniperus monospermaO One-seed juniper 
J. scopulorum Rocky Mountain juniper 

Cyperaceae Carex sp. Sedge 

Euphorbiaceae Croton texensis Doveweed 
Euphorbia serpyllifolia Thymeleaf spurge 
E. sp. Spurge 

Fagaceae Quercus gambelii Gambel oak 
Q. undulata Wavyleaf oak 
Q. sp. Hybrid oak 

Fumariaceae Corydalis aurea Golden smoke 

Geraniaceae Erodium cicutarium Cranesbill 
Geranium caespitosum James geranium 

Gramineae Agropyron smithii Western wheatgrass 
Andropogon gerardii Big bluestem 
A. scoparius Little bluestem 
Aristida sp. Three-awn 
Blepharoneuron tricholepis Pine dropseed 
Bouteloua curtipendulaO Side-oats grama 
B. eriopoda Black grama 
B. gracilis Blue grama 
Bromus anomalus Nodding brome 
B. tectorum Downy Chess 
Elymus canadensis Canada wildrye 
Festuca sp. Fescue 
Koeleria cristata Junegrass 
Lycurus phleoides Wolftail 
Muhlenbergia montana Mountain muhly 
Oryzopsis hymenoides Indian rice grass 
Poa fendleriana Bluegrass 
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TABLE F-l.-Checklist of Plants at TA-15- Continued 

Family Scientific Name c 

Gramineae Poa sp. Blue grass 
{Continued) Sitanion hystrix Bottlebrush squirreltail 

Sporobolus contractus Spike dropseed 
S. cryptandrus Sand dropseed 
S. sp. Dropseed 
Stipa comata Needle and thread grass 

Hydrophyllaceae Phacelia corrugata Scorpionweed 

Labiatae Monarda menthaefolia" Bee balm 
M pectinata Ponymint 
Prunella vulgaris Selfheal 

Leguminosae Astragalus sp. Milkvetch 
Lotus wrightii Deervetch 
Lupinus caudatus Lupine 
Melilotus a/bus Yellow sweet clover 
M o.fficinalis Yellow wild clover 
Petalostemum candidum0 White prairie clover 
Robinia neomexicana0 New Mexico locust 
Trifolium sp. Clover 
Vicia americana American vetch 

Liliaceae Allium cernuum Nodding onion 
Yucca angustissima Narrowleaf yucca 
Y. baccata" Datil yucca 

Linaceae Linum lewisii Blue flax 
L. neomexicanum New Mexico yellow flax 

Loasaceae Mentzelia pumila Stick leaf 

Malvaceae Sphaeralcea coccinea Red globe mallow 
S. sp Scarlet globe mallow 

Nyctaginaceae Mirabilis multiflora Showy four-o'clock 
Oxybaphus linearis Desert four-o'clock 

Oleaceae Forestiera neomexicana New Mexico olive 

Onagraceae Oenothera albicaulis Evening-primrose 
0. coronopifolia Cutleaf evening-primrose 
0. hookeri Hooker's evening-primrose 

Orobanchaceae Orobanche fasciculata Broom rape 

Pinaceae Abies concolo,P White fir 
Pinus eduli~ Pinon pine 
P. ponderosa Ponderosa pine 
Pseudotsuga menzesif Douglas fir 

Plantaginaceae Plantago purshii Wooly Indian wheat 

Polemoniaceae lpomopsis aggregata Scarlet trumpet 

Polygonaceae Eriogonum cernuum Skelton weed 
E.jamesii Antelope sage 
Rumex sp. Dock 

Portu lacaceae Portulaca oleracea" Common purslane 

Primulaceae Androsace septentrionalis Western rock-jasmine 
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TABLE F-l.-Checklist of Plants at TA-15- Continued 

I Family I Scientific Name I Common Name I 
Ranunculaceae Clematis pseudoalpina Rocky Mountain clematis 

Thalictrum jendleri Meadowrue 

Rosaceae Cercocarpus montanus" Mountain mahogany 
Fallugia paradoxa" Apache plume 
Prunus virginiana var. melanocarpa Western black 
Rosa woodsii chokecherry 

Fendler's rose 

Rutaceae Ptelea trifoliata Narrowleaf hoptree 

Salicaceae Populus angustifolia Narrowleaf cottonwood 
Salix_ sp.0 Willow 

Saxifragaceae Heuchera parvifolia Alumroot 
Philadelphus microphyllus Mockorange 
Ribes cererum Wax Current 
R inerme Gooseberry 

Scrophulariaceae Castilleja integra Indian paintbrush 
Penstemon barbatus Scarlet bugler 
P. virgatus Beard tongue 
Verbascum thapsus Mullein 

Solanaceae Physalis foe tens var. neomexicanaO Ground cherry 

Valerianaceae Valeriana acutiloba Valerian 

Violaceae Viola adunca Western dog violet 

Vitaceae Parthenocissus inserta Virginia creeper 

a These plants have been known to be used historically by the Tewa Indians of New Mexico in the early 
part of the 20th century (Larson 1995). 

b Sp. indicates that the exact species has not been identified in the field. 

Source: Risberg 1995. 

F-5 



APPENDIX F DARHT EIS 

TABLE F-2.-Fauna Found at TA-15 

Family Scientific Name Common Name 

AMPHIBIANS 

Hylidae Hyla arenicolor Canyon treefrog 

REPTILES 

lguanidae Crotaphytus collaris Collared lizard 
Phrynosoma douglasii Short-horned lizard 
Sceloporus undulatus Eastern fence lizard 

Scincidae Eumeces obsoletus Great Plains skink 

Teiidae Cnemidophorus exsanguis Chihuahuan spotted whiptail 

Viperidae Crotalus atrox Western diamondback rattlesnake 

BIRDS 

Accipitridae Accipiter cooperii Cooper's hawk 
Buteo albonotatus Zone-tailed hawk 
B. jamaicensis Red-tailed hawk 

Aegithalidae Psaltriparus minimus Bushtit 

Apodidae Aeronautes saxatalis White-throated swift 

Caprimulgidae Chordeiles minor Common nighthawk 
Phalaenoptilus nuttallii Common poorwill 

Carthartidae Cathartes aura Turkey vulture 

Columbidae Zenaida macroura Mourning dove 

Corvidae Aphelocoma coerulescens Scrub jay 
Corvus corax Common raven 
Cyanocitta stelleri Steller's jay 
Gymnorhinus cyanocephalus Piilon jay 
Nucifraga columbiana Clark's nutcracker 

Emberizidae Aimophila ruficeps Rufous-crowned sparrow 
Coccothraustes vespertinus Evening grosbeak 
Dendroica graciae Grace's warbler 
D. nigrescens Black-throated gray warbler 
Guiraca caerulea Blue grosbeak 
Junco hyemalis Dark-eyed junco 
Molothrus ater Brown-headed cowbird 
Oporornis tolmiei MacGillivray's warbler 
Pheucticus melanocephalus Black-headed grosbeak 
Pipilo chlorurus Green-tailed towhee 
P. erythrophthalmus Rufous-sided towhee 
P. fuscus Canyon towhee 
Piranga ludoviciana Western tanager 
Spizella passerina Chipping sparrow 
Vermivora celata Orange-crowned warbler 
V. virginiae Virginia's warbler 

Falconidae Falco sparverius American kestrel 

Fringillidae Cardeulis pinus Pine siskin 
Carpodacus mexicanus House finch 
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TABLE F-2.-Fauna Found at TA-15- Continued 

Family Scientific Name Common Name 

Fringillidae C. psaltria Lesser goldfinch 
(Continued) Loxia curvirostra Red crossbill 

Hirundinidae Tachycineta thalassina Violet-green swallow 
Hirundo pyrrhonota Cliff swallow 

Miscicapidae Catharus guttatus Hermit thrush 
Myadestes townsendi Townsend's solitaire 
Polioptila caerulea Blue-grey gnatcatcher 
Regulus calendula Ruby-crowned kinglet 
Sialia mexicana Western bluebird 
Turdus migratorius American robin 

Paridae Parus gambeli Mountain chickadee 
P. inornatus Plain titmouse 

Phasianidae Callipepla gambelii Gambel's quail 

Picidae Colaptes auratus Northern flicker 
Melanerpes formicivorus Acorn woodpecker 
Picoides pubescens Downy woodpecker 
P. villosus Hairy woodpecker 

Sittidae Sitta pygmaea Pygmy nuthatch 

Strigidae Bubo virginianus Great horned owl 
Otus jlammeolus Flammulated owl 
Strix occidentalis lucinda Mexican spotted owl 

Trochilidae Archilocus alexandri Black-chinned hummingbird 
Selasphorus platycercus Broad-tailed hummingbird 

Trog lodytidae Catherpes mexicanus Canyon wren 
Salpinctes obsoletus Rock wren 
1hryomanes bewickii Bewick's wren 

Tyarannidae Contopus borealis Olive-sided flycatcher 
C. sordidulus Western wood-pewee 
Empidonax hammondii Hammond's flycatcher 
E. oberholseri Dusky flycatcher 
E. occidentalis Cordilleran flycatcher 
E. wrightii Gray flycatcher 
Myiarchus cinerascens Ash-throated flycatcher 
Sayornis nigricans Black phoebe 
S. saya Say's phoebe 
Tyrannus vociferans Cassin's kingbird 

Vireonidae Vireo gilvus Warbling vireo 
V. solitarius Solitary vireo 

MAMMALS 

Canidae Canis latrans Coyote 
Vulpus vulpus Red fox 

Cervidae Cervus elaphus Elk 
Odocoileus hemionus Mule deer 

Muridae Neotoma mexicana Mexican woodrat 
Peromyscus boylei Brush mouse 
P. maniculatus Deer mouse 
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TABLE F-2.-Fauna Found at TA-15- Continued 

Family Scientific Name Common Name 

Muridae P. truei Pinon mouse 
(Continued) Reithrodontomys mega/otis Western harvest mouse 

Molossidae Tadarida brasiliensis Brazilian free-tailed bat 

Vespertilionidae Antrozous pallidus Pallid bat 
Eptesicus fuscus Big brown bat 
Lasionycteris noctivagans Silver-haired bat 
Lasiurus cinereus Hoary bat 
Myotis califomicus California myotis 
M evotis Long-eared myotis 
M leibi Small-footed myotis 
M thysanodes Fringed myotis 
M volans Long-legged myotis 
M yumanensis Yuma myotis 
Pipistrellus hesperus Western pipistrelle 
Plecotus townsendi Townsend's big-eared bat 

For bird habitats see Travis, J. R., Atlas of the Breeding Birds of Los Alamos County, New Mexico Pajarito 
Ornithological Survey. 

Source: Dunham 1995 
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TABLE F -3.-Wintering Birds of Potrillo Canyon, 
February and March 1986 

Family Scientific Name Common Name 

Accipitridae Buteo jamaicensis Red-tailed hawk 

Columbidae Zenaida macroura Mourning dove 

Corvidae Aphelocoma coerulescens Scrub jay 
Corvus corax Common raven 

Fringillidae Carpodacus mexicanus House finch 
Junco hyemalis Dark-eyed junco 
Pipilo erythrophthalmus Rufous-sided towhee 
P. foscus Brown towhee 

Meleagrididae Meleagris gallopavo Wild turkey 

Paridae Parus gambeli Mountain chickadee 
P. inornatus Plain titmouse 

Picidae Colaptes auratus Yellow-shafted flicker 
Picoides pubescens Downy woodpecker 
P. villosus Hairy woodpecker 
Sphyrapicus thyroideus Williamson's sapsucker 

Sittidae Sitta carolinensis White-breasted nuthatch 
S. pygmaea Pygmy nuthatch 

Troglodytidae Catherpes mexicanus Canyon wren 
Troglodytes aedon House wren 

Turdidae Myadestes townsendi Townsend's solitaire 
Sialia currucoides Mountain bluebird 
S. mexicana Western bluebird 
Turdus migratorious American robin 

For Bird habitats see Travis, J. R., Atlas of the Breeding Birds of Los Alamos 
County, New Mexico, Pajarito Ornithological Survey. 

Source: Dunham 1995 
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APPENDIX G 
SOCIOECONOMICS 

G.l REGIONAL ECONOMIC MODELING 

APPENDIX G 

The IMPLAN (Impact analysis for Planning) regional economic modeling system was used to construct a 
baseline economic model for the region-of-interest, and to measure the possible impacts of EIS alternatives 
on regional employment, labor income, and output of goods and services (MIG, Inc. 1993). The stock 
regional IMPLAN model uses Standard Industrial Classification (SIC) information provided by the Bureau 
of Economic Analysis (BEA) on employment, income, and production activities within the region-of
interest, which in this case is Los Alamos, Santa Fe, and Rio Arriba counties of north-central New 
Mexico. 

IMPLAN employs a static, non-survey, input-output model which uses a 528-sector adaptation of the 
538-sector BEA national input-output transactions table otherwise known as the "national table." This 
table was derived by BEA based on information from its national income and product accounts (NIP A 
accounts) covering the production and sales of all commodities. The most recent national table was 
released by BEA in 1994 and represents the industrial technologies in place in 1987. These values have 
been price-updated to 1994 constant dollars. IMPLAN provides the flexibility to update the 1987-level 
technology of any industry, as represented in the national table, to an improved representation of the 
technology currently being employed. IMPLAN also performs adjustments to the national table to permit 
regional tables to be constructed for application to any region of the country. 

Among the more important considerations in applying the stock IMP LAN model are that: 1) the model is 
static in the sense of reflecting economic conditions and production technologies in place at a given point 
in time, with no allowance for technological changes; 2) the model uses exogenous estimates of "regional 
repurchasing coefficients," (RPCs) critical parameters reflecting the locally produced portion of goods or 
services used by industry in the region-of-interest; 3) the model characterizes all industrial production 
processes as requiring fixed proportional use of factors of production, making no allowances for input 
substitutions due to relative-price changes. 

This stock IMPLAN model was modified to reflect 1993 levels of economic activity specific to the tri
county area based on two additional data files: 1) ES-202 employment data obtained from New Mexico 
Department of Labor, which covers 1993 annualized employment levels at the two-digit SIC level; and 
2) published information on regional consumption expenditures made by LANL during FY 1992, as 
described in a DOE-funded study (Lansford et al. 1993). The modified IMPLAN model of the region-of
interest reflects these additional county-level data files and, correspondingly, the recent experience 
underlying employment and expenditures within the tri-county region. 

The stock IMPLAN model was also adjusted to better approximate the local economic impacts of 
incremental construction and operations expenditures under each EIS alternative. These adjustments bear 
on the accuracy ofiMPLAN's RPCs for heavy construction (SIC 16) and facility operations (SIC 28). 
Based on DARHT's local construction expenditures during FY 1993, IMPLAN's RPC for heavy 
construction was adjusted downward to 0.15 to reflect the fact that most of the value of Heavy 
Construction services is being procured from outside the region of influence, and in fact, from outside the 
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state. This parameter adjustment provides a more realistic estimate of the RPC for heavy construction in 
the region-of-interest. On the contrary, IMPLAN's RPC for industrial facility operations was adjusted 
upward to 0.80. This upward adjustment reflects the understanding that most of PHERMEX's local 
expenditures are on specialized equipment made onsite at other LANL defense production facilities. 

Given the above adjustments, the modified IMPLAN model was run with alternative expenditure scenarios 
in order to estimate the consequential impacts of the various EIS alternatives on regional employment, 
labor income, and output of goods and services. These alternative data sets reflect the following 
expenditures information provided by LANL: 1) annual capital and operating expenditures for the DARHT 
and PHERMEX facilities under each EIS alternative (tables G-1 and G-2) and 2) estimated duration of 
construction and timing of operations for the DARHT and PHERMEX facilities under each EIS 
alternative. Upon applying a DOE price escalation index for general construction and defense programs to 
these alternative expenditure projections, IMPLAN was run to estimate the consequential impacts of each 
DARHT alternative on employment, labor income, and output of goods and services in the region-of
interest for each year in the 1995 to 2002 period. These impacts are reported by year for that period (see 
table G-3). 

Sums and products of numbers in this appendix may not appear consistent due to rounding. 

G.2 ENVIRONMENTAL JUSTICE ANALYSIS 

The geographic region underlying the analysis of environmental justice encompasses various Census tracts 
spanning four county boundaries, i.e., Los Alamos, Santa Fe, Rio Arriba, and Sandoval counties. Census 
tract boundaries within these counties are derived from a coverage of census block group boundaries 
provided by Geographic Data Technology, Lebanon, New Hampshire. This coverage was derived from 
the TIGER/Line Files of 1990 census geography provided by the U.S. Bureau of Census. In addition, the 
geographic region underlying the analysis of environmental justice encompasses the Native American 
reservations of the Cochiti, Santa Clara, Jemez, and San Ildefonso DOEILANL accord tribes. The 
geographic boundaries of these reservations were derived from digital data provided by the Bureau of 
Indian Affairs. 

Note that the scope of coverage used in the analysis excludes boundaries or locations of several categories 
of lands that are generally associated with tribal lands: 1) ceded lands (lands ceded to the U.S. 
Government to which some tribes retain treaty-protected rights); 2) possessory and usage areas that were 
established, in some cases, in the course of U.S. Land Claims Commission hearings; and 3) in-holdings 
within the tribal reservation boundaries. Such in-holdings are lands not held in trust for tribes. These 
may include fee lands owned by non-Indians, or public domain lands withdrawn from their former trust 
status (e.g., for National Park Service management or interstate highway rights-of-way). 

Given the geographic coverage described above, the following demographic data were used to measure 
minority and low-income populations: total persons (100 percent count), total households, persons by race, 
persons by Race and Hispanic Origin, and household counts by income class. The data were extracted 
from Summary Tape File 3A of the 1990 decennial census, provided by the U.S. Bureau of Census for 
census block groups. Each block group is identified by its unique block group identifier and the Federal 
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TABLE G-1.-Capital-funded Construction Costs by Alternative (in millions of 1995 dollars) 

Alternative 1995 1996 1997 1998 1999 2000 2001 2002 Total 

No Action 6.6 5.8 1.0 0 0 0 0 0 13.4 

DARHT Baseline 6.6 29.5 17.9 26.8 24.0 0.6 0 0 105.3 

PHERMEX Upgrade 6.6 36.6 33.7 21.7 14.8 10.2 3.1 0 126.7 

Enhanced Containment 6.6 29.6 32.4 41.1 24.9 0.6 0 0 135.2 
Vessel Option 

Enhanced Containment 6.6 28.3 26.9 29.9 15.5 13.9 0.8 0 121.9 
Building Option (150 lb) 

Enhanced Containment 6.6 29.1 40.5 33.2 15.5 13.9 0.8 0 139.5 
Building Option (500 lb) 

Enhanced Containment 6.6 30.6 21.9 34.4 30.1 6.7 5.8 5.8 142.0 
Phased Option 

Plutonium Exclusion 6.6 29.5 17.9 26.8 24.0 0.6 0 0 105.3 

Single Axis 6.6 29.5 17.9 5.7 0 0 0 0 59.6 

Notes: The underlying capital funded cost data were provided by the DARHT field office (Burns 1995a; Burns 1995b). The costs do 
not include any expenses associated with site cleanup, decontamination, or decommissioning of either the DARHT or 
PHERMEX facilities. 

TABLE G-2.-0perations and Maintenance Costs by Alternative (in millions of 1995 dollars) 

Alternative 1995 1996 1997 1998 1999 2000 2001 2002 Total 

No Action 4.2 4.1 4.1 4.0 4.0 4.0 3.9 3.9 32.2 

DARHT Baseline 4.2 4.1 4.1 4.0 5.9 5.8 5.8 5.7 39.6 

PHERMEX Upgrade 4.2 4.1 4.1 4.0 4.0 4.0 3.9 6.0 34.3 

Enhanced Containment 4.2 4.1 4.1 4.0 9.7 9.6 9.5 9.4 54.7 
Vessel Option 

Enhanced Containment 4.2 4.1 4.1 4.0 4.0 4.0 3.9 9.4 37.7 
Building Option (150 lb) 

Enhanced Containment 4.2 4.1 4.1 4.0 4.0 4.0 3.9 9.4 37.7 
Building Option (500 lb) 

Enhanced Containment 4.2 4.1 4.1 4.0 6.3 6.1 5.8 5.6 40.3 
Phased Option 

Plutonium Exclusion 4.2 4.1 4.1 4.0 7.9 7.8 7.8 7.6 47.4 

Single Axis 4.2 4.1 4.1 4.0 5.3 5.2 5.2 5.1 37.2 

Notes: The underlying O&M cost data were provided by the DARHT field office (Burns 1995a; Bums 1995b). This primary data was 
adjusted using an escalation price change index for DOE defense-related construction projects (Pearman 1994). The resulting 
O&M cost estimates presented in the table recogniZe varying periods of operation of PHERMEX prior to operations at the 
DARHT Facility based on the DARHT implementation schedule (Burns 1995a; Burns 1995b). 
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TABLE G-3.-summary of Economic Impacts by Alternative (FY 1996 to FY 2002) 

Alternative 
Employment Labor Income Output 

(FTE-Equivalent) (in millions) (in millions) 

DARHT Baseline total 191 total $4.1 total $6.8 
direct 80 direct $1.7 direct $3.4 

indirect 111 indirect $2.4 indirect $3.4 

PHERMEX Upgrade total 199 total $4.3 total $6.9 
direct 82 direct $1.8 direct $3.3 

indirect 117 indirect $2.5 indirect $3.7 

Enhanced Containment total 321 total $6.8 total $12.0 
Vessel Option direct 137 direct $2.9 direct $6.2 

indirect 185 indirect $3.9 indirect $5.8 

Enhanced Containment total 209 total $4.5 total $7.6 
Building Option (150 lb) direct 87 direct $1.9 direct $3.6 

indirect 122 indirect $2.6 indirect $4.0 

Enhanced Containment total 238 total $5.1 total $8.4 
Building Option (500 lb) direct 99 direct $2.1 direct $4.0 

indirect 139 indirect $3.0 indirect $4.4 

Enhanced Containment total 253 total $5.4 total $9.0 
Phased Option direct 106 direct $2.3 direct $4.4 

indirect 14 7 indirect $3.1 indirect $4.6 

Plutonium Exclusion total 233 total $4.9 total $8.6 
direct 99 direct $2.1 direct $4.5 

indirect 134 indirect $2.9 indirect $4.1 

Single Axis total 104 total $2.2 total $3.8 
direct 44 direct $0.9 direct $1.9 
indirect 60 indirect $1.3 indirect $1.9 

Notes: All monetary amounts are reported in 1995 dollar values. 

Information Procedures System (FIPS) identifier for American Indian and Alaska Native Area 
(AIANAFP). The block group data were then aggregated by tracts generally, and by tracts for the Cochiti, 
Jemez, San Ildefonso, and Santa Clara Reservation populations only. 

Minority population distributions were derived using census tract data on race and Hispanic origin. The 
size of the minority population within a specific scope of coverage [10, 30, or 50 mi (16, 48, or 80 km)] 
was measured as the difference between the general population and the white Non-Hispanic subgroup of 
the general population. The ratio between the derived minority subgroup and the general population 
constitutes the percentage of "minority population" residing within the various scopes of coverage. This 
percentage is greater than one half in both the 30- ( 48-) and 50-mi (80-km) radius, reflecting the large 
number of Hispanic and Native American persons residing in the region-of-interest. 

Similarly, the low-income population distribution was derived using census tract data on household 
income. Household income data reflects wages and salaries earned by persons of 15 years of age and 
beyond who reside in the same household. For the region-of-interest the income class of $15,000 or less 
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was chosen as the poverty threshold measure for the low-income population. This income level is the 
reported 1990 poverty threshold for the average-sized household in the region-of-interest. The ratio 
between these households and the total number of households in a specific scope of coverage 
[10, 30 or 50 mi (16, 48, or 80 km)] constitutes the percentage of the "low-income" households in the 
region-of-interest. 

Finally, the presentation of both the minority and low-income distributions of the population can take a 
variety of forms. In the present analysis, maps and tables were constructed taking into consideration that 
census tracts (or block) areas tend to sprawl across the varying scopes of coverage, e.g. certain census 
tracts tend to lie on both sides of the 10-, 30-, and 50-mi radius (16-, 48-, and 80-km). In these instances, 
a detailed atlas was used to apportion persons and households situated in these census tracts to one or the 
other side of the boundary. 
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APPENDIX H 
HUMAN HEALTH 

APPENDIX H 

This appendix presents the methods and results of calculations to estimate human health effects that could 
result from the airborne releases of test assembly detonations at the DARHT or PHERMEX sites under the 
six alternatives. The detonations would result in the aerosolization and atmospheric dispersal of a portion 
of the materials contained in each assembly. The hazardous components may include depleted uranium, 
tritium, beryllium, lead, and lithium hydride. Depleted uranium and tritium were evaluated for their 
radiological hazard, and uranium, beryllium, lead, and lithium hydride were evaluated for their chemical 
hazard. Unless otherwise stated, dose is the effective dose equivalent. Sums and products of numbers in 
this section may not appear consistent due to rounding. 

This appendix addresses only the potential human health impacts from chronic exposures under routine 
operations. Appendix I (Facility Accidents) covers the health impacts from acute exposures that could 
result from accident events. 

H.l COMPUTER CODES 

The potential health impacts of the atmospheric releases were evaluated with two computer codes. GENII 
(Napier et al. 1988a; Napier et al. l988b; and Napier et al. 1988c) was used to calculate radiation dose 
from uranium and tritium. The Multimedia Environmental Pollutant Assessment System (MEPAS) 
(Droppo et al. 1989; Droppo et al. 1991; Whelan et al. 1987; Strenge et al. 1989; Bucket al. 1995) was 
used to calculate toxicological impacts of all constituents, except tritium, and carcinogenic risk from 
beryllium. The HOTSPOT code (Homann 1994) was used in a limited manner to compare explosive 
atmospheric dispersion to the point-source atmospheric dispersion estimates of GENII and MEP AS. 

H.l.l GEND 

The GENII code was used to calculate radiation doses from depleted uranium and tritium releases. GENII 
models the environmental transport, accumulation, and radiation dose to an individual or population. It 
may be used for acute (less than 24 h) or chronic exposure scenarios. Atmospheric dispersion is modeled 
using a straight-line Gaussian-plume model, and the release point may be either ground level or elevated. 
Although it accounts for the material deposition to determine exposure to ground surface deposition, the 
GENII code generates conservative plume concentration estimates in part because, the code does not 
mathematically remove the deposition from the plume. Therefore, the material deposited is double 
counted and health impacts are overestimated, especially for those located at greater downwind distance. 

Depleted uranium is modeled as a particulate, but GENII includes a special algorithm for modeling tritium 
vapor. The tritium model of GENII assumes that the tritium released is in the form of tritiated water 
(HTO), whereas tritium released from either the DARHT or PHERMEX facilities is in the form of tritium 
gas (T2). Tritium gas is about 14,000 times less a radiological hazard than tritiated water because it is 
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taken up by the body to a far lesser extent. GENII calculations were made assuming the tritium to be in 
the form of HTO for atmospheric dispersion and environmental accumulation. Radiation dose output was 
then corrected by replacing HTO dose factors with those for T 2. 

H.1.2 MEPAS 

The MEP AS code was used to model the release, atmospheric transport, and receptor exposure of test 
assembly constituents that could cause toxicological effects (uranium, beryllium, lead, and lithium hydride) 
or cancer risks (beryllium). Uranium, as a heavy metal, may cause toxicological effects as well as be a 
source of radiation dose. MEP AS has the capability to model only chronic releases. Like GENII, 
MEPAS uses a straight-line Gaussian-plume model for atmospheric dispersion modeling, from either 
ground-level or elevated release points. 

The MEP AS code output for toxicological effects from uranium, beryllium, lead, and lithium hydride is in 
terms of hazard index (HI). Hazard index is used to estimate the potential occurrence of noncarcinogenic 
effects that may result from chronic exposure to a metal or chemical. Toxicological effects are 
nonprobabilistic and have an occurrence threshold. They are specific to a given substance because the 
toxicological endpoints differ for different substances. The HI is equal to the individual's estimated 
exposure divided by the U.S. Environmental Protection Agency (EPA) constituent-specific reference dose 
(EPA 1994b ). This EPA reference dose is based on a contamination level where a deleterious effect is 
noted following chronic exposure. No toxicological effects would be expected where the HI was less than 
unity (1 ). The reference doses and their bases are provided in table H-1. 

TABLE H-1.-Reference Doses (Rfd) for Beryllium, Lead, Lithium Hydroxide, 
and Uranium and Their Bases 

Element 

Beryllium 

Lead 

Lithium 
Hydroxide8 

Uranium 

Rfd (mglkg/d) 

Ingestion Rfd = 0.005 
Inhalation Rfd = undefined 

Ingestion Rfd = 0.0014 
Inhalation Rfd = 0.00043 

Ingestion Rfd = 0.007 
Inhalation Rfd = 0.007 

Ingestion Rfd = 0.003 
Inhalation Rfd = 0.0014 

Basis 

Low confidence in Rfd which is based on soluble beryllium salts. 
The deleterious effect of the Rfd is based on weight changes. 

High level of confidence in Rfd. Health effect bases are 
changes in the levels of certain blood enzymes and in aspects 
of children's neurobehavioral development. 

Low confidence in Rfd. Symptoms of lithium toxicity resemble 
those of sodium deficiency and include drowsiness, anorexia, 
nausea, tremors, blurred vision, coma, and death. Rfd is based 
on sodium hydroxide threshold limit values (TLV). The TLV, 
however, is most likely based on the caustic nature of sodium 
hydroxide. 

Medium confidence in Rfd. Uranium is a classic nephrotoxin. 

a Lithium hydroxide used as surrogate for lithium hydride in test assemblies. 

Source: EPA 1994b and ACGIH 1991 
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MEP AS output for carcinogens is presented as risk of cancer incidence. Beryllium is a potential 
carcinogen as well as a toxicological hazard. EPA (EPA 1994a) has published a beryllium slope factor, 
based on chronic exposure, that is used to estimate the probability that an individual will contract cancer 
in his or her lifetime. The carcinogenic effect results from the inhalation of beryllium. The inhalation 
slope factor is 8.4 [mg8 i(kgbody wt•d)r1; slope factors for other exposure pathways are undefined. 

H.1.3 HOTSPOT 

HOTSPOT is a code developed for the initial assessment of accidents involving atmospheric releases of 
radioactive material. The code module used for these analyses was the "uranium explosion." HOTSPOT 
was used in one limited application to compare its explosive atmospheric dispersion estimates to the 
single-point atmospheric dispersion estimates of GENII and MEP AS. The initial plume of the 
postdetonation release modeled in HOTSPOT is more disperse and spacious than the point release modeled 
by GENII and MEPAS. The dispersion estimate comparison, while rather extensive in examining 
dispersion estimates at several different locations, for different quantities of high explosives, and under 
various meteorological conditions, was limited due to the relatively unsophisticated meteorological input 
used by HOTSPOT. HOTSPOT was not used for any consequence (dose, toxicological effect, or cancer 
risk) analysis. 

H.2 METEOROLOGICAL DATA AND ATMOSPHERIC DISPERSION 

This section presents an overview of the meteorological data used for the human health analyses, as well 
as a description of the atmospheric dispersion analyses and assumptions made in modeling human health 
impacts. 

H.2.1 Meteorological Data 

A comparison was made of available LANL site-specific meteorological data to determine which was most 
appropriate for use in atmospheric dispersion and transport calculations for releases from the DARHT and 
PHERMEX sites (Area III) in TA-15. TA-15 has no meteorological tower. Data were available for two 
nearby areas, TA-6 and TA-49, which are north-northwest and south, respectively, of TA-15. These two 
sets of meteorological data were selected for comparison because they were from towers closest to TA-15, 
approximately equidistant from TA-15, and from towers with topography similar to TA-15. 

To make a determination on which data set to use, GENII code analyses were carried out using three 
alternative meteorological data sets: TA-6, TA-49, and the average of TA-6 and TA-49. Doses to three 
different receptor locations (Los Alamos, Bandelier, and White Rock) were modeled using three different 
exposure scenarios (i.e., acute, chronic annual, and 30-yr cumulative exposure), as well as the 50-mi 
(80-km) population. Unit releases of depleted uranium and tritium were used as the source term and held 
constant among the different comparison cases. 

The hourly meteorological data from TA-6 was selected as the input data set for modeling the atmospheric 
dispersion from the DARHT and PHERMEX sites in TA-15 because it consistently resulted in the highest 
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dose estimates; therefore, potential impacts would less likely be underestimated. In the 3 of 13 cases 
where the TA-6 data did not result in the highest dose, the difference between the maximum and the TA-6 
dose estimate was less than a factor of two. 

Both GENII and MEP AS use the site-specific, hourly meteorological data in the form of joint frequency 
data. Joint frequency data are shown in appendix C, exhibit C1-l. Ninety-fifth-percentile, x/Q' 
atmospheric dispersion values were calculated by GENII and MEP AS and used for chronic release 
calculations. GENII calculates 95th-percentile E/Q values for acute releases. Where hand calculations 
were necessary for acute release calculations (appendix I), these 95th-percentile E/Q values were used as 
the atmospheric dispersion input. 

H.2.2 Atmospheric Dispersion 

The GENII and MEPAS codes are routinely used for point (e.g., a building vent) or area (e.g., buried 
waste near the soil surface) source releases. However, material from the DARHT and PHERMEX sites 
would be released via explosive detonations. Initial post-detonation source term plumes for open-air 
detonations (as described below for the five uncontained alternatives) are roughly a vertical cylinder or 
stern-and-cap shape. Several analyses were performed to compare the impacts of using the GENII and 
MEP AS point sources release models to simulate the explosive detonation releases. 

The initial analysis evaluated the model release geometry. The HOTSPOT code (Homann 1994) was used 
to compare post-detonation dispersion to point-source dispersion estimates used in GENII and MEPAS. 
HOTSPOT models five plumes stacked vertically for its model of nonnuclear detonations of uranium. The 
dispersion estimates for HOTSPOT and GENIIIMEPAS were compared at several different receptor 
locations, for different quantities of high explosives, and under various meteorological conditions. The 
comparison was limited due to the relatively unsophisticated, generic meteorological input used by 
HOTSPOT. This analysis determined that the GENII and MEPAS point-source estimates could 
significantly under estimate atmospheric dispersion of explosive dispersal and therefore over estimate the 
human health impacts. 

HOTSPOT has only limited air dispersion and dose modeling capabilities and was not used for any 
consequence analysis. However, HOTSPOT proved useful by providing an equation for effective release 
height that would allow GENII and MEP AS to more realistically simulate atmospheric dispersion from 
uncontained detonations. The effective release height is defined by the following empirical equation 
(Church 1969, as cited by Homann 1994): 

where 

effht = 0.6(76w0·25) 

effht = effective release height (rn) and 
w amount of high explosives (lb ). 

This equation defines the mid-point of the explosively dispersed plume, with approximately 50 percent of 
the aerosolized source term above and 50 percent below the effective release height. The height of release 
is dependent on the amount of high explosives used; larger amounts of high explosives result in greater 
initial dispersion and a higher effective release height. The amounts of high explosives used in 
hydrodynamic tests may range from approximately 10 to 500 lb (5 to 225 kg), with corresponding 
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effective release heights of 270 to 700ft (80 to 215 m). The release height used for all uncontained 
detonations of chronic exposure scenarios is 400 ft (120 m) corresponding to the use of 50 lb (22 kg) of 
high explosives. 

A second evaluation compared the single-point release and dispersion model to the stem-and-cap 
(mushroom-shaped) atmospheric dispersion model. This comparison was made to ensure that the single
point release model was adequate to represent the explosive atmospheric dispersion that may be more 
appropriately represented by the stem-and-cap model. 

Stem-and-cap releases are most accurately represented by double plume releases, with cap and stem 
sections modeled at different release elevations (Shinn et al. 1989). The stem-and-cap evaluation was 
performed for a variety of high explosive amounts with unit releases of depleted uranium. Using effective 
release height information gained from the initial comparison, dose consequences were calculated for a · 
dose receptor in Los Alamos, [2.7 mi (4.4 km) NNW of TA-15]. For large amounts of explosives, the 
estimated dose from the stem-and-cap, double-plume release could be a maximum of 40 percent higher 
than that modeled for an elevated, single-point release. The dose from a representative test, using 20 lb 
(9 kg) of high explosives, could be up to 10 percent higher. Considering the ordinarily assumed factor of 
10 uncertainty in atmospheric dispersion model results, a 10 to 40 percent difference (i.e., factor of 
1.1 to 1.4) in dose estimates did not warrant the additional effort of stem-and-cap modeling. Table H-2 
presents atmospheric dispersion data typical of that used in the stem-and-cap release geometry evaluations. 

TABLE H-2.-Atmospheric Dispersion Values Used to Compare Different 
Explosive Dispersion Models 

x/Q' 
Location 

GENII/MEPAS HOTSPOT1 Stem & Cap 

1 0 lb (4.5 kg) of high explosives 
Los Alamos 4.0 X 10-8 4.6 X 10-10 4.5 X 10-8 

Bandelier 3.5 X 10-8 3.6 X 10-10 5.5 X 10-8 

White Rock 4.3 X 10-8 2.6 X 10-10 7.3 X 10-8 

500 lb (230 kg) of high explosives 
1.6 X 10-8 1.1 X 10-10 2.3 X 10-8 Los Alamos 

Bandelier 2.9 X 10-9 7.1 X 10-11 1.1 X 10-8 

White Rock 4.2 X 10-9 1.1x1o-10 1.4 X 10-8 

a Most conservative (nighttime) f/Q' values from HOTSPOT. 

The Enhanced Containment Alternative release scenarios differ from those of the uncontained alternatives. 
The Vessel Containment and Phased Containment options assume some detonations are contained within a 
vessel and some are uncontained; all Building Containment Option detonations are contained. The 
contained releases were modeled as ground-level releases. The results of the point-release versus 
explosively dispersed plume and the stem-and-cap evaluations, above, are not applicable to these contained 
ground-level releases. 
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Materials from 6 percent of the contained detonations of the Enhanced Containment Alternative were 
assumed to be released to the environment, based on previous operational experience at LANL. The 
bounding assumption of 6 percent containment release is used to account for potential leakage or failure of 
the vessel or building containment in a nonaccident scenario. Accidents are examined separately in 
appendix I. 

H.2.3 Summary 

Site-specific hourly meteorological data was evaluated and data from TA-6 was selected for use in 
atmospheric dispersion estimates. Several different atmospheric dispersion models were evaluated and it 
was determined that estimates made using the single-point release model in GENII and MEP AS were 
acceptable to conservatively represent the explosive dispersal of material from detonations. The single
point release model may overestimate potential impacts by up to a factor of 100. This potential over 
estimation would not apply to ground-level releases from contained detonations. 

H.3 SOURCE TERM 

The constituents of test assemblies that may be released to the atmosphere and have the potential to 
adversely impact humans include uranium, tritium, beryllium, lead, and lithium hydride. At detonation, 
test assembly material is dispersed in various size fractions ranging from large pieces or chunks to very 
small, micron or sub-micron size particles. Of particular interest is the aerosolized fraction of the material 
with particles sizes that are considered respirable, 10 Jlm or less aerodynamic diameter (see appendix C). 

H.3.1 Usages and Environmental Releases 

The estimated releases of materials to the environment from detonation activities are indicated in 
table H-3. The annual usages of materials in uncontained detonations under the No Action, DARHT 
Baseline, Upgrade PHERMEX, Plutonium Exclusion, and Single Axis alternatives are identical. The 
impacts of each of these alternatives are identical as well. The impacts of the Enhanced Containment 
Alternative were evaluated separately. The values listed are the largest foreseeable annual releases. The 
releases listed for the Vessel Containment Option represent 25 percent of the annual inventory used during 
uncontained detonations and the use of a containment vessel for the remaining 75 percent of the inventory. 
It was conservatively assumed, based on operating experience, that 6 percent of the inventory detonated in 
a vessel annually would be released to the atmosphere. The Building Containment Option similarly 
assumed 6 percent of the total annual inventory is released from the building. The Phased Containment 
Option assumed 5 percent vessel containment during the first 5 years of the project 30-year operational 
period, 40 percent vessel containment during the second 5 years, and 75 percent vessel containment for the 
final 20 years. 

The radionuclide source term used in the health effects evaluation is based on the radionuclides present in 
10-year-old Rocky Flats depleted uranium, containing, by mass, 99.8 percent uranium-238, 0.22 percent 
uranium-235, and 0.00057 percent uranium-234. Depleted uranium is a usable residual product left after 
extracting some portion of uranium-235 from uranium ore. Naturally occurring uranium has typical 
uranium isotope mass fractions of 99.3 percent uranium-238, 0.7 percent uranium-235, and minute 
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TABLE H-3.-Maximum Anticipated Annual Environmental Releases 
of Materials from Test Assemblies 

Constituent 
Uncontained Vessel Containment Building Containment 
Alternatives8 Option Option 

Deleted uranium (lb) 1540 385 uncontained 92 contained 
70 contained 

Tritium (Ci) 3 3 3 

Beryllium (lb) 22 5.5 uncontained 1 .3 contained 
1.1 contained 

Lead (lb) 33 9 uncontained 2 contained 
2 contained 

Lithium Hydride (lb) 220 55 uncontained 13 contained 
11 contained 

a No Action, DARHT Baseline, Upgrade PHERMEX, Single Axis, and Plutonium Exclusion alternatives. 

quantities of uranium-234 and uranium-236. The mass percentage and activity of the constituents 10-year
old Rocky Flats depleted uranium constituents are presented in table H-4. Radionuclides other than 
uranium in this table are the radioactive progeny produced by decay of the parent uranium radionuclides. 

Lithium hydroxide (LiOH) was used in MEP AS as a surrogate for lithium hydride (LiH), which was not 
part of the MEPAS database. Lithium hydride readily converts to LiOH upon contact with water. A 
stoichiometric correction was made in the modeled release of the LiH because the LiOH surrogate has 
three times the mass of LiH because of the addition of the oxygen atom. Therefore, the release source 
terms of the surrogate LiOH used in the risk calculations are three times those listed in table H-3. 

H.3.2 Aerosolization 

Upon detonation of the test assembly, the depleted uranium is ejected in the form of large fragments, 
small fragments (from 0.08 to 1.1 in2 [0.5 to 7 cm2]), and aerosols, as discussed in appendix B (McClure 
1995). The amount of depleted uranium aerosolized and available for atmospheric dispersion beyond the 
firing site could range from 0.2 to 10 percent of the test assembly inventory (Mishima et al. 1985; Dahl 
and Johnson 1977; McClure 1995). All analyses performed for the EIS assume 10 percent aerosolization 
of depleted uranium. 

There is uncertainty about the magnitude of the aerosolization fraction of the detonated hazardous 
constituents. Much of the uncertainty results from the difficulty in sampling close to high explosive 
detonations (Baskett and Cederwall 1991 ). Dahl and Johnson estimated that 2 percent of the beryllium is 
aerosolized, whereas Shinn et al. estimate 8 percent based on their re-analysis of the Dahl and Johnson 
results (Dahl and Johnson 1977; Shinn et al. 1989). Little information was available on the aerosolization 
of the lead and lithium hydride. Due to the lack of a strong basis for constituent-specific aerosolization 
fractions, an aerosolization fraction of 10 percent was used for all constituents, the same as for depleted 
uranium. 
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TABLE H-4.-Radionuclide Constituents of Depleted Uranium by Mass Activity 

Radionuclide Mass Percent 
Activity of Depleted Uranium 

Constituents (Ci/g)8 

Uranium-234 0.00057 3.7 X 10"8 

Uranium-235 0.22 4.9 X 10"9 

Uranium-238 99.8 3.4 X 10"7 

Protactinium-234 (negligible) 3.4 X 10"7 

Thorium-231 (negligible) 4.9 X 10"9 

Thorium-234 (negligible) 3.4 X 10"7 

8 Activity of constituents is based on 10-year-old Rocky Flats Plant depleted uranium. 

Respirable-size particles (less than 10 ~m AMAD) may comprise 20 to 90 percent of the aerosolized 
fraction (2 to 9 percent of the total source term); however, for the purposes of these analyses, the 
aerosolized fraction of the depleted uranium and other constituents was assumed to be 100 percent 
respirable (1 0 percent of the total source term). 

H.4 EXPOSURE SCENARIOS 

Human health impacts resulting from routine, chronic exposure of the public and workers were evaluated 
by making exposure assumptions about the individuals and population. Annual chronic exposure scenarios 
consider impacts from routine releases over a one-year period. Cumulative exposure scenarios, an 
extension of the annual chronic exposure scenario, sum the annual exposures during the 30-yr operational 
life of the facility and exposure to any soil accumulation that had occurred as a consequence of the 30-yr 
operational period. The annual and cumulative radiological dose and risk, and the carcinogenic risk from 
beryllium exposure to the population residing within 50 mi (80 km) of TA-15 were also estimated. The 
potential impact to the 50-mi (80-km) population from toxicological effects due to chemical exposure 
(indicated by Hazard Index) were not calculated. These effects are nonprobabilistic and have an 
occurrence threshold, so low results for the maximally exposed individual were an adequate indication that 
population calculations were not needed. 

Three residential locations around LANL (Los Alamos, White Rock, and Bandelier) were chosen at which 
to evaluate the maximally exposed individual (MEl) for radiation dose and chemical exposure. Residents 
were assumed to be at their homes continuously and to consume home-grown crops. Assessing impacts at 
multiple locations provided a better indication of possible impacts, and also provided allowance for slight 
differences in the atmospheric dispersion and deposition algorithms used in the two consequence 
assessment codes (GENII and MEPAS) to ensure that individuals with the highest potential impacts were 
identified. 
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H.4.1 Receptor Type and Location 

The general categories of individual receptors evaluated included the annual-chronic MEl, cumulative 
(over 30 years of operations) MEl, and noninvolved worker (see table H-5). Both public MEl categories 
considered offsite residents nearest to TA-15 (i.e., Los Alamos, White Rock, and Bandelier). The 
noninvolved worker was assumed to be located on the road leading to DARHT or PHERMEX about 
2,500 ft (750 m) away. This distance is based on a series of administrative hazard radii that LANL has 
established for protection of personnel from fragment injury and would be a typical exclusion for test 
assembly detonations. The hazard radius determinations are included in LANL operating procedures, 
based on principles presented in the DOE Explosives Safety Manual (DOE 1994). The above individual 
receptor locations are presented in the table H-5. Table H-6 presents the 1993 population distribution data 
for the 50-mi (80-km) area surrounding TA-15, used in population impact calculations. 

Due to the close proximity of DARHT and PHERMEX sites [0.4 mi (0.6 km) apart], the MEl distances 
used for each site were assumed to be equivalent. The PHERMEX facility was modeled in the No Action 
Alternative as operational for an additional 30 years. 

H.4.2 Exposure Pathways 

Table H-7 lists the exposure pathways included in evaluating impacts of routine exposures. The annual 
chronic MEl's pathways included external exposure and dermal absorption, inhalation of airborne 
constituents and resuspended soil, ingestion of food crops, and the inadvertent ingestion of soil. The 
cumulative MEl and population included these same pathways as well as additional pathways of meat and 
milk ingestion. The noninvolved worker pathways were more limited. The noninvolved worker would be 
present onsite, and only for a fraction of the year, during working hours. Exposure pathways included 
were external exposure, dermal absorption and inhalation of the airborne plume, and inhalation of 
resuspended soil. Table H-8 presents the code input parameters of most interest that were used to evaluate 
the human health impacts. 

H.S RESULTS 

Results are presented for potential radiological, toxicological, and carcinogenic impacts of releases of 
uranium, tritium, lead, beryllium, and lithium hydride. Radiation dose estimates are presented in terms of 
effective dose equivalent (EDE). The radiation dose estimates were translated into a measure of latent 
cancer fatalities (LCFs) using recommendations of the International Commission on Radiological 
Protection in its Publication 60 (ICRP 1991). The ICRP estimated the risk of cancer from data based on 
populations exposed to relatively high doses and dose rates. A dose reduction factor of 2 was used when 
doses were below 20 rad, as is the case with all doses estimated in these analyses. The dose-to-risk 
conversion factors used for estimating cancer deaths from exposure to low dose rates of ionizing radiation 
were 500 cancer deaths (latent cancer fatalities) per million person-rem effective dose equivalent (5 x 10-4 

deaths per person-rem) for the general population and 400 cancer deaths per million person-rem (4 x 10-4 

deaths per person-rem) for workers. The difference is attributable to more diverse age groups in the 
general population. These values include the dose reduction factor. For purposes of explaining potential 
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Direction 
(Sector) 

s 
ssw 
sw 

WSW 

w 
WNW 

NW 
NNW 

N 
NNE 
NE 

ENE 

E 
ESE8 

SE 
SSE 

Population Total 

Distance 
Midpoint (km) 

TABLE H-5.-Locations of Individuals Evaluated for Impacts 
from Chronic and Cumulative Exposures 

Category 
Location 

Location 
Name 

Maximally Exposed Individual (MEl) Band.elier 3 mi (5 km) SSE . 
Chronic (Annual) and Cumulative White Rock 3.8 mi (6 km) ESE 
(30 Years of Operation) Los Alamos 2.7 mi (4.4 km) NNW 

Noninvolved worker 2,500 ft (750 m) NW 

TABLE H-6.-The 1993 Population Distribution within the 50-mi (80-km) 
Polar Grid Centered on TA-15 

Distance (mi) 

0-1 1-2 2-3 3-4 4-5 5-10 10-20 20-30 30-40 40-50 

0 0 0 0 1 0 1,295 3,511 697 6,195 
0 0 1 0 1 0 216 38 4,310 114,102 
0 0 1 0 1 0 0 37 1,048 45 
0 0 1 3 1 0 17 516 2,198 6 

0 0 0 2 1 11 268 489 29 146 
0 0 0 0 1 10 53 41 149 1,970 
0 0 0 0 0 0 17 24 357 632 
0 0 5 3,961 148 0 10 42 231 206 

0 0 39 4,459 65 0 56 232 1,038 655 
0 0 39 1,827 472 1 262 1,450 821 360 
0 0 12 241 37 1 12,500 5,898 2,594 2,167 
0 0 0 6 2 865 5,591 5,057 1,332 1,147 

0 0 0 220 3,631 1 1,179 1,175 74 186 
0 0 0 498 1,518 1 481 41,322 1,955 2,782 
0 0 0 5 43 0 797 33,390 5,735 293 
0 0 0 49 0 3 9 1,161 2,291 202 

0 0 98 11,271 5,922 893 22,751 94,383 24,859 131,094 

0.8 2.4 4.0 5.6 7.2 12 24 40 56 72 

• The ESE sector was determined to be the maximally exposed population sector for accident analysis (appendix 1). 

DARHT EIS 

Sector 
Total 

11,699 
118,668 

1,132 
2,742 

946 
2,224 
1,030 
4,603 

6,544 
5,232 

23,450 
14,000 

6,466 
48,557 
40,263 

3,715 

291,271 

impacts to individual members of the public or individual workers, these dose-to-risk conversion factors 
have also been used to estimate the "probability" of contracting a latent cancer for the representative 
member of the public or worker. 

The HI is used to estimate potential occurrence of toxicological effects resulting from chronic exposure to 
a chemical. The basis is the EPA's constituent-specific reference dose (EPA 1994a) which is based on 
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TABLE H-1.-Exposure Pathways Evaluated/or Impacts from Routine Releases 

Pathway 
Chronic Cumulative Non involved 

Popul 
MEI8 MEI8 Worker 

Extemal exposure from: 
plume X X X X 

ground surface X X X X 

Dermal absorptionb X X X X 

Inhalation of plume and 
resuspended soil/dust X X X X 

Ingestion of: 
incidental soil X X X X 

crops c X X NA X 

animal productsd NA X NA X 

8 MEl = maximum exposed individual. 
b Nonradioactive constituents only. 
c Leafy vegetables, "other" vegetables, fruit, grains. 
d Meat and milk. 

chronic exposure at a contamination level where a deleterious effect is noted. The HI for a specific 
contaminant is equal to the individual's estimated exposure divided by the EPA reference dose, and thus is 
a unitless measure. The critical value - 1.0 - indicates that the individual is exposed at a level equivalent 
to the reference dose and, therefore, would be expected to experience the health effect 
upon which the reference dose is based. No deleterious effects would be expected when the hazard index 
is less than 1.0. 

The risk of cancer incidence (as compared to the risk of cancer fatalities, as is estimated from radiation 
dose) from exposure to beryllium was also calculated, using the EPA slope factor for beryllium (EPA 
1994a). 

Estimated impacts of expected normal releases under the uncontained detonation alternatives (No Action, 
DARHT Baseline, Upgrade PHERMEX, Plutonium Exclusion, and Single Axis) are described in 
section H.S .1. Analysis and results of these impacts apply to all uncontained alternatives. The estimated 
impacts of the Enhanced Containment Alternative are shown in section H.5.2. Results are presented for 
individuals and population, for annual and cumulative exposures. Results of accident analyses are 
presented in appendix I. 

For all alternatives, the radiation dose from tritium, in the form of T 2, was determined to be approximately 
1 x 10"7 (1/10,000,000) that of depleted uranium. An analysis was performed, using GENII along with 
hand calculations to correct for the tritium chemical form difference, to compare dose consequences of the 
projected chronic annual releases of depleted uranium and tritium. Because it was determined to be an 
insignificant contributor to the radiation dose, tritium impacts were not explicitly calculated. 
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TABLE H-8.-Code Input Parameters and Values Used in Evaluating 
Human Health Effects of Routine Releases 

Chronic Cumulative 
Noninvolved 

Pathway/Parameter 
MEl MEI8 Worker Population 

(Chronic) 

External exposure from: 
plume (h) 8,766 8,766 2,000 8,766 
ground surface (h) 8,766 8,766 2,000 8,766 
dermal absorption (h) 8,766 8,766 2,000 8,766 

Inhalation (h) 8,766 8,766 2,000 8,766 

Ingestion of: 
incidental soil (mg/d) 100 100 100 100 
crops (kg)b 

leafy vegetables 16.5 16.5 0 16.5 
other vegetables 34.9 34.9 0 34.9 
fruit 55.7 55.7 0 55.7 
grain 73.9 73.9 0 73.9 

meat (kg)c 0 95 0 95 
milk (kg)c 0 110 0 110 

a For Hazard Index (HI) and post-operation calculations, 30 years of previous facility operation 
have been assumed. MEl = maximum exposed individual. 

b All crops 1 day holdup. 
c Beef 20 day holdup, 75 percent fresh forage consumption. 

Milk 2 day holdup, 75 percent fresh forage consumption. 

Note: Annual exposure times are shown unless otherwise indicated. 

Miscellaneous parameters: 
absolute humidity- 3 x 10-4 lblft3 (0.0048 kg/m3) 

soil density - 100 lblft3 (1.6 x 1 o3 kgtm3) 
roots - 60 percent upper soil, 40 percent deep soil 
manual redistribution factor - 0.15 
surface soil density - 15 lbttt2 (240 kg/m2~ 
mass loading- 4.5 x 10"9 lblft3 (7.2 x 10· g/m3) 

H.5.1 Uncontained Alternatives 

DARHT EIS 

Analysis of the uncontained alternatives - No Action, DARHT Baseline, Upgrade PHERMEX, Plutonium 
Exclusion, and Single Axis - involved only uncontained detonation and atmospheric releases of test 
assembly material, including depleted uranium, tritium, beryllium, lead, and lithium hydride. 

H.5.1.1 Public 

Health impacts would not be expected in the maximally exposed members of the public, located at Los 
Alamos, Bandelier, and White Rock, from routine annual releases under the uncontained alternatives (see 
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tables H-9 and H-1 0). Neither would health impacts be expected in maximally exposed members of the 
public at these locations from exposure over the projected 30 years of facility operations (tables H-11 and 
H-12). This table includes values calculated from releases of uranium, tritium, and beryllium, as well as 
the dose and risk projected in the first year immediately following 30 years of operations from the 
deposition and accumulation of depleted uranium and beryllium in the soil. Table H-12 presents an 
estimate of the potential toxicological effects that would occur as a result of deposition and accumulation 
of uranium, beryllium, lead, and lithium hydride in the soil. The results are presented for the first year 
immediately following 30 years of operations, when buildup of the materials in the soil would be at a 
maximum. All values are well below 1.0; therefore, toxicological effects would not be expected. These 
results indicate that any environmental accumulation of released materials in the soil would create a 
negligible residual health risk to members of the public living around LANL after termination of DARHT 
or PHERMEX operations. 

The projected annual dose to the population of 290,000 individuals living in the 50-mi (80-km) radius of 
TA-15 would be 0.91 person-rem. Latent cancer fatalities would not be expected among the population 
from this population dose (5 x w-4 LCFs). Beryllium-induced cancer would not be expected in this 
population (4 x w-7 cancers). Cumulative dose to the population over 30 years would be 27 person-rem; 
latent fatal cancers would not be expected (1 x 10-2 LCFs). Cancer from cumulative exposure to 
beryllium would not be expected (1 x 10-5 total cancers). 

H.5.1.2 Noninvolved Worker 

Health impacts would not be expected in noninvolved workers as a result of releases to the atmosphere 
under the uncontained alternatives (see tables H-9 and H-1 0). Neither would any health impacts be 
expected from cumulative exposures over the 30-yr anticipated life of the project (table H-11 ). 

H.5.1.3 Workers 

The average annual dose to workers at the facility was estimated to be no more than 0.01 rem. The 
maximum probability of such a worker contracting a latent fatal cancer would be 4 x w-6. Over the 30-yr 
operating life of the facility, an involved worker's maximum probability of contracting a latent fatal cancer 
would be 1 x w-4

. An annual collective worker dose similar to that observed for PHERMEX in the past 
was assumed to be representative for future operation, or about 0.3 person-rem/year. Latent cancer 
fatalities would not be expected among the worker population (1 x w-4 LCFs). Collective worker dose 
over the anticipated 30 years of operations would be about 9 person-rem. Latent cancer fatalities would 
not be expected among the worker population (4 x w-3 LCFs). The collective dose estimate was based on 
a maximum of 100 workers at the facility, each receiving an average of 0.003 rem per year. No operating 
information was available on exposure to chemicals or metals. The risks of exposure to these materials 
would be expected to be similarly low to those for radiation exposure. 

H.5.2 Enhanced Containment Alternative 

Under the Enhanced Containment Alternative, three operations were evaluated: the Vessel Containment 
Option, the Building Containment Option, and the Phased Containment Option. The Vessel Containment 
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TABLE H-9.-Estimated Annual Doses and Carcinogenic Risks for Members of the Public 
and the Noninvolved Worker for Routine Release from All Uncontained Alternatives 

Maximally Exposed Annual Probability of 
Annual Probability of 

Individual Location 
Annual Dose (rem) 

Radiation-Induced LCF8 Beryllium-Induced 
Cancer 

Los Alamos 2 X 10"5 1 X 10"8 3x10"11 

Bandelier 1 X 10"5 7 X 10"9 6 X 10"12 

White Rock 2 X 10"5 8 X 10"9 4x1o-11 

Noninvolved Worker 2 X 10"5 9 X 10"9 3x1o-11 

a LCF =latent cancer fatality. 

TABLE H-10.-Estimated Toxicological Effects to Members of the Public and the 
Noninvolved Worker for Annual Routine Releases from All Uncontained Alternatives 

Hazard Index (HI)8 

Individual Location 
Uranium Beryllium Lead Lithium Hydride 

Los Alamos 1 X 10"7 5 X 10"10 8 X 10"9 1 X 10"8 

Bandelier 3 X 10"8 1 X 10"10 2 X 10"9 2 X 10"9 

White Rock 1 X 10"7 1 X 10"9 5 X 10"9 8 X 10"9 

Noninvolved Worker 2 X 10"7 0 1 X 10"8 1 X 10"8 

a Toxicological effects would not be expected for a hazard index value less than 1. 

TABLE H-11.-Estimated Cumulative Dose and Probability of Cancer from Radiation 
and Beryllium Exposure from 30 Years of Operation for all Uncontained Alternatives 

Cumulative Soil Cumulative Soil Buildup 
Individual Cumulative Probability of Buildup Probability of Probability of 
Location Dose (rem) Radiation- Dose~; Beryllium- Beryllium-

Induced LCF8 (rem) Induced Cancer Induced Cancerb 

Los Alamos 7 X 104 4 X 10"7 2 X 10"8 9 X 10"10 1 X 10"11 

Bandelier 4 X 104 2 X 10"7 1 X 10"8 2 X 10"10 2x10"12 

White Rock 5 X 104 3 X 10"7 1 X 10"8 1 X 10"9 9 X 10"12 

Noninvolved Worker 7 X 104 3 X 10"7 - 9 X 10"10 -

a LCF = latent cancer fatality. 
b Reflects the potential impact from buildup of released material in soil; evaluated during the first year 

following 30 years of operations. 
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TABLE H-12.-Estimated Toxicological Effects to Members of the Public after 30 Years 
of Facility Operation for All Uncontained Alternatives" 

Maximally Exposed Hazard lndexb (HI) 

Individual Location Uranium Beryllium Lead Lithium Hydride 

Los Alamos 1 X 10"7 4 x 10"10 8 X 10"9 1 X 10"8 

Bandelier 3 X 10"8 9x10-11 2 X 10"9 2 X 10"9 

White Rock 9 X 10"8 7 x 1o-10 4 X 10"9 6 X 10"9 

8 Reflects the potential impact from buildup of released material in soil; evaluated during the first year immediately 
following 30 years of operations. 

b Toxicological effects would not be expected for a hazard index value less than 1. 
\ 

Option assumed 25 percent of annual usages were uncontained detonations, and 6 percent of the contained 
inventory of the detonations was released routinely via ground-level leakage. The Building Containment 
Option assumed that all detonations were contained and that 6 percent of the inventory was released 
routinely via ground-level leakage. The Phased Containment Option assumed 5 percent vessel 
containment during the first 5 years of the project 30-year operational period, 40 percent vessel 
containment during the second 5 years, and 75 percent vessel containment for the final 20 years. The 
Vessel Containment Option would have slightly higher potential impacts than the Building Containment 
Option in all cases. The Phased Containment Option impacts would be essentially the same for impacts to 
individuals, but somewhat higher than the other two options for population impacts; about 30 percent 
higher than the Vessel Containment Option and twice the Building Containment Option over the 30-year 
operating lifetime of DARHT. Over the last 20 years of the operating period potential impacts would be 
identical to those of the Vessel Containment Option. 

H.5.2.1 Public 

Health impacts would not be expected in maximally exposed members of the public, located at Los 
Alamos, Bandelier, and White Rock, from routine annual releases under the Enhanced Containment 
Alternative (see tables H-13 and H-14). Neither would health impacts be expected in maximally exposed 
members of the public at these locations over the projected 30 years of facility operations (see table H-15). 
This table includes the projected cumulative impact from releases of uranium, tritium, and beryllium, as 
well as the dose projected in the first year immediately following 30 years of operations from the 
deposition and accumulation of depleted uranium and beryllium in the soil. Table H-16 presents an 
estimate of the potentiai toxicological effects that would occur as a result of deposition and accumulation 
of uranium, beryllium, lead, and lithium hydride in the soil. The results are presented for the first year 
immediately following 30 years of operations, when buildup of the materials in the soil would be at a 
maximum. All values are well below 1.0; therefore, toxicological effects would not be expected. These 
results indicate that any environmental accumulation of released materials in the soil would create a 
negligible residual health risk to members of the public living around LANL after termination of the 
enhanced containment operations. 
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TABLE H-13.-Estimated Annual Doses and Carcinogenic Risk for Members of the Public 
for the Enhanced Containment Alternative 

Enhanced 
Maximally Exposed 

Annual Total Annual Probability Annual Probability of 
Containment 

Individual Location 
Dose of Radiation- Beryllium-Induced 

Option (rem) Induced LCF8 Cancer 

Vessel and Los Alamos 1 X 10"5 5 X 10"9 1 X 10"11 

Phased Bandelier 1 X 10"5 6 X 10"9 2 x 1o-12 

White Rock 2 X 10"5 8 X 10"9 1 X 10"11 

Building Los Alamos 5 X 10-6 2 X 10"9 4 X 10"12 

Bandelier 1 X 10"5 5 X 10"9 8 X 10"13 

White Rock 2 X 10"5 8 X 10"9 4 X 10"12 

a LCF = latent cancer fatality. 

TABLE H-14.-Estimated Toxicological Effects to Members of the Public for Annual Routine Releases 
for the Enhanced Containment Alternative 

Enhanced 
Maximally Hazard Index (HI)a 

Containment 
Exposed 
Individual 

Option 
Location Uranium Beryllium Lead Lithium Hydride 

Vessel and Los Alamos 5 X 10"8 2 X 10"10 4 X 10"9 6 X 10"9 

Phased Bandelier 1 X 10"8 4 X 10"11 7 X 10"10 1 X 10"9 

White Rock 5 X 10"8 4x1o-10 2 X 10"9 4 X 10"9 

Building Los Alamos 2 X 10"8 7 X 10"11 1 X 10"9 2 X 10"9 

Bandelier 4 X 10"9 2x1o-11 2 X 10"10 4 X 10"10 

White Rock 2 X 10"8 1 X 10"10 9 X 10"10 2 X 10"9 

a Toxicological effects would not be expected for a hazard index value less than 1. 

The projected annual dose to the population of 290,000 individuals living in the 50-mi (80-km) radius of 
TA-15 from the Vessel Containment, Phased Containment, and Building Containment options would be 
about 0.44, 0.57, and 0.27 person-rem, respectively. No LCFs would be expected among the population 
from these population doses (2 x 104 , 2 x 10"4, and 1 x 10"4 LCFs, respectively,. Beryllium-induced 
cancer would not be expected in this population ( 1 x 10·7, 1 x 1 o-7, and 5 x 1 o· cancers, respectively). 

Cumulative impacts over the anticipated 30-year life of the project for the Vessel Containment, Phased 
Containment, and Building Containment options would be about 13, 17, and 8 person-rem, respectively. 
Latent cancer fatalities would not be expected (6 x 10·3, 8 x 10"3, and 4 x 10"3 LCFs, respectively). 
Cancers from cumulative exposure to beryllium would not be expected (1 x 104 , 1 x 10" , and 6 x 10"5, 

respectively). 
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TABLE H-15.-Estimated Cumulative Dose and Probability of Cancer from Radiation and Beryllium 
Exposure from 30 Years of Operation for the Enhanced Containment Alternative 

Maximally Soil Probability 
Soil Buildup 

Enhanced 
Exposed Cumulative 

Probability 
Buildup of Beryllium-

Probability 
Containment 

Individual Dose {rem) 
of Radiation-

Dose0 Induced 
of Beryllium-

Option Induced LCF8 Induced 
Location (rem) Cancer Cancerb 

Vessel and Los Alamos 3 X 104 1 X 10-7 8 X 10-8 3 X 10-10 3 X 10-12 

Phased Bandelier 3 X 104 2 X 10-7 8 X 10-8 7x1o-11 6 X 10-13 

White Rock (5 x 104 )c (2 x 10-7)c 1 X 10-7 3 X 10-10 2 X 10-12 

(6 X 104 )d (3 X 10-7)d 

Building Los Alamos 1 X 104 5 X 10-8 4 X 10-8 1 X 10-10 3 X 10-13 

Bandelier 3 X 104 7 X 10-8 8 X 10-8 2x1o-11 7 X 10-14 

White Rock 5 X 104 2 X 10-7 1 X 10-7 1 X 10-10 3 X 10-13 

a LCF = latent cancer fatality. 
b Reflects the potential impact from buildup of released material in soil; evaluated during the first year immediately 

following 30 years of operations. 
c Vessel Containment Option. 
d Phased Containment Option. 

TABLE H-16.-Estimated Toxicological Effects to Members of the Public after 30 Years of 
Facility Operation for the Enhanced Containment Alternative0 

Enhanced 
Maximally Exposed 

Hazard lndexb {HI) 
Containment 

Option 
Individual Location Uranium Beryllium Lead Lithium Hydride 

Vessel and Los Alamos 4 X 10-8 1 X 10-10 3 X 10-9 4 X 10-9 

Phased Bandelier 7 X 10-9 2 X 10-11 5 X 10-10 8 X 10-10 

White Rock 3 X 10-8 2 X 10-10 1 X 10-9 2 X 10-9 

Building Los Alamos 6 X 10-9 1 X 10-11 4 X 10-10 6 X 10-10 

Bandelier 1 X 10-9 3 x 1o-12 7 X 10-11 1 X 10-10 

White Rock 4 X 10-9 1 X 10-11 2 X 10-10 4 X 10-10 

a Reflects the potential impact from buildup of released material in soil; evaluated during the first year immediately 
following 30 years of operations. 

b Toxicological effect would not be expected for a hazard index value less than 1. 

H.5.2.2 Noninvolved Worker 

The annual radiation dose from chronic exposure of a noninvolved worker under the Vessel Containment 
and Phased Containment Options would be about 2 x 1 o-5 rem. The maximum probability of this worker 
contracting a latent fatal cancer from this dose would be about 6 x 1 o-9. The cumulative dose over the 
30-year operating life of the facility to the same worker would be about 5 x 10-4 rem. The worker's 
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cumulative maximum probability of contracting a latent fatal cancer from this dose would be about 
2 x 10-7. The maximum annual probability of a beryllium-induced cancer in a noninvolved worker would 
be about 2 x 10-ll. This worker's cumulative probability of contracting a beryllium-induced cancer over 
the 30-year operating life of the facility would be about 5 x 10-10• 

The annual radiation dose from chronic exposure of a noninvolved worker under the Building Containment 
Option would be about 1 x 1 o-5 rem. The maximum probability of this worker contracting a latent fatal 
cancer would be about 5 x 10-9. The cumulative dose over the 30-yr operating life of the facility to the 
same worker would be about 4 x I o-4 rem. The worker's maximum probability of contracting a latent 
fatal cancer from this dose would be about 2 x 1 o-7. The maximum annual probability of a beryllium
associated cancer in a noninvolved worker would be about I x 10-11 . This worker's cumulative 
probability of contracting a beryllium-associated cancer over the 30-year operating life of the facility 
would be about 3 X 1 o-l . 

Potential toxicological impacts to noninvolved workers under the Vessel Containment, Phased 
Containment, and Building Containment options are presented in table H-17. Toxicological effects would 
not be expected, as Hazard Index values are all well below 1.0. 

TABLE H-11.-Estimated Toxicological Effect to Noninvolved Workers for Annual 
Routine Releases for the Enhanced Containment Alternative 

Enhanced Containment Hazard Index (HI)8 

Alternative Uranium Beryllium Lead Lithium Hydride 

Vessel and Phased 9 X 10-8 0 8 X 10-9 8 X 10-9 

Building 6 X 10-8 0 4 X 10-9 4 X 10-9 

8 Toxicological effects would not be expected for a hazard index value less than 1. 

H.5.2.3 Workers 

Impacts to workers under the Enhanced Containment Alternative could be somewhat higher than those 
previously observed under PHERMEX operating conditions or projected for the uncontained alternatives 
because cleanup of contained space (vessels or buildings) could involve exposure to greater quantities and 
concentrations of materials. Worker exposures were projected to be higher than that previously observed 
at PHERMEX or those for other alternatives. The average annual worker dose would probably not exceed 
0.020 rem. The maximum probability of a latent cancer fatality from this dose would be 8 x 10-6. The 
annual collective worker dose, assuming a maximum of 100 workers, would probab7 not exceed 
2 person-rem. No latent cancer fatalities would be expected from this dose (8 x 10- LCFs). The 
collective worker dose over the assumed 30-yr lifetime of the facility would probably not exceed 
60 person-rem. No latent cancer fatalities would be expected from this dose (2 x 10-2 LCFs). 
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Involved worker exposures to radiation and radioactive materials under normal operations would be 
controlled under established procedures that require doses to be kept as low as reasonably achievable 
(ALARA). Any potential hazards would be evaluated as part of the radiation worker and occupational 
safety programs at LANL, and no impacts outside the scope of normal work activities would be 
anticipated. 

H.5.3 Routine Operations Involving Plutonium 

This section summarizes evaluations of the potential impacts to the public and workers from routine 
operations that could involve plutonium. Details about these impact evaluations are included in a 
classified supplement that is not available to the general public. Any use of plutonium would be the same 
under each alternative, so distinctions between alternatives are not made. Potential health consequences of 
exposure to plutonium are well understood and have been greatly exaggerated by the popular press 
(Sutcliffe et al. 1995). 

Routine operations for plutonium experiments were assumed to be conducted in a double-walled 
containment vessel with high-efficiency particulate air (HEPA) filters having particulate retention 
efficiencies of 99 percent to 99.9 percent (gases would not be impeded) and an effluent monitor with a 
detection limit of 6 x 10-1° Ci. Under routine operating conditions, a doubly contained plutonium 
experiment would not be expected to release any gases or particulates to the atmosphere. However, to 
conservatively estimate the consequences from potential releases associated with routine operations during 
plutonium experiments, the release for each experiment was assumed to equal the detection limit of the 
monitoring instrument. Thus, a maximum of 6 x 10-10 Ci of plutonium was assumed to be released to the 
atmosphere during each experiment. Other methods and assumptions used were as described earlier in this 
appendix. 

H.5.3.1 Public 

The dose to the MEl among the general public over the 30-year life of the project would be about 
2 x 10-10 rem. This would be the same whether the tests were conducted at the PHERMEX site or the 
DARHT site. The maximum probability of contracting a latent fatal cancer from this dose would be about 
8 x 10-14. The population dose over the life of the project would be about 3 x 10-7 person-rem. No LCFs 
would be expected (1 x 10-10 LCFs). 

H.5.3.2 Noninvolved Workers 

The dose to a noninvolved worker 2,500 ft (750 m) away over the 30-year life of the project would be 
about 6 x 10-10 rem. This would be the same whether the tests were conducted at the PHERMEX site or 
the DARHT site. The maximum probability of contracting a latent fatal cancer from this dose would be 
about 2 x w-13• Assumin~ a noninvolved work force of 15 workers at this &oint, the collective dose over 
30 years would be 9 x w- person-rem. No latent cancer fatalities (3 x w- LCFs) would be expected. 

H -19 



APPENDIX H DARHT EIS 

H.5.3.3 Workers 

No exposure to plutonium would be expected for DARHT or PHERMEX workers during any normal 
operations. This is based on past operating experience with dynamic experiments involving plutonium. 
Any radiological impacts on workers would come from the handling of depleted uranium and would be 
the same as reported under each of the alternatives. There would be no incremental increase in impacts 
due to routine operations involving plutonium. 
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FACILITY ACCIDENTS 

APPENDIX I 

This appendix presents the approach used to determine and analyze impacts of accidents that might occur 
at the PHERMEX or DARHT facilities under all of the alternatives examined in this EIS. Section I.l 
describes the Preliminary Hazards Analysis that identifies potentially hazardous conditions and potential 
accidents that might result. Section 1.2 describes the identification of representative or bounding accidents 
selected for detailed evaluation. Section 1.3 provides information on the consequence evaluation of these 
accidents, if they were to occur. Much of the technical basis for evaluating the human health impact of 
accidental releases is included in appendix H, Human Health. These analyses do not include the impacts 
from accidents involving transportation of materials, which are included in appendix J, Transportation. 
Unless otherwise stated, dose is the effective dose equivalent. Sums and products of numbers in this 
section may not appear consistent due to rounding. 

1.1 PRELIMINARY HAZARDS ANALYSIS 

The first step in the accident analysis process was to prepare a preliminary hazards analysis (PHA). The 
objective of a PHA is to identify the potentially hazardous conditions in a system and to determine the 
significance of the potential accidents. The PHA defines a set of abnormal operations and potential 
accidents that could occur at the PHERMEX or DARHT facilities. The PHA examined causes of potential 
accidents and qualitatively evaluated the possible consequences. A tabular summary of the PHA is shown 
in table I-1. 

Potential hazards were identified using a modified energy barrier approach, in which abnormal events or 
potential accidents were selected by considering energy sources potentially capable of being released from 
control or containment barriers. Barriers between the source and the receptor may be present to prevent or 
restrict the release of energy. For example, major portions of the DARHT facilities are located below 
grade, using the earth as a barrier between the firing point and occupied areas. In this example, the high 
explosives on the firing point represent the energy source potentially capable of being released. Other 
examples of energy sources include radioactive materials and radiation, kinetic energy (e.g., moving 
vehicles, hoisting equipment), potential energy (hoisted loads), hazardous chemical materials, electrical 
energy, and flammable materials. 

In the process described above, components associated with the PHERMEX and DARHT facilities under 
each alternative were analyzed using engineering judgment based on previous operating experience with 
PHERMEX and similar types of firing-site operations in Technical Area (TA) 15. Each of the major work 
locations or processes in the facilities was evaluated for potential hazards to the general public, onsite 
personnel, and the operating staff. 

Safety features provided to prevent or mitigate hazards were also identified. Review of the hazards led to 
generating a list of potentially hazardous events and associated safety features. 

The PHA is intended to identify hazards from which accidents are selected that may be bounding, and 
considers only accident pathways that for a given frequency category may have significant effects. The 
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Facility Area 

Firing Site 

Firing Site 

General 
Facility 

Exclusion 
Zone 

Firing Site 

Accelerator 
Bay 

Entire 
Facility 

1-2 
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TABLE 1-1.-Preliminary Hazards Analysis for DARHT and PHERMEX 
Facility Operations (All Alternatives) 

Hazardous Event Frequency 
Consequence 

Mitigation/Control 
Element Description Categorization• Measures 

Explosives Inadvertent U - Procedures and Fatal to all Building design and 
detonation training; lockout on firing persons on the location; firing site 

set (detonators) firing site (up to isolation; blast shadow 
15); evaluate of buildings; access 
public impact control 

Explosives/ Worker enters E - Interlocks on facility Fatal to worker Building design and 
radiation firing site doors; cameras at firing location; firing site 

during site; access control; isolation; access 
detonation warning lights and sirens; control 
sequence procedures and training 

Explosives Inadvertent E - HE & radioactive Fatalities among Building design and 
detonation material prohibited from facility personnel location; firing site 

facility; no storage or isolation; procedures 
staging locations; and training 
procedures and training 

Explosives, Non involved U - Access control; Inhalation of Access control; 
hazardous worker inside procedures & training; radioactive & procedures & training; 
materials the exclusion warning signs and sirens; other detonated warning signs and 

zone during physical lockouts material; sirens 
detonation possible injury 

from fragments; 
evaluate impact 

Radiation Exposure to E - Physical lockout of Possible large, Physical lockout of 
accelerator accelerator operation; localized accelerator operation; 
beam on firing limited accelerator keys; radiation dose to limited accelerator 
site beam stop in place a worker keys; beam stop in 

during testing; pro- place during testing; 
cedures & training procedures & training 

Hazardous Spill of U - Procedures and Minimal impact System design; berms 
materials insulator liquids training; low frequency of to workers around tanks and 

or transformer change-out unless ingested; accelerators; 
oil no offsite dedicated drains and 

impacts tanks for material 
spills 

Flammable Facility is set U - Sprinklers; cable Normal fire Alarms; emergency 
afire internally: integrity and inspection; hazard for procedures and 
rags/paper manual fire extinguishing; workers; no training 
ignite fire department response offsite impact 
spontaneously; 
cable fire 
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Entire Facility 

Entire Facility 

Entire Facility 

Entire Facility 

General 
Facility 

Containment 
Structure or 
Vessel 

Confinement 
Vessel for Pu 
Experiments 

General 
Facility 
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TABLE 1-1.-Preliminary Hazards Analysis for DARHT and PHERMEX 
Facility Operations (All Alternatives) - Continued 

Hazardous Event Frequency 
Consequence 

M 
Element Description Categorization• Measures 

Natural initiator Facility is set A - High lightning area; Normal fire Brush control; lightning 
-lightning afire by a explosive detonation hazard for control; canyons as 
-brush fire lightning strike often sets brush afire workers; no natural fire breaks; fire 

or brush fire offsite impacts department response 
capability; non-
flammable facility 
construction (concrete); 
control of combustible 
loading 

Natural initiator Major U - Infrequent Significant for Building structural 
-earthquake structural occurrence of events; workers in integrity; no HE or 
-tornado damage to building structural facility; no offsite radioactive material in 
-high wind facility integrity; little material at impacts facility 
- heavy snowfall risk in facility 

Natural initiator Major I - Facility not sited in Incredible event Building siting 
-flood structural floodplain not requiring 

damage to additional 
facility evaluation 

Aircraft Aircraft strikes I - Distance from airport; Incredible event Amount of time 
facility direct overflights are not requiring assemblies at facility or 
causing limited; amount of aircraft additional on firing site 
detonation of traffic; evaluation 
assembly on 
firing site 

Explosives/ Electrical A - Normal electrical No impact Detonation system de-
radiation power fails at failures; no back-up energized when power 

facility power for facility except fails; accelerator de-
data back-up energized; recovery 

plans; procedures and 
training 

Explosive Catastrophic E- Design specifications Evaluate impact Building design and 
loss of of vessel or building; location; firing site 
containment administrative controls on isolation; access 

HE quantities; control 
procedures and training 

Explosives/ Catastrophic 1-Based on related DOE Evaluate Design and location; 
plutonium loss of double safety studies impacts testing; double & triple 

confinement regardless of contingency factors; 
frequency access control; 
categorization procedures and training 

Explosives/ Inadvertent E,U-Based on related Evaluate Building design and 
plutonium detonation of DOE safety studies impacts location; firing site 

plutonium- isolation; access 
containing control; procedures and 
assembly training 

a A is anticipated; U is unlikely; E is extremely unlikely, I is incredible. 
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initial estimate of safety significance is based on historical experience with similar hazards and engineering 
judgment. Not all of the events described in the PHA were analyzed in detail to assign frequency 
categories or to determine expected consequences. Instead, conservative estimates were made to select a 
limited number of accident scenarios for detailed review (evaluation or analysis) as potentially bounding 
accidents. 

Frequency categories are based on the entire set of events included in the accident scenario, not just the 
initiating event frequency. The entire event includes the initiating event and any subsequent equipment 
failures or human errors. As a result, it is possible for accidents with similar (or identical) initiating 
events to have greatly different frequency assignments. This is due to the assumptions regarding 
subsequent events and system failures. 

The fonn of the PHA does not allow a detailed listing of all of the specific event assumptions. The PHA 
summary Utble succinctly describes the overall event or scenario and initiating event. Where lack of 
historical data or prior experience forces frequencies to be estimated based on engineering judgment, 
conservative assumptions were made. 

The frequency categorization column of the table lists those items considered in assigning a frequency 
category and consequence to the event. The last column, mitigation/control measures, lists measures 
present principally for limiting the consequences of the event. An event in the anticipated frequency 
category may be constrained by physical systems (e.g., shielding walls) and administrative controls (e.g., 
procedures and training). Another event may be in the unlikely or extremely unlikely frequency category 
based on the same considerations, but may also consider the failure of one or more of the mitigation/ 
control measures. The event frequency detennination may consider the existing or planned administrative 
control to limit frequency or to limit consequences. 

Frequency categories used in the PHA are the following. 

• Anticipated (A) (1 to 10-2 per year)- accidents and natural phenomena that may occur a few times 
during the lifetime of the operation or facility. 

• Unlikely (U) (1 o-2 to 10·4 per year) - accidents and natural phenomena that will probably not 
occur during the lifetime of the operation or facility. 

• Extremely Unlikely (EU) (1 o-4 to 10-6 per year) - accidents and natural phenomena that are 
credible but very unlikely to occur during the lifetime of the operation or facility. 

• Incredible (I) (<10-6 per year)- scenarios of exceedingly small probability. By definition, 
scenarios determined to occur less than once every 1,000,000 years are not credible. 

The PHERMEX and DARHT facilities are rather unique from a hazard analysis and accident selection 
perspective in that the source of potential consequences to the general public from the normal operation -
that is, detonation of high explosives and dispersal of depleted uranium and other materials from the site -
is also the source of bounding consequences for accidents. Consequences of most accidents impact only 
the involved workers. For this reason, hazards and potential accidents that impact only involved workers 
are included in table I-2. 
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TABLE I-2.-Preliminary Hazards Analysis of Hazards and Potential Accidents 
that Would Affect Facility Workers (Involved Workers) Only 

Facility Area 
Hazardous 

Event Description 
Frequency 

Consequence 
Mitigation/Control 

Element Categorization8 .. 
Accelerator Electrical Workers contacts U - Procedures and Potentially fatal 
Rooms energy accelerator injector training to involved 

power supply workers 

Accelerator Electrical Worker contacts with U - Procedures and Potentially fatal 
Bay & Laser energy laser power supply training to involved 
Room workers 

General PotentiaV Failure of mechanical U- Periodic Potentially fatal First aid available; 
Facility Areas kinetic energy lift inspections; to involved hospital nearby 

preventive workers 
maintenance; 
procedures & training 

General Toxic Worker spills solvents A - Frequent but Minor inhalation Room ventilation 
Facility Areas materials used in facility small usage or uptake 

Camera PotentiaV High-speed camera U- Camera Worker could be Camera room is an 
Room kinetic energy flies apart, producing construction and injured by exclusion area 

fragments reliability fragment when cameras 
operating 

Accelerator Inert gas Confined space entry U - Procedures and Possible SF6 required to be 
Hall into accelerator during training; confined asphyxiation due vented from area 

maintenance space entry program to SF6 inhalation prior to accelerator 
entry 

Laser Room Radiation Exposure to laser U- Procedures and Possible eye 
(non-ionizing) beam during training injury or skin 

maintenance or - burn 
operations 

Accelerator Radiation Exposure to U - Exclusion area; Radiation Procedures and 
Rooms (ionizing) accelerator beam shielding exposure within training 

scattered radiation or LANL 
bremsstrahlung administrative 

guidelines 

8 A is anticipated; U is unlikely; E is extremely unlikely, I is incredible. 

1.2 BOUNDING ACCIDENT SELECTION 

As noted in section 1.1, the source of potential impacts to the public from PHERMEX or DARHT 
accidents is identical to normal operations, namely the detonation of high explosives and dispersal of 
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materials from the firing site. Most of the differences between accidents are noted in potential impacts to 
involved workers, and less difference in impacts to noninvolved workers and members of the public. 

The PHA provided the basis for selecting bounding accidents. Bounding accidents are those which, if they 
occurred, would result in the highest potential consequences (impacts) to members of the public and 
noninvolved or involved workers. Bounding accidents were selected from the PHA based on potential 
consequences, with little or no consideration of the frequency of occurrence; that is, they were considered 
as ''what if' accidents, although the likelihood of occurrence would be small. Accidents with expected 
smaller consequences than the bounding accidents were eliminated from further consideration. The 
accident selected for more detailed analysis under all alternatives was the inadvertent uncontained 
detonation of a test assembly. Under the Enhanced Containment Alternative, the catastrophic failure of a 
containment vessel was selected for the Vessel Containment and Phased Containment options. Under the 
Building Containment Option, the bounding accident was the cracking and loss of integrity of the 
containment walls or major failure of the HEPA-filtered overpressure release system. 

For involved workers at and around the firing site, inadvertent detonation is clearly the bounding case for 
all alternatives. The number of workers and observers on the firing site when explosives are present is 
limited to 15; under an inadvertent detonation scenario all of these individuals could be killed. Other 
accidents, mainly industrial-type accidents, could also result in worker fatalities. However, only an 
explosives-type accident has the capability of injuring or killing a large number of workers. In addition, 
for all alternatives, the direct exposure of a worker to the accelerator beam pulse was selected because it 
falls well outside the scope of hazards typically encountered in an industrial or laboratory setting. 

Two postulated accidents involving plutonium, an inadvertent detonation and the breach of a double
walled containment vessel, identified in table I-1, were selected and evaluated on a "what if' basis. 
Impacts to the public maximally exposed individual (MEl), the population, noninvolved workers, and 
involved workers were all evaluated. 

1.3 ACCIDENT ANALYSES 

This section presents the methods used to analyze the human health impacts from facility accidents, and 
also presents the detailed results of the analyses. Some of the technical basis for evaluating the impacts of 
accidents is the same as for evaluating impacts from normal operations. Therefore, !:iOme of the technical 
basis for these analyses is contained in appendix H, Human Health. 

The detonation of a test assembly results in the aerosolization and atmospheric dispersal of a portion of the 
materials contained in the assembly. Depleted uranium and tritium were evaluated for their radiological 
hazard; and uranium, beryllium, lead, and lithium hydride were evaluated for their chemical hazard. The 
potential for carcinogenesis from exposures to uranium, tritium, and beryllium was evaluated, as well as 
the potential occurrence of toxicological effects from exposure to uranium, beryllium, lead, and lithium 
hydride. 

An inadvertent uncontained detonation was evaluated as the bounding accident for all uncontained 
alternatives, that is the No Action, DARHT Baseline, PHERMEX Upgrade, Plutonium Exclusion, and 
Single Axis alternatives, as well as the uncontained detonations under the Vessel Containment and Phased 
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Containment options of the Enhanced Containment Alternative. This accident considered the impact from 
uncontained inadvertent detonation of a test assembly with release of all assembly materials to the 
environment. 

Two accident scenarios, applicable for the three options, were evaluated under the Enhanced Containment 
Alternative. The vessel accident scenario considered a catastrophic failure of a containment vessel, 
releasing all test assembly materials to the environment. The building accident scenario considered a 
building wall cracking or a HEP A filter failure during a detonation, allowing the release of a portion of 
the detonated inventory. 

Evaluation of impacts from accidents involving plutonium are applicable for each of the alternatives in the 
EIS. 

1.3.1 EXPOSURE MODELING 

The GENII code, spreadsheet, and hand calculations were used for the health impact evaluation of 
accident scenarios. A description of the GENII code and model approach can be found in appendix H, 
Human Health. Whereas the MEP AS code was used in the evaluation of the chronic exposures in 
appendix H, it was not appropriate to use this code for the acute exposure scenarios of accidental releases. 
Therefore, hand calculations were used to estimate the intake of the nonradioactive hazardous releases. 

Hazard indexes (HI) are to be used to describe the potential for toxicological effects only in situations of 
chronic exposures; they are inappropriate to use for acute exposure evaluations. Therefore, only the acute 
intake of nonradioactive constituents via the inhalation pathway over the plume passage period was 
evaluated. GENII acute-scenario atmospheric dispersion estimates (using 95th percentile E/Q values) were 
used in the spreadsheets to determine the amount of nonradioactive constituent inhaled. Inhalation intakes 
were then calculated and compared to equivalent intakes for the NIOSH Immediately Dangerous to Life or 
Health (IDLH) values (NIOSH 1995). 

A test assembly inventory was established for each of the accident release cases that would be within the 
operating limits of the facility, represent normal assembly configuration, but would maximize possible 
consequences. Each inventory has the same quantity of potentially hazardous constituents as presented in 
table 1-3. The radionuclide composition of the depleted uranium is presented in appendix H, table H-4. 
The high-explosive content for the uncontained detonation case was assumed to be relatively low to 
decrease dispersion and therefore increase potential impacts; thereby conservatively estimating impacts. 
The high-explosive content of assemblies under the containment breach cases would be higher, to effect 
the loss of containment. 

For the uncontained detonation accident case, the effective point of material release is based on the 
amount of explosives used in the detonation (see appendix H). The amount of explosives detonated in the 
test assembly was assumed to be 22 lb (10 kg), with an effective midpoint release height of 330 ft 
(100 m). As discussed in appendix H for chronic releases, the single-point release assumption used in the 
modeling may cause potential impacts to be overestimated by up to a factor of 100. 
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TABLE l-3.-Assumed Inventory of an Individual Test Assembly for Accident Analysis 

Accident Release Scenario 
Inventory 

DU Tritium Be Pb LiH 

Uncontained Detonation 50 0.75 0.5 4 25 

Enhanced Containment 50 0.75 0.5 4 25 
Vessel Containment Breach 
Building Containment Breach 

Note: All inventories in kg, except for tritium, which is in Ci. 

For both of the containment-breach accident scenarios under the Enhanced Containment Alternative, a 
ground-level release was modeled because the containment was assumed to diminish the upward pressure 
of the blast. This assumption minimizes atmospheric dispersion and, as a consequence, increases 
calculated potential impacts. 

For the uncontained detonation and vessel breach cases, 100 percent of the test assembly inventory was 
assumed to be released to the environment. For the building containment breach case, only 10 percent of 
the test assembly inventory was assumed to be released. For all accident cases, only a portion of the 
released hazardous constituents would be of respirable size. An aerosolization fraction of 0.1 (1 0 percent) 
was assumed for this EIS (see appendix H), with the entire aerosolized portion assumed to be respirable. 
Therefore, the percentage of the test assembly inventory available for intake by human receptors would be 
10 percent for uncontained detonations and the vessel containment breach, and 1 percent for the building 
containment breach. 

Potential impacts to the MEl were evaluated at three points of public access near the PHERMEX and 
DARHT facilities: the nearest point of State Road 4, Pajarito Road, and Bandelier National Monument. 
A nearby noninvolved worker was evaluated in each case for onsite impacts. For the uncontained 
alternatives, impacts to noninvolved workers were evaluated at hazard radius boundary 2,500 ft (750 m), a 
typical hazard radius for hydrodynamic tests. For the Enhanced Containment Alternative, the noninvolved 
worker location, 1,300 ft (400 m), was applicable to the scenario where the noninvolved worker was 
located at the assumed vessel containment hazard radius boundary that was assumed to be reduced from 
the uncontained detonation hazard radius boundary. This scenario is also bounding for impacts to a 
noninvolved worker inside the hazard radius during an uncontained release. Involved workers were 
assumed to be near the blast and killed or seriously injured by overpressure or fragments. Table I-4 
presents the locations of these individuals. 

The basis for selecting the public access locations was the frequented points of closest approach by offsite 
individuals. These individuals are assumed to remain at that point for a brief period of time; for example, 
an individual changing a tire located on State Road 4 or Pajarito Road or a hiker in the Bandelier National 
Monument at the time of the acute release. 

The noninvolved worker was located on the roadway just outside the hazard radius, approximately 2,500 ft 
(750 m) away for uncontained detonations. The hazard radius was assumed to be smaller for the 
contained detonations under the Enhanced Containment Alternative, with the noninvolved worker 1,300 ft 
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TABLE 1-4.-Locations of Individuals Evaluated 
for Accidental Release Cases 

Category 
Location 

Location 
Description 

MEI8 State Road 4 (SR4) 0.9 mi (1.5 km) SW 
Public Individual Pajarito Road 1.7 mi (2.7 km) NE 
Public Individual Bandelier 3 mi (5 km) SSE 

Noninvolved Worker 2,500 ft (750 m) NW 
Uncontained Detonation 

Noninvolved Worker 1 ,300 ft (400 m) NW 
Containment Breach 

a MEl is the maximally exposed individual. 

(400 m) away. These distances are based on administrative hazard radii that LANL has established for 
protection of personnel from fragment injury and would be a typical exclusion for test assembly 
detonations. The hazard radius determinations are included in LANL operating procedures, based on 
principles presented in the DOE Explosives Safety Manual (DOE 1994). 

The exposure pathways and parameters values for those of greatest importance and interest are presented 
in table I-5. For radioactive material, the exposure pathways considered under the acute accidental release 
scenarios included inhalation and external exposure from the material in the plume and deposited on the 
ground surface. This was principally depleted uranium because for all six alternatives, the radiation dose 
from tritium, in the form of T2, was determined to be about 1 x 10-8 (about 1 in 100 million) that of 
depleted uranium. An analysis was performed, using GENII, to compare dose consequences of the acute 
releases of depleted uranium and tritium. Because it was determined to be an insignificant contributor to 
the radiation dose, tritium impacts were not explicitly calculated. To evaluate the potential toxicological 
effects of uranium, beryllium, lead, and lithium hydride, and the carcinogenic risk from beryllium, only 
the inhalation exposure pathway was considered. 

In the past, DOE has conducted dynamic experiments with plutonium at LANL. Future experiments with 
plutonium would always be conducted in double-walled containment vessels; these experiments could not 
reasonably be expected to result in any release of plutonium to the environment. DOE has evaluated the 
potential impacts of two types of accidents that could involve plutonium: inadvertent detonation and 
containment breach. It is important to note that any accidents involving plutonium would not be nuclear 
detonations, but rather detonations of the high explosive that could disperse particles of plutonium. This 
analysis is documented in a classified supplement to the EIS. Results and unclassified calculation 
assumptions and modeling methods are included in this appendix and in applicable sections of Chapter 5. 

Radionuclide-independent exposure modeling assumptions and methods for accidents involving plutonium 
were the same as those presented for depleted uranium with the following exceptions for population dose 
calculations: 
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TABLE 1-5.-Code Input Parameters Used to Evaluate Accident Release Consequences 

Dose Receptor/Applicable Accident Scenario8 

Pathway Public Individual Noninvolved Worker Noninvolved Worker 
All Accident Scenarios Uncontained Detonation Containment Breach 

External exposure 
external plume Plume passage Plume passage Plume passage 
ground surface (hours) 1 0.25 0.25 

Inhalation Plume passage Plume passage Plume passage 

a Individuals are located in the plume centerline during the entire time of its passage. 

Miscellaneous parameters: 
soil density, 100 lblft3 (1.6 x 103 kg/m3) 

surface soil density, 15 lblft3 (240 kg/m2) 

mass loading, 4.5 x 10"9 lblft3 (7.2 x 10·5 g/m3) 

• Plume depletion due to natural settling and deposition processes was taken into account. 

• Diffusion of released material across an entire exposed sector was taken into account, rather than 
assuming that all exposure took place on the plume centerline. 

• Estimates of population dose were made using both the 50th and 95th percentile atmospheric 
dispersion factors, rather than just the 95th percentile value. 

Accounting for plume depletion and diffusion of released material resulted in lowering values for the 
atmospheric dispersion factors, with consequently lower estimated atmospheric concentrations for a given 
unit of release. This resulted in estimates of plutonium air concentrations approximately 38 and 10 times 
lower for ground-level (containment breach) and elevated (inadvertent detonation) releases, respectively, 
than would have been estimated had these factors not been taken into account. Use of the 50th and 95th 
percentile atmospheric dispersion factors provide a range of estimates using realistic (50th) and a 
reasonable upper bound (95th) of atmospheric dispersion conditions. 

In addition to calculating the potential dose to the population in the hypothetical maximally exposed 
sector, at the request of the State of New Mexico Environment Department and various American Indian 
pueblos, the potential dose to the populations of a number of individual communities in the vicinity of 
LANL were calculated. The communities included in this evaluation and community-specific input 
parameters are presented in table I-6. As was done for other accidental release calculations, it was 
assumed that the plume released from the accident passed directly over the community. This explains why 
results are presented for communities in opposite directions; for example, Cochiti Pueblo that is south
southwest, and Santa Clara Pueblo that is north-northeast. These calculations included plume depletion 
but did not account for the diffusion of material in the plume; that is, the communities were assumed to be 
on the centerline of the plume of released material. Calculations were done using both the 50th and 95th 
percentile atmospheric dispersion factors. 
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TABLE 1-6.-Additional Communities Evaluated for Impacts from 
Postulated Accidents Involving Plutonium 

Distance Direction EIQ (s/m3) 
Communities Population 

[mi (km)] from TA-15 50th 95th 

Cochiti Pueblo8 936 13 (21) ssw 3.6 X 10"7 8.6 X 10"7 

Santa Clara Pueblo8 1742 10 (16) NNE 3.7 X 10"7 1.1 X 10-6 

San lldefonso Pueblo8 634 8 (12) NE 6.8 X 10"7 1.4 X 10-6 

Jemez Pueblo8 2642 13 (21) sw 1.2 X 10"7 8.3 X 10"7 

Espaiiolab 9026 12 (20) NNE 3.3 X 10"7 8.8 X 10"7 

Pojoaque Pueblo8 162 15 (24) E 3.0 X 10"7 6.4 X 10"7 

Los Alamosb 3965 3.5 (6) NNW 4.2 X 10"7 3.2 X 10-6 

White Rockb 498 4 (6) ESE 5.3 X 10"7 2.4 X 10-6 

Santa Feb 41300 25 (40) ESE 1.8 x 1 o-7 4.4 X 10"7 

8 Population data from the Pueblo Cultural Center. 
b Population data from the 1990 U.S. Census. 

1.3.2 ACCIDENT ANALYSIS RESULTS 

APPENDIX I 

The estimated radiation dose and carcinogenic risk impacts to members of the public and noninvolved 
workers from exposure to radioactive material and beryllium released during an accident are presented in 
table 1-7. The maximum radiation dose to a member of the public was estimated to be 0.011 rem to the 
MEl, located at State Road 4, in the event of a catastrophic failure of a containment vessel during a 
detonation. The maximum probability of a latent cancer fatality (LCF) from this accident scenario would 
be 6 x 10·6. Dose to members of the public at Pajarito Road, Bandelier, and other locations would be 
lower than those at the State Road 4 location. The estimated maximum dose to the surrounding 
population within 50 mi (80 km), also from a containment vessel failure, would be about 17 person-rem. 
No LCFs would be expected among the population from this dose (9 x 10"3 LCFs). 

The maximum probability of a beryllium-induced cancer, again to the MEl at the State Road 4 location 
from a containment vessel failure, would be 8 x 10"9. Inhalation intakes of material released during the 
accidents are presented in table 1-8, and calculated air concentrations and their comparison to the IDLH 
values are presented in table 1-9. The transitory air concentrations that would be experienced by the MEl 
at the State Road 4 location would be, at the greatest, less than 1 percent of the IDLH values. 

A noninvolved worker would receive the highest dose from the vessel containment failure, receiving a 
dose of about 0.05 rem (table 1-7). The maximum probability of a LCF from this accident scenario would 
be 2 x 10·5. The maximum probability of a beryllium-induced cancer would be about 3 x 10"8. 

Inhalation intakes of material released during the accidents are presented in table 1-8. The amount of 
material inhaled was estimated from the E/Q information. However, the IDLH health impact guidelines 
for acute exposures to hazardous materials are based on air concentrations (NIOSH 1995). The IDLH 
values are the best available for determining health impact, but are not ideal, given the original intended 
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TABLE 1-1.-Estimated Doses and Carcinogenic Risk from Bounding Case Accidents 

Total dose 
Probability of Probability of 

Accidental Release Case 
(rem EDE) 

Radiation- Beryllium-
Induced LCFc Induced Cancer 

Uncontained Detonation 
Public MEib, State Road 4 6 X 10-4 3 X 10"7 4 X 10"10 

Public, Pajarito Road 3 X 104 2 X 10"7 2 x 10·10 

Public, Bandelier 3 X 104 1 X 10"7 2 X 10"10 

Noninvolved worker 7 X 104 3 X 10"7 5 X 10"10 

Population (ESE)8 1.9 person-rem none none (1 x 1 o-6 
(number of LCFs) (9 x 104 LCFs) total cancers) 

Vessel Containment Breach 
Public MEl, State Road 4 1 X 10"2 6 X 10-6 8 X 10"9 

Public, Pajarito Road 8 X 10"3 4 X 10-6 5 X 10"9 

Public, Bandelier 3 X 10·3 2 X 10-6 3 X 10"9 

Noninvolved worker 5 X 10"2 2 X 10"5 3 X 10"8 

Population (ESE) 17 person-rem none none (1 x 1 o·5 

(number of LCFs) (9 x 10·3 LCFs) total cancers) 

Building Containment Breach 
1 X 10"3 6 X 10"7 8 X 10"10 Public, MEl, State Road 4 

Public, Pajarito Road 8 X 104 4 X 10·7 5 X 10"10 

Public, Bandelier 4 X 104 2 X 10"7 3 X 10"9 

Noninvolved worker 5 X 10"3 2 X 10"6 3 X 10"9 

Population (ESE)8 1. 7 person-rem none none (1 x 1 o-6 
(number of LCFs) (9 x 104 LCFs) total cancers) 

a The east-southeast (ESE) sector. 
b MEl is the maximally exposed individual. 
c LCF is latent cancer fatality. 

Note: Population impacts are shown as expected number of LCFs and cancers rather than an individual 
probability of occurrence. 

use of the IDLHs for emergency response purposes. IDLH values are based on 30-minute exposure times. 
The exposure times of the modeled individuals are much shorter than 30 minutes (see table 1-8). 

The IDLHs are based on breathing 353 ft3 (10m3) of air over the 30-minute exposure time. Since it 
would be difficult to draw health impact conclusions from air concentrations that are based on 30-minute 
exposure levels for the MEl 1 to 8 min exposure levels, the IDLH-equivalent intake was calculated for 
comparison to the MEl intakes. The IDLH-equivalent intake values are the product of the constituent
specific IDLH (J.lg/m3) (NIOSH 1995) and the volume of air intake [353 ft3 (10m3)] and are listed in 
table 1-8 for the constituents of interest. All MEl intakes of the hazardous constituents are less than their 
respective IDLH-equivalent intake values. Table I-9 indicates each individual's exposure as a percent of 
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TABLE 1-8.-lnhalation Intakes of Materials Released 
in the Accident Release Cases 

E/Qa Plume u Be 
Accidental Release Case 

(s/m3) 
Exposure 

(1'9) (1'9) Time(s) 

Uncontained Detonation 
Public MEl, State Road 4 7.5 X 10-S 180 9 0.09 
Public, Pajarito Road 4.4 X 10-6 182 5 0.05 
Public, Bandelier 3.5 X 10-6 309 4 0.04 

Noninvolved worker 8.9 X 10-6 140 10 0.4 

Vessel Containment Breach 
Public MEl, State Road 4 1.4 X 10-4 160 200 2 
Public, Pajarito Road 9.6 X 10-5 218 100 1 
Public, Bandelier 4.7 X 10-5 500 50 0.5 

Noninvolved worker 6.2 X 10-4 51 700 7 

Building Containment Breach 
1.4 X 10-4 Public MEl, State Road 4 160 20 0.2 

Public, Pajarito Road 9.6 X 10-5 218 10 0.1 
Public, Bandelier 4.7 X 10-5 500 5 0.05 

Noninvolved worker 6.2 X 10-4 51 70 0.7 

IDLHb Value (mg/m3) 10,000 4,000 
Equivalent intake (1'9) 100,000 40,000 

Pb LiH 
(1'9) (1'9) 

0.7 4 
0.4 4 
0.3 2 

0.8 5 

10 80 
9 60 
4 30 

60 400 

1 8 
0.9 6 
0.4 3 

6 40 

100,000 500 
1,000,000 5,000 

8 The EJQ (E over Q) is a measure of atmospheric dispersion for short-term (acute) atmospheric releases using gaussian 
dispersion plume modeling, with units of s/m3. For a given point or location at some distance from the source, it 
represents the time-integrated air concentration (e.g., Ci-s/m3 ) divided by the total release from the source (e.g., Ci). 
Integrated air concentrations used are usually plume centerline values. E/Qs are typically used for releases lasting no 
longer than 8 to 24 hours. 

b IDLH (Immediately dangerous to life or health} values from NIOSH 1995. 

the IDLH. Most intakes are less than 1 percent of the IDLH; the highest is for the noninvolved worker 
exposed to a level of 8 percent of the LiH IDLH during a vessel containment failure. 

Containment breach releases have greater potential impacts than uncontained releases (tables I-7 to I-9) 
mainly because there is less atmospheric dispersion of ground-level containment releases than for the 
explosive elevated uncontained releases. This can result in a greater atmospheric concentration at the 
nearby point of exposure. Other important considerations are the quantity of material released and the 
population distribution (for population dose calculations). Appendix C (section C .1.3 .3) provides some 
additional discussion on comparative impacts of releases from containment and uncontained detonations. 

Potential impacts from postulated accidents involving plutonium are shown in tables I-10 and I-11. 
Potential health consequences of exposure to plutonium are well understood and have been greatly 
exaggerated by the popular press (Sutcliffe et al. 1995). These results include hypothetical impacts to the 
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TABLE 1-9.-Percent of the IDLH Intake Basis Inhaled by the Individual 

Accidental Release Case u Be Pb LiH 

Uncontained Detonation 9 X 10-3 2 X 10-4 7 X 10-5 8 X 10-2 

Public MEl, State Road 4 5 X 10-3 1 X 104 4 X 10-5 8 X 10-2 

Public, Pajarito Road 4 X 10-3 1 X 10-4 3 X 10-5 4 X 10-2 

Public, Bandelier 
1 X 10-2 1 X 10-3 8 X 10-5 1 X 10-1 

Noninvojved worker 2,500 ft (760 m) 

Vessel Containment Breach 
Public MEl, State Road 4 2 X 10-1 5 X 10-3 1 X 10-3 2 
Public, Pajarito Road 1 X 10-1 3 X 10-3 9 X 104 1 
Public, Bandelier 5 X 10-2 1 X 10-3 4 X 10-4 6 X 10-1 

Noninvolved worker 1 ,300 ft (400 m) 7 X 10-1 2 X 10-2 6 X 10-3 8 

Building Containment Breach 
2 X 10-2 5 X 104 1 X 104 2 x 1 o-1 Public MEl, State Road 4 

Public, Pajarito Road 1 X 10-2 3 X 104 9 X 10-5 1 x 1 o-1 

Public, Bandelier 5 X 10-3 1 X 10-4 4 X 10-5 6 X 10-2 

Non involved worker 1 ,300 ft (400 m) 7 X 10-2 2 X 10-3 6 X 104 8 X 10-1 

IDLH8 equivalent intake (mg) 100 40 1,000 5 

8 IDLH (Immediately Dangerous to Life or Health). 

public MEl, population in the maximally exposed sector, noninvolved workers, and involved workers. 
The MEl, located at State Road 4, could receive up to 76 rem in the event of an accident. The maximum 
probability of a LCF occurring in this hypothetical individual would be 0.04. The dose to the potentially 
maximally exposed sector of the population, east-southeast of the DARHT and PHERMEX sites that 
includes the communities of White Rock and Santa Fe, could be between 9,000 and 24,000 person-rem, 
taking into consideration the 50th and 95th percentile meteorology, respectively. Between 5 and 12 LCFs 
would be projected from radiation doses such as these to the population. 

Impacts to noninvolved workers could be as high as 160 rem, for a worker 1,300 ft (400 m) away from an 
uncontained detonation. The maximum probability of an LCF occurring in a worker from this radiation 
dose would be 0.06. More likely, a noninvolved worker would be no closer than 2,500 ft (750 m). The 
dose to a worker at this distance would be about 90 rem, with a corresponding maximum probability of 
about 0.04 of an LCF occurring. 

Table 1-12 shows hypothetical impacts to nearby communities in the event of an inadvertent uncontained 
detonation involving plutonium. These values are likely to be overestimated because of the assumption 
that all of the community population is located on or near the plume centerline. In particular, the value 
for Los Alamos is likely to be overestimated because the airborne plume would be relatively narrow at this 
distance and would expose only a small fraction of the population shown in table 1-6, leaving most of the 
population unexposed. Because of its closeness to LANL, however, Los Alamos could be one of the most 
affected communities if the plume passed that way. Some of the other small communities could receive 
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TABLE 1-10.-Hypothetical Impacts to Workers and the Public from 
Postulated Accidents Involving Plutonium 

Inadvertent Detonation Containment Breach 

Affected Category Dose Maximum Probability Dose Maximum Probability 
(rem) of LCFs (rem) of LCFs 

Workers - a NA no impact no impact 

Noninvolved Workers 
750 m 90 0.04 20 0.009 
400 m 160 0.06 60 0.02 

Public MEl 76 0.04 14 0.007 

a No radiological impact estimated; up to 15 fatalities could result from explosion blast effects. 
b NA = not applicable 

TABLE 1-11.-Hypothetical Impacts to the Maximally Exposed Sector 
of the Population from Postulated Accidents Involving Plutonium 

Atmospheric Inadvertent Detonation Containment Breach 

Dispersion Population Dose Population Dose 
Assumption (person-rem) 

Number of LCFs 
(person-rem) 

Number of LCFs 

50th a 9,000 5 210 0 (0.1) 
95thb 24,000 12 560 0 (0.3) 

a 50th percentile of atmospheric dispersion conditions. 
b 95th percentile of atmospheric dispersion conditions. 

Note: The communities of Santa Fe and White Rock are included within the population of this sector. 

high enough population doses in the event of an accident under the specific exposure conditions assumed 
in the analysis that some LCFs could occur. Up to one LCF could occur at White Rock and Santa Clara 
Pueblo, up to two at Jemez Pueblo, between two and six at Espaiiola, and between three and nine in Santa 
Fe. No LCFs would be projected for the other communities evaluated. Values for communities in 
different compass directions are not additive (see table I-6). Only values for Santa Clara and Espaiiola, 
and White Rock and Santa Fe, may be added since these two sets of communities lie in the same direction 
from TA-15. 

Some individuals may wish to explore potential human health consequences of hypothetical accidental 
releases of plutonium from proposed PHERMEX or DARHT activities. Estimates of the potential dose 
impact from unit releases of plutonium isotopes are provided in tables I-13, I-14, and I-15 for ground
level, 330-ft (100-m), and 400-ft (120-m) releases, respectively. 
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TABLE 1-12.-Hypothetical Impacts to Nearby Communities from 
a Postulated Inadvertent Detonation Accident Involving Plutonium 

50th Percentile Meteorology• 95th Percentile Meteorologyb 

Community Population Dose Population Dose Number of 
(person-rem) 

Number of LCFs 
(person-rem) LCFs 

Cochiti Pueblo 300 0 800 0 

Santa Clara Pueblo 1000 0 2900 1 

San lldefonso Pueblo 400 0 900 0 

Jemez Pueblo 600 0 4400 2 

Espai'lola 4400 2 12100 6 

Pojoaque Pueblo 50 0 100 0 

Los Alamos 5900 3 45100 22 

White Rock 500 0 2400 1 

Santa Fe 7500 3 18700 9 

• 50th percentile of atmospheric dispersion conditions. 
b 95th percentile of atmospheric dispersion conditions. 

Note: Values for communities in different compass directions are not additive (see table 1-6). 

TABLE 1-13.-Plutonium Isotope Unit Dose Factors for Evaluation of Potential 
Human Health Impacts from Acute, Ground-Level Releasesa 

Accident Release Case 
Pu-236 Pu-238 Pu-239 Pu·240 Pu-241 Pu-242 

Dose Receptor 

Public (remi~&Ci released)b 
6.2 X 10"6 1.3 X 10"5 1.4 X 10"5 1.4 X 10"5 2.3 X 10"7 1.3x1o-5 MEl, State Road 4 

Pajarito Road 4.3 X 10-6 9.2 X 10-6 9.7 X 10-6 9.7 X 10-6 1.6 X 10"7 9.3 X 10-6 
Bandelier 2.0 X 10-6 4.3 X 10"6 4.6 X 10-6 4.6 X 10-6 7.4 X 10-8 4.4 X 10-6 

Population (person-rem 
per I'Ci released) 

9.6 X 10"3 2.0 X 10"2 2.2 X 10"2 2.2 X 10"2 3.6 X 10-4 2.1 X 10"2 East-southeast 

Noninvolved Worker 
(rem/11Ci released) 

2.7 X 10"5 5.7 X 10"5 6.1 X 10"5 6.1 X 10"5 9.8 X 10"7 5.8 X 10"5 1,300 ft (400 m) 
2,500 ft (760 m) 9.8x10-6 2.1 X 10"5 2.2 X 10"5 2.2 X 10"5 3.6 X 10"7 2.1 X 10"5 

Specific Activity (11Ci/g) 5.3 X 108 1.7x107 6.2 X 104 2.3 X 105 1.0 X 108 3.9 X 103 

a Includes all applicable exposure pathways described in table 1-5. 
b Release can be estimated as follows: inventory x fraction released x respirable fraction. 
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Pu-244 

1.3 X 10"5 

9.2 X 10-6 
4.3x10-6 

2.1 x 1 o·2 

5.8 X 10"5 

2.1 X 10"5 

1.8 x 1 o1 
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TABLE 1-14.-Plutonium Isotope Unit Dose Factors for Evaluation of Potential 
Human Health Impacts from Acute, 330-ft (100-m) Releasesa 

Accident Release Case 
Pu-236 Pu-238 Pu-239 Pu-240 Pu-241 Pu-242 Dose Receptor 

Public (rem/"Ci released)b 
3.4 X 10"7 7.2 X 10"7 7.6 X 10"7 7.6 X 10"7 1.2 X 10"8 MEl, State Road 4 7.3 X 10"7 

Pajarito Road 2.0 X 10"7 4.3 X 10"7 4.6 X 10"7 4.6 X 10"7 7.4 X 10"9 4.4 X 10"7 

Bandelier 1.6x10"7 3.4 X 10"7 3.6 X 10"7 3.6 X 10"7 5.9 X 10"9 3.5 X 10"7 

Population (person-rem 
per I'Ci released) 

1.1 X 10"3 2.3 X 10"3 2.4 X 10"3 2.4 X 10"3 4.1 X 10"5 2.3 X 10"3 East-southeast 

Noninvolved Worker 
(rem/"Ci released) 

7.0 X 10"7 1.6 X 10"6 1.6 X 10-6 1,300 ft (400 m) 1.5 x 1 o-s 2.6 X 10-8 1.5 X 10-6 
2,500 ft (760 m) 3.9 X 10"7 8.3 X 10"7 8.8 X 10"7 8.8 x 1 o·7 1.4 X 10"8 8.5 X 10"7 

Specific Activity (~tCi/g) 5.3 X 108 1.7x107 6.2 X 104 2.3 X 105 1.0 X 108 3.9 X 103 

8 Includes all applicable exposure pathways described in table 1-5. 
b Release can be estimated as follows: inventory x fraction released x respirable fraction. 

TABLE 1-15.-Plutonium Isotope Unit Dose Factors for Evaluation of Potential 
Human Health Impacts from Acute, 400-ft (120-m) Releasesa 

Accident Release Case Pu-236 Pu-238 Pu-239 Pu-240 Pu-241 Pu-242 
Dose Receptor 

Public (reml~tCi released)b 
2.4 X 10"7 5.2 X 10"7 5.5 X 10"7 5.5 X 10"7 8.9 X 10"9 5.2x10"7 MEl, State Road 4 

Pajarito Road 1.1 x 1 o·7 2.4 X 10"7 2.6 X 10"7 2.6 X 10"7 4.2 X 10"9 2.5 X 10"7 

Bandelier 1.1 X 10"7 2.3 X 10"7 2.4 X 10"7 2.4x10"7 3.9 X 10"9 2.3 X 10"7 

Population (person-rem 
per ~tCi released) 

7.3 X 10-4 1.6 X 10"3 1.6 X 10"3 1.6 X 10"3 2.7 X 10"5 1.6 X 10"3 East-southeast 

Noninvolved Worker 
(rem/~tCi released) 

4.7 X 10"7 1.0 x 1 o·6 1.1 X 10"6 1.1 x 1 o-s 1.7 X 10"8 1 ,300 ft (400 m) 1.0x10-6 
2,500 ft (760 m) 3.1 X 10"7 6.6 X 10"7 7.0 X 10"7 1.0x1o·7 1.1 X 10"8 6.7 X 10"7 

Specific Activity (p.Ci/g) 5.3 X 108 1.7x107 6.2 X 104 2.3 X 105 1.0 X 108 3.9 X 103 

a Includes all applicable exposure pathways described in table 1-5. 
b Release can be estimated as follows: inventory x fraction released x respirable fraction. 
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Pu-244 

7.2 X 10"7 

4.3 X 10"7 

3.5 X 10"7 

2.3 X 10"3 

1.5 X 10"6 

8.4 X 10"7 

1.8 X 101 

Pu-244 

5.2 X 10"7 

2.5x1o·7 

2.3 X 10"7 

1.6 X 10"3 

1.0 X 10"6 

6.6 X 10"7 

1.8x101 
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APPENDIX J 
TRANSPORTATION 

APPENDIX J 

This appendix discusses the methods, data, and results used to analyze the impacts of transporting test 
assemblies from the assembly facility to the firing site. With respect to transportation impacts, there are 
only two different transportation scenarios and analyses. The No Action and Upgrade PHERMEX 
alternatives, in which activities at the DARHT site would be terminated, are slightly different from the 
other alternatives, which would take place at the DARHT site. The No Action and Upgrade alternatives 
are discussed as the No Action Alternative while the other alternatives are discussed collectively as the 
DARHT Baseline Alternative. 

J.l SHIPPING SCENARIOS 

The options for shipping test assemblies from the assembly facility to firing sites are discussed in this 
section. All scenarios assume that the test assembly is assembled by the WX division, and that the fully 
assembled test assembly would be transported via truck to the magazine for interim storage, and following 
interim storage would be transported via truck to the firing site. It was further assumed that only one test 
assembly would be transported at a time and all testing apparatus would be installed at the firing site. 
There may be up to six supporting equipment shipments associated with each test assembly detonation. 
These would not involve hazardous materials and would occur within the facility boundary; therefore, 
these supporting shipments have not been included in this analysis. 

The test assembly would consist of a steel frame work, high explosive, and depleted uranium. Although 
the quantity of high explosives may vary per test assembly, it is assumed that the quantity of depleted 
uranium will remain constant. The test assemblies were assumed to be transported on a flat bed truck. 
Once the device is assembled, all testing equipment, consisting of x-ray triggering devices and the high 
explosives detonators, would be installed at the firing site. In accordance with U. S. Department of 
Transportation (DOT) regulations, the detonators would not be transported on the same vehicle as the high 
explosives. 

The following subsections discuss the shipping scenarios, transportation and packaging systems, and the 
affected facilities. 

J.l.l Facilities 

For both transportation scenarios, the test assembly would be assembled at the WX facility (TA-16-410) 
and transported to a magazine (Building R-242), which is used for interim storage. From the magazine, 
the test assemblies would be transported to the PHERMEX (No Action Alternative) or to the DARHT 
Facility (DARHT Baseline Alternative). These facilities were identified to estimate the consequences to 
LANL facility workers during normal or incident-free shipping and during shipping accidents. 
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J.l.2 Transport Scenario 

The test assembly would be fully assembled, without detonators, by the WX division in TA-16-410 and 
transported to the PHERMEX or the DARHT Facility via truck on roads internal to TA-16 and TA-15. 
The fully assembled device would be loaded and secured at TA-16-410 on a flat bed truck and transported 
to a magazine (Building R-242). If required, the device could be staged at the magazine on the transport 
vehicle for a few hours with attending personnel before being shipped from the magazine to the receiving 
facility where it would be unloaded. 

J.2 SHIPPING SYSTEM DESCRIPTION 

This section describes the shipping container and the truck used to transport the test assembly. The 
information presented in this discussion focuses primarily on the parameters that would affect the analysis 
results, that is, the shipping container, the radionuclide inventory, the hazardous chemical inventory, and 
the quantity and characteristics of the high explosives. 

The test assembly would be secured to a flat bed truck and would not be transported in a shipping 
container. The estimated radionuclide and hazardous chemical inventories for depleted uranium, 
beryllium, lead, copper, tritium, and lithium hydride are presented in section 3.11, table 3-4. It is 
anticipated that there would be 20 shipments per year, with a maximum of 110 lb (50 kg) depleted 
uranium per test assembly and a maximum annual usage of 1,540 lb (700 kg). The high explosives used 
in test assemblies may be sensitive to heat and impact. Three bounding test assemblies have been 
identified: Test Assembly 1 containing 22 lb (10 kg) high explosive, Test Assembly 2 containing 500 lb 
(230 kg) explosive, and Test Assembly 3 containing 1,010 lb (460 kg) high explosives. These larger high 
explosives tests were assumed not to contain any additional depleted uranium. 

J.3 TRANSPORTATION ROUTE INFORMATION 

The assembled test assemblies would be transported from TA-16-410 to the PHERMEX"or the DARHT 
Facility using roads internal to TA-16 and TA-15. The truck would be loaded at TA-16-410 and 
transported nonstop approximately 5 mi (8 km) to the magazine (Building R-242). From the magazine, 
the test assembly would be transported nonstop approximately 1.2 mi (2 km) to the PHERMEX gate or 
1 mi (1.5 km) to the DARHT gates. At each of the facilities, the test assembly would be transported 
approximately 1,600 ft (490 m) from the facility gate to the firing site. It was assumed that 10 people 
would be exposed to the shipment at each of the stops (i.e., magazine, and facility gates), and that 
approximately 60 percent of the route is through LANL open space ( -5 workers!km2) and 40 percent of 
the route is past occupied buildings (-360 workerslkm2). These assumptions were based on an 
examination of a LANL site map. 

J.4 DESCRIPTION OF METHODS USED TO ESTIMATE CONSEQUENCES 

This section describes the methods used to estimate the impacts to individuals at the LANL site due to 
transporting test assemblies for both incident-free and accident conditions. Any impacts would be due to 
exposures to radiological and hazardous materials and physical traumas from explosion of the high 
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explosives. The RADTRAN 4 (Neuhauser and Kanipe 1992) and GENII (Napier et al. 1988) computer 
codes were used to estimate radiological consequences. The hazardous material consequences were 
calculated by hand using the same site meteorological characteristics data used in the GENII analyses. 
The consequences associated with explosions of the high explosives were calculated using explosion 
modeling data presented in Rhoads et al. (1986). 

J.4.1 RADTRAN 4 Computer Code 

The RADTRAN 4 computer code (Neuhauser and Kanipe 1992) was used to perform the analyses of the 
radiological impacts of routine transport, and the integrated population risks of accidents during transport 
of the test assembly. RADTRAN was developed by Sandia National Laboratories (SNL) to calculate the 
risks associated with the transportation of radioactive materials. The original code was written by SNL in 
1977 in association with the preparation of NUREG-0 170, Final Environmental Statement on the 
Transportation of Radioactive Material by Air and Other Modes (NRC 1977). The code has since been 
refined and expanded and is currently maintained by SNL under contract with DOE. RADTRAN 4 is an 
update of the RADTRAN 3 (Madsen et al. 1986) and RADTRAN 2 (Taylor and Daniel 1982; Madsen 
et al. 1983) computer codes. 

The RADTRAN 4 computer code is organized into the following seven models (Neuhauser and Kanipe 
1992): 

• Material model 

• Transportation model 

• Population distribution model 

• Health effects model 

• Accident severity and package release model 

• Meteorological dispersion model 

• Economic model 

The code uses the first three models to calculate the potential population dose from normal, incident-free 
transportation and the first six models to calculate the risk to the population from user-defined accident 
scenarios. The economic model is not used in this study. 

J.4.1.1 Material Model 

The material model defines the source as either a point source or as a line source. For exposure distances 
less than twice the package dimension, the source is conservatively assumed to be a line source. For all 
other cases, the source is modeled as a point source that emits radiation equally in all directions. The 
material model also contains a library of 59 isotopes, each of which has 11 defining parameters that are 
used in the calculation of dose. The user can add isotopes not in the RADTRAN library by creating a 
data table in the input file consisting of 11 parameters. 
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J.4.1.2 Transportation Model 

The transportation model allows the user to input descriptions of the transportation route. A transportation 
route may be divided into links or segments of the journey with information for each link on population 
density, mode of travel (e.g., trailer truck or ship), accident rate, vehicle speed, road type, vehicle density, 
and link length. Alternatively, the transportation route also can be described by aggregate route data for 
rural, urban, and suburban areas. For this analysis, the aggregate route method was used for each potential 
origin-destination combination. 

J.4.1.3 Health Effects Model 

The health effects model in RADTRAN 4 is outdated and is replaced by hand calculations. The health 
effects are determined by multiplying the population dose (person-rem) supplied by RADTRAN 4 by a 
conversion factor (ICRP 1991). 

J.4.1.4 Accident Severity and Package Release Model 

Accident analysis in RADTRAN 4 is performed using the accident severity and package release model. 
The user can define up to 20 severity categories for three population densities (such as urban, suburban, 
and rural), each increasing in magnitude. Eight severity categories for Spent Nuclear Fuel containers that 
are related to fire, puncture, crush, and immersion environments are defined in NUREG-0 170 
(NRC 1977). Various other studies also have been performed for small packages (Clarke et al. 1976) and 
large packages (Dennis et al. 1978) that also can be used to generate severity categories. The accident 
scenarios are further defined by allowing the user to input release fractions and aerosol and respirable 
fractions for each severity category. These fractions are also a function of the physical-chemical 
properties of the materials being transported. The source term for RADTRAN 4 is adjusted to account for 
the presumed explosion in an accident scenario. 

J.4.1.5 Meteorological Dispersion Model 

RADTRAN 4 allows the user to choose two different methods for modeling the atmospheric transport of 
radionuclides after a potential accident. The user can either input Pasquill atmospheric-stability category 
data or averaged time-integrated concentrations. In this analysis, the dispersion of radionuclides after a 
potential accident is modeled by the use of time-integrated concentration values in downwind areas 
compiled from meteorological data acquired in TA-6. 

J.4.1.6 Routine Transport 

The models described above are used by RADTRAN 4 to determine dose from routine transportation or 
risk from potential accidents. The public and worker doses calculated by RADTRAN 4 for routine trans
portation are dependent on the type of material being transported and the transportation index (TI) of the 
package or packages. The TI is defined in 49 CFR 173.403(bb) as the highest package dose rate in 
millirem per hour at a distance of 3.3 ft (1 m) from the external surface of the package. Dose 
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consequences are also dependent on the size of the package, which, as indicated in the material model 
description, will determine whether the package is modeled as a point source or line source for close
proximity exposures. 

J.4.1. 7 Analysis of Potential Accidents 

The accident analysis performed in RADTRAN 4 calculates population doses for each accident severity 
category using six exposure pathway models. They include inhalation, resuspension, groundshine, 
cloudshine, ingestion, and direct exposure. This RADTRAN 4 analysis assumes that any contaminated 
area is either mitigated or public access controlled so the dose via the ingestion pathway equals zero. The 
consequences calculated for each severity category are multiplied by the appropriate frequencies for 
accidents in each category and summed to give a total point estimate of risk for a radiological accident. 

J.4.2 <ile~ 

GENII (Napier et al. 1988), which is also referred to as the Hanford Environmental Dosimetry Software 
System, was developed and written by the Pacific Northwest Laboratory to analyze radiological releases to 
the environment. GENII is composed of seven linked computer programs and their associated data 
libraries. This includes user interface programs, internal and external dose factor generators, and the 
environmental dosimetry programs. GENII is capable of calculating: 

• Doses resulting from acute or chronic releases, including options for annual dose, committed dose, 
and accumulated dose 

• Doses from various exposure pathways evaluated including those through direct exposure via 
water, soil, and air as well as inhalation and ingestion pathways 

• Acute and chronic elevated and ground level releases to air 

• Acute and chronic releases to water 

• Initial contamination of soil or surfaces 

• Radionuclide decay 

The pathways considered in this analysis include inhalation, submersion (in explosive cloud), and external 
exposures due to ground contamination. 

J.4.3 Iexplosives Model 

The explosive effects model was taken from Rhoads et al. (1986), which evaluated the effects produced by 
TNT explosions. The physical effects of explosions are related to the blast pressure, which will decrease 
with distance from the point of explosion. The assessment contained in Rhoads et al. assumed that a 
27 lb/in2 (186 kPa) peak overpressure was 100 percent fatal. Assuming that the blast wave expands 
equally from the center point, the distance to the peak overpressure for an unconfined explosion can be 
calculated using the following formula: 

J-5 



APPENDIX J DARHT EIS 

D = zw113 

where Dis the distance from the blast, Z (ft!Ib113) (mlkg113) is the scaled range and W is the TNT 
equivalent of the explosion. For this assessment, Z was assumed to be equal to 5.5 ft!Ib 113 (3.7 mlkg113), 
which corresponds to a peak overpressure of 27 lb/in2 (186 kPa). 

J.4.4 Microshield 

Microshield (Grove Engineering 1988) was used to analyze the shielding of gamma radiation in such areas 
as shielding design, container design, temporary shielding selection, source strength inference from 
radiation measurements, ALARA planning, and teaching. This program is a microcomputer adaptation of 
the main frame code ISOSHLD, a public domain "point kernel" code first written in the early 1960s. 
Microshield was used in this analysis to calculate the TI or estimated dose rate (mremlh) at 3 ft (1 m) 
from the test assembly. This estimated dose rate is required in RADTRAN to calculate doses to truck 
crews and onsite and offsite individuals during routine transportation. The depleted uranium was modeled 
as a solid spherical source, approximately 8 in (20 em) in diameter, shielded by plastic (high explosives). 
Table J-1 presents the input data used to determine the dose rate at one meter. 

J.4.5 Analysis Input Parameters 

Table J-2 presents the input parameters used to perform the incident-free and accident analysis using the 
RADTRAN computer code. 

J.5 ANALYSIS OF INCIDENT-FREE (ROUTINE TRANSPORTATION) IMPACTS 

The following section discusses the radiological and nonradiological impacts to the truck crew and the 
public during incident-free or routine transportation of the test assembly. The impacts due to interim 
storage of the test assembly at the magazine, if necessary, are not addressed in this analysis. The results 
of the analyses are presented in section 5. 7. 

J.5.1 Radiological Impacts due to Routine Transportation Activities 

The radiological doses to the truck crew, onsite worker, and the public due to transportation activities were 
calculated using RADTRAN 4 (see section J.4.1). As discussed in section J.4.1, RADTRAN 4 uses a 
combination of meteorological, demographic, health physics, transportation, packaging, and material 
factors to analyze the risk due to incident-free transport activities. Input data used to perform the analysis 
are shown in section 5.7 and tables J-1 and J-2. 

The calculated annual dose is based on 20 shipments per year. The dose to the truck crew for the No 
Action Alternative would be 6 x 10-6 person-rem for each shipment or 1 x 10-4 person-rem annually. The 
calculated dose to the public would be less than I x 10-IO person-rem and for this analysis is considered 
zero. The total dose to the onsite worker population for the No Action Alternative would be 2 x 10-4 

person-rem for each shipment or 3 x 10-3 person-rem annually. 
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TABLE J-1.-Microshield Input Data 

I Input Parameter I Value 

Sphere radius (em) 25 (10) 

Shielding material8 
- Plastic (em) 2.5 (1) 

Distance to receptor (em) 250 (100) 

Radionuclides (Ci)b: 

Th-231 2.5 X 10-4 
Th-234 1.7 X 10-2 

Pa-234 1.7 X 10-2 

Pa-234m 1.7X10-2 

U-234 1.9 X 10-3 

U-235 2.5 X 10-4 
U-238 1.7 X 10-2 

a Modeled as water. 
b Appendix H. 

TABLE J-2.-Input Parameters for RADTRAN and Explosives Model 

Parameter 

Fraction of travel time, rural population zone8 

Fraction of travel time, suburban population zoneb 

Fraction of travel time, urban population zone 

Dose rate at 3.3 ft from package (mremlh)c 

Length of package (ft) 

Velocity (milh) 

Number of crewmen 

Distance from source to crew 

Stop time per mi, h/ml 
(1 hr/stop 2 stops/trip) 

Persons exposed while stopped 

Average exposure distance while stopped (ft) 

Shipments per year 

Value 

60 

40 

0 

5.9 X 10-1 

13 

35 

2 

10 

0.27 

10 

66 

20 

I 

a Data taken from Romero and Jolly (1989). 
b Estimated percentages based on a review of site layout drawings. For the purposes of this 

analysis the suburban population zone is used to characterize onsite activities. 
c The dose rate from the package at 1 m calculated using microshield (Grove Engineering 

1988). 
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The potential health effects or latent cancer fatalities (LCFs) were calculated using the methodology 
described in ICRP 60 (1991), i.e., 4.0 x 10-4 LCFs/person-rem to the onsite worker and truck crew 
respectively. The annual health effects for truck crews, were estimated to be 4 x 10-8 (No Action 
Alternative) and 4 x 1 o-8 (DARHT Baseline Alternative). The annual health effects for the onsite worker, 
were estimated to be 1 X 1 o-6 and 1 X 1 o-6 for the No Action and DARHT Baseline alternatives, 
respectively. 

J.5.2 Nonradiological Impacts due to Routine Transportation Activities 

Impacts to the public from nonradiological causes were also evaluated. This included fatalities resulting 
from pollutants emitted from the vehicles during normal transportation. Based on the information 
contained in Rao et al. (1982), the types of pollutants that are present and can impact the public are sulfur 
oxides (SOx), particulates, nitrogen oxides (NOx), carbon monoxide (CO), hydrocarbons (HC), and 
photochemical oxidants (Ox). Of these pollutants, Rao et al. (1982) determined that the majority of the 
health effects are due to SOx and the particulates. Unit risk factors (fatalities per kilometer) for truck 
shipments were developed by Rao et al. (1982) for travel in urban population densities (1.0 x 10-7/km for 
truck). Although, this unit risk factor is for urban population densities, it was combined with the total 
shipping distance past occupied buildings [ 40 percent of the total distance of 2.5 and 2.4 mi ( 4 and 
3.8 km) for the No Action and DARHT Baseline alternatives, respectively] to calculate the nonradiological 
routine impacts to the public. Based on travel distances per shipment or per year, the estimated number of 
fatalities due to routine nonradiological impacts, as presented in section 5. 7, table 5-17, are very low 
(roughly 4.0 x 10-7 per shipment or 8 x 10-6 annually). 

J.6 ANALYSIS OF TRANSPORTATION ACCIDENTS 

The following section discusses the potential radiological and nonradiological impacts due to transportation 
accidents. Radiological accident impacts to the collective population (public) were calculated using the 
RADTRAN 4 computer code (Neuhauser and Kanipe 1992). The radiological impacts to a nearby 
individual and the maximally exposed individual (MEl), both onsite and offsite, were performed using 
GENII (Napier 1988). For analysis purposes, the nearby individual was assumed to be located 330ft 
(100m) from the point of release, the onsite MEl was assumed to be located at the nearest occupied 
facility, and the offsite MEl was assumed to be located at the site boundary. This scenario assumes that 
the high explosives detonate and the depleted uranium is released to the environment. 

J.6.1 Radiological Impacts to the Public from Transportation Accidents 

This section describes the analyses performed to assess radiological impacts to the public from 
transportation accidents. 

J.6.1.1 Radiological Impacts to the Public 

For these analyses the impacts were expressed as MEl doses or as integrated population risks. The 
integrated population risk was determined by multiplying the expected consequences by the accident 
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frequency integrated over the entire shipping campaign or estimated number of shipments annually. The 
potential consequences to the population from transportation accidents were expressed in terms of 
radiological dose and LCFs. Typically these impacts can result from breaches in the shipping cask or 
damage to the cask shielding; however, in this analysis these impacts would be due to detonation and 
release of the radiological materials. 

Once the material is released to the environment it would be dispersed and diluted by weather action and a 
small amount would be deposited on the ground due to plume depletion. Access to the area adjacent to 
the transportation accident would be controlled by emergency response personnel until the area could be 
remediated and the radiation monitoring personnel have declared the area safe. 

The input data used to calculate the radiological dose to the public (i.e., population densities, travel times 
and distances) were the same as the inputs used to calculate the incident-free dose to the population and 
are discussed in section J.4.1. The accident frequency used in the analysis was based on a review of local 
or state specific accident data. It was assumed, because of the characteristics of the high explosives, that 
all transportation accidents were severe enough to detonate the high explosives and result in a release to 
the environment. This was a conservative assumption that would tend to overstate the expected 
consequences. The initial accident data [or rates expressed as accidents/mi (accidentslkm)] used in this 
analysis were taken from Saricks and Kvitek (1994) for the state of New Mexico. The accident rate used, 
3.78 x 10·7 accidents/mi (2.35 x 10"7 accidents/km), was a combination of accident rates for rural and 
urban federally aided highway systems. 

It was assumed that 10 percent of the material in a test assembly was aerosolized and respirable 
(appendix H). 

Radiological doses were calculated using RADTRAN for the two population densities of interest (i.e., 
LANL open space and occupied buildings/· The calculated dose, on a per shipment basis, to the two 
populations was estimated to be 2.4 x 1 o· person-rem and 1. 7 x l 01 person-rem, respectively. The 
integrated risk to the public (i.e., consequences times accident frequency integrated over the entire 
shipping distance) was estimated to be 9.8 x 10"5 person-rem and 9.3 x 10"5 person-rem for the No Action 
Alternative and DARHT Baseline Alternative, respectively. 

J.6.1.2 Radiological Impacts to Individuals 

In addition to the radiological dose to the collective population, the LANL site was reviewed to identify an 
onsite MEl, i.e., an individual located at the nearest occupied facility, and offsite MEl, i.e., an individual 
located at the site boundary. For this analysis, based on the location of the site boundary and the nearest 
public roadway and the meteorological data, the offsite MEl was assumed to be located approximately 
1 mi (1.5 km) to the northwest and north-northwest. The location is dependent on the median effective 
release height (see appendix H.l). Meteorological data for TA-6 at LANL is used in the dose 
consequence analyses. 

The location of the maximally exposed onsite worker, was determined by reviewing the LANL site 
drawings with respect to the location of the PHERMEX and DARHT facilities. It was assumed that the 
onsite MEl is located 0.50 mi (0.75 km) to the northwest and north-northwest. 
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Radiological accident impacts to the offsite and onsite MEis and the MEl were calculated using GENII 
(Napier 1988). The source term for GENII is adjusted to account for the presumed explosion in an 
accident scenario; the adjustment takes the form of specifying a median effective release height. To 
calculate the impacts to the receptor, a median effective release height of 327ft (99 m), 713 ft (216 m), 
and 848 ft (257 m) was used for Test Assembly 1, Test Assembly 2, and Test Assembly 3, respectively. 
This was calculated using the methodology described in appendix H. The results of the radiological 
analyses to the MEis are presented in section 5. 7, table 5-19. 

In the past, DOE has conducted dynamic experiments at LANL with plutonium. Any future experiments 
with plutonium would always be conducted in double-walled containment vessels; these experiments 
would not reasonably be expected to result in any release of plutonium to the environment. DOE has 
evaluated the potential impacts of two types of accidents that could involve plutonium - inadvertent 
detonation and containment breach. This analysis is documented in a classified supplement to this EIS; 
and results, unclassified calculations, and assumption and modeling methods are included in appendix I, 
section 1.3.2, and in applicable sections of chapter 5. 

The bounding accident for accidents during transportation of materials was assumed to be a hypothetical 
detonation of a plutonium experiment while outside of its double containment vessel. The impacts were 
calculated as if the event took place at the PHERMEX or DARHT site (rather than at some other location 
within LANL where the experimental device might be handled) because these sites are closest to the 
LANL boundary. The impacts would be the same regardless of whether this accident took place at the 
PHERMEX site or the DARHT site. Such an accident has never happened nor has any mechanism been 
identified that would initiate such an event, hence it was examined only as a ''what if'?" accident. Related 
DOE safety studies indicate that the probability of an accidental uncontained detonation of the type 
analyzed would be less than 1 0"6 per year, which is considered to be an incredible event. 

Because, under this scenario, detonation of the explosive would be uncontained, the release was modeled 
as a 330-ft (100-m) elevated release (see Appendix 1). The MEl, located at State Road 4, could receive up 
to 76 rem in the event of an accident. The maximum probability of a LCF occurring in this hypothetical 
individual would be 0.04. The dose to the potentially maximally exposed sector of the population, east
southeast of the DARHT and PHERMEX sites that includes the communities of White Rock and Santa Fe, 
could be between 9,000 and 24,000 person-rem, taking into consideration the 50th and 95th percentile 
meteorology, respectively. Between 5 and 12 LCFs would be projected from radiation doses such as these 
to the population. 

J.6.2 Nonradiological Impacts to the Public from Transportation Accidents 

This section describes the analyses performed to assess nonradiological impacts to the public and the 
MEis. 

J.6.2.1 Nonradiological Impacts 

The vehicle travel speed is limited to 35 milh (56 kmlh); therefore, vehicle impacts are not considered 
severe enough to cause fatalities to the truck occupants or occupants of other vehicles involved in the 
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accident. For the purposes of this analysis it was assumed that the transport vehicle impacted a stationary 
object with sufficient force to detonate the high explosive. 

The lethal limits due to the blast wave were estimated using the formula and assumptions discussed in 
section J.4.3 and the high explosive inventories discussed in section 5.7. The impacts due to explosions 
were modelled for each of the test assemblies. Assuming that a peak overpressure of 27 lb/in2 (186 kPa) 
is fatal, all individuals within an approximate radius of 15 ft (5 m), 43 ft (13 m), and 53 ft (16 m) for test 
assemblies 1, 2, and 3, respectively, would be subjected to potentially fatal overpressures. This would 
include the truck crews which are assumed to be located within 33ft (10m) of the test assembly. In 
addition to impacting the truck crew, depending on the quantity of high explosive involved, 50 percent of 
the individuals at distances up to 80 ft (24 m) could be killed due to the blast wave. Individuals located 
further away may not be impacted by overpressure but could be seriously injured or killed by fragments 
ejected by the detonation. 

In addition to evaluating the impacts from a detonation of the high explosives, an assessment of the 
consequences of a release of the hazardous materials identified in section 5. 7, was performed. The release 
fraction and percentage respirable was the same release fraction used for the depleted uranium; 10 percent 
of the total material in the device was assumed respirable. The results, based on the meteorological data 
for the LANL site, are shown in section 5.7, table 5-18. For comparison, although plume passage times 
are very short in duration, the immediately dangerous to life and health (IDLH) exposure limits are also 
provided in table 5-18. 
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APPENDIX K 
THREATENED AND ENDANGERED SPECIES 

CONSULTATIONS 

This appendix describes the consultation process between the Department of Energy (DOE) and the U.S. 
Fish and Wildlife Service (USFWS) associated with the DARHT EIS. It also summarizes the biological 
assessment prepared by the Los Alamos National Laboratory (LANL) in July 1995 (Keller and Risberg 
1995). The following sections discuss the threatened, endangered, or sensitive species that could 
potentially inhabit the proposed area, and mitigation measures to minimize potential impacts to those 
species. 

K.l INTRODUCTION 

Under the Endangered Species Act (ESA) of 1973 [16 USC 1531-1544], Federal agencies are required to 
consult with the USFWS to ensure that a proposed action is not likely to jeopardize the continued 
existence of any endangered or threatened species or result in the destruction or adverse modification of 
critical habitat of such species. 

The Section 7 consultation process involves the identification of the possible presence of a listed or 
proposed species or their critical habitat that could be affected by the proposed action. If present, a 
biological assessment is prepared to determine whether the proposed action is likely to adversely affect 
listed or proposed species or designated or proposed critical habitat and to consider modifications to the 
action that would avoid adverse impacts. Concurrence is requested from the USFWS if the action is not 
likely to adversely affect listed species or designated critical habitat. An "is likely to adversely affect" 
determination requires formal Section 7 consultation and a resulting biological opinion. 

A biological assessment was prepared by LANL in May of 1995 (Keller and Risberg 1995) for completion 
of the DARHT Facility. This was forwarded to the USFWS for review. Following this initial submission, 
the Mexican spotted owl, a federally threatened species, was sighted within two miles of the proposed 
DARHT Facility area. The biological assessment was revised to include the new information on the owl 
and submitted to USFWS in July, 1995. The letter enclosed with the revised biological assessment 
requested that the USFWS (exhibit 1) concur with the DOE's determination that the proposed DARHT site 
will not likely adversely affect any endangered or threatened species, or modify their critical habitat as 
provided under 50 CFR 402.14b. After reviewing the biological assessment, concurrence was provided by 
the USFWS (exhibit 2). 

The potential for occurrence of each threatened, endangered, and candidate species potentially inhabiting 
the area surrounding the DARHT site was systematically analyzed. It was determined that suitable 
habitats (e.g. water courses, riparian vegetation, and open grassland) are not found in the proposed project 
area for all potential species. This eliminated some species from consideration as shown in table 1 of the 
biological assessment. This assessment lists those species that have no potential for occurrence in the 
project area because of lack of a suitable habitat. Due to variations in findings by different researchers at 
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various times, these species are included as potential Threatened and Endangered Species by other 
researchers (Dunham 1995, Risberg 1995) and are indicated in table 4-12. 

K.2 AFFECTED ENVIRONMENT 

The proposed DARIIT project is located at LANL's TA-15, Area 3, in the central portion of LANL (see 
figure 4-1 ). Habitat in the proposed area is potentially suitable for 11 federal or state protected species. 

K.2.1 Threatened, Endangered, and Sensitive Animal Species 

Several threatened, endangered, or sensitive species inhabit, or potentially inhabit, the proposed DARHT 
area. Federal candidate species previously found (Dunham 1995), and thus having a high potential for 
inhabiting the area, include four species of bats; the long-eared myotis, fringed myotis, long-legged 
myotis, and Yuma myotis (see table 4-12). The state endangered, federal candidate wildlife that have a 
low potential for inhabiting the area are the spotted bat, New Mexican jumping mouse, and the Jemez 
Mountains salamander. The federal candidate species that has a moderate potential for inhabiting the area 
is the northern goshawk. The peregrine falcon is a federal and state endangered species that has a low 
potential for occurrence. 

As stated, the federally threatened Mexican spotted owl has been observed within 2 mi (3.2 km) of the 
proposed DARHT site. A nesting site has been confirmed to be greater than 0.25 mi (0.4 km) from the 
construction site. Additional suitable nesting habitat lies within 0.25 mi (0.4 km) of the proposed area, 
and all of the area within 0.5 mi (0.8 km) of DARHT is suitable foraging habitat. 

K.2.2 Other Protected Animal Species 

There are confirmed nesting sites and hunting areas for two raptors: the red-tailed hawk, and Cooper's 
hawk in the general TA-15 area. Other species, such as the American kestrel, the flammulated owl, and 
the great-horned owl are known to use the area. All these birds are protected by the Migratory Bird 
Treaty Act and New Mexico Statutes Annotated, Chapter 17-2-14. 

K.2.3 Threatened, Endangered, and Sensitive Plant Species 

No rare, threatened, or endangered plant species have been found; however, it was determined that the 
checker lily and wood lily, both state endangered, could occur in the area because the habitat is suitable. 

K.3 POTENTIAL IMP ACTS 

The following sections describe potential construction and operation impacts on the threatened and 
endangered species in the DARHT area. 
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K.3.1 Potential Construction Impacts 

The biological assessment describes construction and operation impacts or protected species in the DARHT 
area. 

Construction of the DARHT Facility has led to the loss of 7 ac (2.8 ha) of ponderosa pine/pinon-juniper 
habitat. This vegetation removal has resulted in minimal loss of foraging habitat and without mitigation 
could result in erosion on the mesa top and possibly into the adjacent canyon bottoms. Erosion control 
measures are in place to prevent slope disturbance during construction activities. Permanent erosion 
control measures will be implemented. Under the Enhanced Containment Alternative, an additional 1 ac 
(0.4 ha) of habitat would be altered due to construction of the vessel cleanout facility. 

Construction noise and lighting could also disturb potential nesting and foraging habitats for a variety of 
species from several trophic levels. Noise from vehicular traffic and construction equipment could lead to 
both temporary and possibly permanent avoidance of the area by some wildlife species. Lighting would 
be used during some phases of construction, which could possibly increase predation on certain wildlife 
species during the breeding season or act as an artificial attractant to others. 

The species that could potentially be most affected by construction activities would be the Mexican spotted 
owl. Foraging habitat has been diminished by DARHT construction, but this habitat loss is insignificant 
when compared to the existing overall foraging range. Excessive noise, above expected values, during the 
breeding and nesting season (March 1 to August 31) could disturb any nesting owls nearby, possibly 
causing nest failure, and could discourage future colonization of the area by the owls. Maximum noise 
levels from construction at the site would translate into a noise level of 41 dBA in the Mexican spotted 
owl habitat. These noise levels are well within the normal background levels in this canyon system. 
Therefore, the noise associated with construction of the facility would not likely adversely affect the 
Mexican spotted owl. The northern goshawk, if present, could also be disturbed by excessive noise during 
the mating and nesting season, which could lead to nest abandonment and nest failure. 

Although no spotted bats, Jemez Mountains Salamanders, or New Mexican jumping mice have been 
identified in the DARHT project area, suitable canyon habitat exists for these species nearby. It is 
unlikely that completion of the project would adversely affect these habitats. Soil erosion could affect 
nearby streams or water sources, thus affecting potential foraging areas and habitat. 

No suitable nesting habitat for the peregrine falcon exists within the range of the proposed DARHT 
Facility. Previous removal of 7 ac (2.8 ha) of foraging habitat has occurred, but this is very small 
compared to the total foraging area available to the peregrine falcon. Future DARHT construction 
activities would have little adverse effect on the peregrine falcon habitat. 

Because most of the groundbreaking activities and tree removal have already occurred, future construction 
at the DARHT site would not be expected to cause any significant impacts to plants, unless vehicles are 
driven off established roads and large staging areas are situated in undisturbed habitat. 

The many construction activities at LANL have caused significant changes in the land use of many 
wildlife species. If completed, a fence around the DARHT perimeter may segregate an area on the mesa 
top, possibly cutting off daily and/or seasonal travel corridors to wintering areas, breeding habitat, foraging 

K- 3 



APPENDIX K DARHT EIS 

habitat, bedding areas, and other necessary travel corridors. Construction may also disturb other nesting 
bird species in the DARHT project area. 

K.3.2 Potential Operational Impacts 

The DARHT project could have an increased cumulative impact when added to the disturbance from 
existing projects in the surrounding area. Operation would consist mainly of small amounts of time with a 
great deal of activity and then long periods of time with little activity. The activities at the facility would 
include vehicles used to set up an experiment (e.g. delivery trucks and cranes for larger experiments) and 
office building activity (e.g. normal vehicle traffic). 

The only threatened, endangered, or sensitive species potentially affected by DARHT operations would be 
the Mexican spotted owl. Noise from nighttime activity could cause a greater impact at the proposed 
DARHT Facility than the same noise level generated during the day. Noise from an experiment would be 
comparable to the sound of thunder, approximately 80 dbA at 0.25 mi (0.4 km). All the secondary 
activity associated with an experiment would make less noise than that generated by construction. 
Additionally, the current experiments in the area seem to have little effect on the current success of the 
Mexican spotted owl habitat. 

Two other impacts are possible as a result of DARHT operations. First, an increase in light pollution 
from outdoor lighting at the facility could decrease nighttime Mexican spotted owl prey activity and 
availability. The second impact is the possibility of an owl being hit by flying debris or fragments from a 
test event. The probability of a hit is approximately 118,500 shots at 600ft (183 m) from the firing point, 
11600,000 at 800 ft (245 m), and 1110 million at 1,200 ft (365 m). 

Operation of the proposed DARHT Facility would not be expected to affect vegetation, but could possibly 
change any established migration corridors and foraging areas of deer, elk, mountain lion, black bear, 
bobcat, and various bird species. 

Contaminants that could result from operation of the DARHT Facility might potentially affect both 
threatened and nonthreatened wildlife species through a number of pathways. Radionuclides adsorb to 
soils and sediments; aerial redistribution could transport radionuclides, or erosional processes might move 
the radionuclide-contaminated soils from slopes to stream channels by surface water runoff. Fragments 
could affect wildlife, both directly (by being hit by an exploded fragment) and indirectly (by being 
exposed to any radiological contamination from the fragments). 

K.4 MITIGATION 

This section describes the mitigation measures that have been implemented or would be implemented if 
the proposed DARHT Facility were to be completed and operated. Mitigation measures include a Storm 
Water Pollution Prevention Plan (SWPPP) for the facility which was implemented before construction 
activities commenced. The plan includes measures for erosion control (temporary and permanent), 
sedimentation control, surface restoration and revegetation, storm water attenuation in paved and unpaved 
areas, and a Best Management Plan. The Best Management Plan includes good housekeeping practices, 
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minimization of fuel and oil spills, and control of stored materials and soil stockpiles. All storm water 
pollution prevention mitigations will be maintained until the site is fully recovered. 

K.4.1 Threatened, Endangered, and Sensitive Species 

The DOE, through LANL's Environmental Safety and Health Division (ESH) would develop a LANL
wide Habitat Management Plan for all threatened and endangered species occurring on LANL property. 
This plan would be used to determine the combined effects of the many projects that occur at LANL and 
provide long-range planning information for all future projects. Any proposed action at LANL that may 
affect a threatened, endangered, or sensitive species or its habitat would be coordinated with the USFWS. 
In the event of an emergency (e.g. a fire, flood, or storm), LANL would not need to formally consult with 
USFWS before responding to the incident. Instead, action may be taken immediately to control or contain 
the emergency and then LANL would contact USFWS as soon as reasonably possible [50 CFR 402.05]. 

The mitigation measures described in the following sections will be used to protect the habitat of 
threatened, endangered, or sensitive species and other wildlife and may become part of the Mitigation 
Action Plan supporting the NEPA Record of Decision for the DARHT Facility. 

K.4.1.1 Mexican Spotted Owl 

Part of the LANL-wide Habitat Management Plan would provide for long-term monitoring by the 
ecological studies team of Mexican spotted owl habitat in Potrillo, Valle, and Fish-ladder canyons, and 
would include sample collection (e.g., sound levels, soils, plants, small mammals, and owl pellets) for 
monitoring possible contaminant loading of the ecosystem. The plan would also provide long-term 
monitoring of Mexican spotted owl reproduction. 

Minimal impact to the Mexican spotted owl is expected from construction or operation activities at the 
proposed DARHT Facility, even if a nest is located within 0.25 mi (0.4 krn) of the facility. The following 
mitigation measures would be necessary to ensure no adverse impacts result from construction activities. 

• The LANL ecological studies team must be contacted prior to any new removal of mature trees 
(live or snag) to determine the potential impact to nesting Mexican spotted owls. If no impact is 
determined, the tree removal will be allowed. If impacts are thought likely to occur, the proposed 
tree removal must be postponed until the following breeding season (March 1 to August 31 ). 

• No additional habitat will be disturbed within 0.25 mi (0.4 krn) of known Mexican spotted owl 
nesting habitat. 

• Construction light sources will be arranged so that light is not directed toward the canyons, or is 
shielded, during the breeding season (March 1 to August 31 ). 

• Construction noise associated with the facility will be restricted as much as possible at night. 

• Noise from construction equipment will be kept as quiet as possible so as not to disturb normal 
Mexican spotted owl activities and will be directed away from the canyons as much as possible. 

• Equipment associated with construction will remain at least 25 ft (8 m) from the surrounding 
canyon edges during the breeding season (March 1 to August 31 ). 
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• Construction personnel will not be allowed beyond the canyon edges. 

• Flowchecks will be constructed to slow the rate of any water (e.g. storm water or construction 
water) released in the canyons originating from the facility; and native vegetation will be planted, 
as appropriate, to prevent erosion associated with this water release. ' 

• Native trees will be planted, as appropriate, along roads, disturbed canyon edges, and the edges of 
parking lots. 

• A warning siren will be placed on the mesa side of the facility. 

• Construction equipment will be well maintained and kept as quiet as reasonably possible. 

Each year the LANL ecological studies team would conduct a Mexican spotted owl survey to determine 
any owl nesting activity in the area. Once a known nest location is determined, this information would be 
used to evaluate any proposed nighttime shot activity at DARHT. 

The following mitigation measures are necessary to ensure no adverse impacts result from operational 
activities. 

K-6 

• Lights used during shot setup will be directed away or shielded from the canyons. 

• Operational and setup noise (e.g., air conditioning cooling fans and electrical generators) will be 
kept at a minimal level at night, so as not to disturb normal Mexican spotted owl activities, and 
will be directed away or shielded from the canyons as much as possible. 

• Night shots will be conducted during the breeding season (March I to August 31 ), only if the nest 
is located more than 0.25 (0.4 km) from the proposed facility; a limited number of night shots (no 
more than one per month) would then be permitted during the breeding season. 

• Equipment associated with the facility operations will remain at least 25 ft (8 m) from the 
surrounding canyon edge. 

• Operations personnel will be restricted to the mesa top and will not be allowed beyond the canyon 
edges, except as allowed by the LANL ecological studies team for specific fragment removal 
operations. 

• Flowchecks will be maintained to slow the rate of the released water in the canyons originating 
from the facility. 

• Water flow from the facility will be monitored to ensure compliance with permitted outfalls. 

• Glass plates or other shielding material will be used during large uncontained shots to break up 
fragments, buffer noise, and limit contaminant release to the Mexican spotted owl habitat. 

• Operational equipment will be well maintained and kept as quiet as reasonably possible. 

• The LANL ecological studies team must be notified in order to conduct an owl survey, prior to 
conducting any activities, such as fragment removal in or on the slopes of canyons used by the 
Mexican spotted owl. If no nesting Mexican spotted owls are found, the activity will be allowed; 
if a nest is found, the activity will not be allowed until after the breeding season (March 1 to 
August 31). 
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K.4.1.2 Northern Goshawk 

To preserve goshawk habitat, the following mitigation measures are necessary. 

• The LANL ecological studies team must be contacted prior to any new removal of trees (live or 
snag) to determine impact to the nesting and foraging habitat of the northern goshawk. The 
vegetation, such as shrubs and grasses, in the canyons and on the mesa top surrounding the facility 
will be preserved. 

• The LANL ecological studies team will provide long-term monitoring of potential goshawk habitat 
in Potrillo and Valle canyons. 

K.4.1.3 Spotted Bat 

To protect suitable bat habitat, the following mitigation measure is necessary. 

• The ecological studies team must be notified to conduct a survey, prior to any activities that would 
disturb the slopes of Potrillo, Valle, or Water canyons. If no spotted bats are found, the activity 
will be allowed; if a spotted bat is found, the activity will not be allowed until after the breeding 
season. 

K.4.1.4. New Mexican Jumping Mouse 

To protect the habitat of the New Mexican jumping mouse, the following mitigation measure is necessary. 

• The LANL ecological studies team must be notified to conduct a habitat evaluation, prior to any 
activities that would disturb the canyon bottoms of Potrillo, Valle, or Water canyons. If no 
meadow jumping mice are found, the activity will be allowed; if a New Mexican jumping mouse is 
found, the activity will not be allowed until after the time of their highest activity (June to July). 

K.4.1.5 Jemez Mountains Salamander 

To protect the habitat of the Jemez Mountains salamander, the following mitigation measures are 
necessary. 

• The LANL ecological studies team must be notified to conduct a survey, prior to any activities that 
would disturb the slopes of Potrillo, Valle, or Water canyons. If no Jemez Mountains salamanders 
are found, the activity will be allowed; if a Jemez Mountains salamander is found, the activity will 
not be allowed during the time of their highest activity (June to September). 

• The LANL ecological studies team must be contacted prior to any removal of trees (live, snag, or 
downed log) at the DARHT site to determine the impact to Jemez Mountains salamander habitat. 
If no Jemez Mountains salamander habitat is found, the activity will be allowed; if a Jemez 
Mountains salamander is found, the activity will not be allowed during the time of their highest 
activity (June to September). 
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K.4.1.6 Peregrine Falcon 

To protect the habitat of the peregrine falcon, the following mitigation measures are necessary. 

• The LANL ecological studies team must be contacted prior to any removal of trees (live or snag) 
at the DARHT site to determine impact to peregrine falcon foraging habitat. If no peregrine 
falcons are found, the activity will be allowed; if a peregrine falcon is found, the activity will not 
be allowed until after the breeding season (March to September). 

• The ecological studies team must be notified to conduct a survey, prior to any activities that would 
disturb the slopes of Potrillo, Valle, or Water canyons. If no peregrine falcons are found nesting, 
the activity will be allowed; if a peregrine falcon nest is found, the activity will not be allowed 
until after the breeding season (March to September). 

K.4.2 Nonprotected Species 

The following sections describe mitigation measures that would be used to minimize adverse impacts to 
nonprotected plants and wildlife. 

K.4.2.1 Plants 

Because most groundbreaking and tree removal at the DARHT site is already complete, additional damage 
to plants would be minimal. Measures have been taken and will continue to be implemented to minimize 
future erosion. In general, workers must avoid off-road activity and stay within approved right-of-ways 
except during cleanup procedures. Any proposed activities requiring the disturbance of mature trees and 
shrubs or new groundbreaking must first be approved by the LANL ecological studies team. The 
ecological studies team will review all new sites, evaluate any proposed impacts associated with the action, 
and provide mitigation measures to minimize potential impacts. Revegetation, as addressed in the SWPPP, 
would be required so that the loss of vegetation would not initiate or increase erosion. 

In addition to the mitigation measures, the size of a vegetation buffer zone between the facilities and the 
edges of the mesa tops will be determined by the LANL ecological studies team based on topographic 
aspects and vegetation composition; this is to prevent runoff from eroding adjacent canyons. 

K.4.2.2 Wildlife 

Temporary fencing is currently in place surrounding the DARHT Facility. Any future installation of 
impenetrable security fencing could possibly affect wildlife movements; project managers must consult 
with the LANL ecological studies team to minimize effects on large mammal and predator species 
movements. The ecological studies team will provide site-specific measures regarding the construction of 
fences and other barriers to facilitate the movement of wildlife, as appropriate. 

In addition to the committed SWPPP mitigation measures, personnel would avoid cutting any standing tree 
(live or snag) unless the LANL ecological studies team has given approval. 
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K.4.3 Contaminants 

To monitor for expected contaminant releases, the LANL ecological studies team will perform the 
following activities. 

• During the construction phase of the facility, baseline data will be collected on any contaminants 
present at the facility and in the surrounding areas from soils, plants, mammals, birds, and roadkill, 
as well as at a control site away from the DARHT Facility. 

• Once the facility is operational, the ecological studies team will monitor contaminants by sampling 
soils, plants, mammals, birds, and roadkill at the above mentioned locations once per year, or as 
appropriate. 

K.5 REFERENCE CITED IN APPENDIX K 

Keller, D.C., and D. Risberg, 1995, Draft Biological and Floodplain/Wetland Assessment for the Dual
Axis Radiographic Hydrodynamic Test (DARHT) Facility, July, LAUR-95-647, Los Alamos 
National Laboratory, Los Alamos, New Mexico. 
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Jennifer Fowler-Propst 

Department of Energy 
Field Office, Albuquerque 
Los Alamos Area Office 

Los Alamos, New Mexico 87544 

U. S. Fish and Wildlife Service 
Ecological Services 
2105 Osuna Road NE 
Albuquerque, New Mexico 87113 

Dear Ms. Fowler-Propst a 

This letter concems the Department of Energy's (DOE) Biological Assessment 
and Floodplain/Wetland Assessment for the Dual Axis Radiographic 
Hydrodynamic Test (DARHT) Facility at the Los Alamos National Laboratory 
(LANL) • As we discussed on June 30, 1995 , DOE has been collecting 
additional biological survey data concerning the federally threatened 
Mexican spotted owl (Strix occidentalis lucida) that has recently been 
sighted in the vicinity of the DARHT facility site during a field survey 
investigation conducted for another nearby proposed LANL project site. 

The additional biological survey information collected on the Mexican 
spotted owl has now been incorporated into the enclosed Final Biological 
Assessment and Floodplain/Wetland Assessment for the DARHT Facility. we 
would now like to continue with the informal consultation procedure that 
started with our May 16, 1995 letter that transmitted the initial report. 
The additional owl survey data provides significant new information on the 
presence of the species at LANL. It also contains specific details on 
mitigation and conservation measures that will be incorporated into the 
construction and proposed operation of the DARHT facility. We feel that 
these measures will either eliminate or greatly reduce any potential for 
adverse impacts to birds present in the general vicinity of the facility. 

I request that the Fish & Wildlife Service concur with our determination 
that the proposed action is not likely to adversely affect any endangered or 
threatened species or modify their critical habitat, as provided for under 
50 CFR 402.14b. We would appreciate your review of the Biological 
Assessment and hope to hear from you regarding your concurrence under 50 CFR 
402.14b before August 7, 1995. 

My staff and the LANL biological staff will continue to be available to work 
with your staff to address any questions or concerns you may have regarding 
the potential for effects on the Mexican spotted owl and its habitat from 
the DARHT Facility. 
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Jennifer Fowler-Propst 2 

If you have any questions, please contact me at (505) 667-5105, or 
Elizabeth Withers of my staff at (505) 667-8690. 

LAAMEP: 6EW-011 

Enclosure 

cc w/enclosure: 
Ms. Karen Lightfoot 

Endangered Species Botanist 
Forestry & Resources 
Conservation Division 
Energy, Mineral , and Natural 

Resources Dept. 
P. 0. Box 1948 
Santa Fe, New Mexico 87504 

Mr. Bi.ll Montoya, Director 
Game and Fish Department 
State of New Mexico 
P. 0. Box 25112 
Santa Fe, New Mexico 87504 

cc w/o enclosure1 
H. Haynes, Counsel, IMO 
J. Vozella, AAMEP, LAAO 
D. Webb, MMEP, LMO 
E. Withers, MHEP, LMO 
A. Ladino, Scientech, LAAO 
D. Keller 1 ESH-20, IANL 1 

MS-H887 
T. Foxx, ESH-20, LANL, 

MS-M887 

APPENDIXK 

JUL 2 1 1995 
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United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

Mr. Larry Kirkman, P.E. 
Department of Energy 
Los Alamos Area Office 

New Mexico Ecological Services State Office 
21 05 Osuna NE 

Albuquerque, New Mexico 87113 
Phone: (505) 761-4525 Fax: (505) 761-4542 

August 3, 1995 

Cons. #2-22-95-1-1 08 

Los Alamos, New Mexico 87544 

Dear Mr. Kirkman: 

This responds to a letter dated July 21, 1995, requesting concurrence with a 
Department of Energy (DOE) determination that a project may affect, but is not likely to 
adversely affect the Mexican spotted owl. The proposed project includes the 
completion of construction and operation of the Dual Axis Radiographic Hydrodynamic 
Test (DAHRT) Facility located on site TA-15, Building R312 at Los Alamos National 
Laboratory (LANL). 

During surveys conducted in July 1995, LANL biologist detected the presence of the 
threatened Mexican spotted owl in canyons located west of the DAHRT site. During a 
resulting visit to the DAHRT site, representatives of the U.S. Fish and Wildlife Service 
(Service) made a visual inspection and indicated that potential habitat for the Mexican 
spotted owl could also exist in the canyon below the site. Subsequent surveys 
conducted for the Mexican spotted owl revealed the species was indeed nesting in the 
canyons near the DAHRT site, but that the nest was greater than 1 /4 mile from the 
DAHRT blast site. 

The Mexican spotted owl is highly sensitive to human disturbance during its breeding 
period. Visual inspection of the potential habitat closest to the DAHRT site indicates 
that the quality of the habitat is considerably lower than that found up canyon. While 
the owls nesting up canyon of the DAHRT site may occasionally use the canyon below 
the site for foraging, the birds are less likely to remain in the habitat for extended 
periods of time. Evaluations regarding noise from the operation of the facility indicate 
that while owls nesting in the habitat up canyon from the facility would be aware of 
activities occurring on the site, the topography and distance involved would decrease 
noise levels to the extent that owls would not be disturbed. In addition, because LANL 
has committed to restricting tests conducted during the owl's breeding season to 
daytime periods if an owl nest is located within 1 /4 mile of the blast site, and only 1 
night shot per night if no nests are located within 1/4 mile, it is unlikely any owls using 
the habitat in the canyon adjacent to the DAHRT site will be adversely impacted by 
blast activities. Therefore, the Service concurs with the DOE's determination that the 
operation of the DAHRT facility is not likely to adversely affect the Mexican spotted 
owl. Should blast schedules necessitate additional night-time blasts in the future, 
LANL should reinitiate coordination with the Service to determine if formal consultation 
is necessary. 
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We appreciate the DOE efforts to address all Service concerns in a prompt and 
proficient manner and we look forward to working with your agency on the future site
wide Environmental Impact Statement currently being organized. If you have any 
questions or comments regarding the above concurrence with DOE's determination, 
please contact Ms. Karen Cathey at (505) 761-4525. 

Sincerely, 

cc: 
Director, New Mexico Department of Game and Fish, Santa Fe, New Mexico 
Director, New Mexico Energy, Minerals, and Natural Resources Department, Forestry 

and Resources Conservation Division, Santa Fe, New Mexico 
Regional Director, U.S. Fish and Wildlife Service, Ecological Services, Albuquerque, 

New Mexico 
Elizabeth Withers, Department of Energy, Los Alamos National Laboratory (AAMEP), 

Los Alamos, New Mexico 
Mark Sifuentes, Department of Energy, Albuquerque Field Office, Albuquerque, New 

Mexico 
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ABouTNEPA 
The National Environmental Policy Act (NEPA) was enacted to ensure that Federal 
decision-makers consider the effects of proposed actions on the human environment and to 
lay their decision-making process open for public scrutiny. NEPA also created the 
President's Council on Environmental Quality (CEQ) to establish a NEPA review process. 
DOE's NEPA regulations (10 CFR 1021) augment the CEQ regulations (40 CFR 1500). 

An environmental impact statement (EIS) documents a Federal agency's analysis of the 
environmental consequences that might be caused by major Federal actions, defined as 
those proposed actions that might result in a significant impact to the environment. An EIS: 

• Explains the purpose and need for the agency to take action 

• Describes the proposed action and the reasonable alternative courses of action that the agency 
could take to meet the need 

• Describes what would happen if the proposed action were not implemented- the "No 
Action" (or Status Quo) Alternative 

• Describes what aspects of the human environment would be affected if the proposed action or 
any alternative were done 

• Analyzes the changes, or impacts, to the environment that would be expected to take place if 
the proposed action or an alternative were implemented, compared to the expected condition 
of the environment if no action were taken 

The DOE EIS process follows these steps: 

• Notice of Intent, published in the Federal Register, identifies potential EIS issues and 
alternatives and asks for public comment on the scope of the analysis 

• Public scoping period, with at least one public meeting 

• Implementation Plan, which gives the results of public scoping and provides a "roadmap" of 
how the EIS will be prepared 

• Draft EIS, issued for public review and comment, with at least one public hearing 

• Final EIS, which incorporates the results of the public comment period on the draft EIS 

• Record of Decision, which states: 

- The decision 
- The alternatives that were considered in the EIS and the environmentally preferable 

alternative 
- All decision factors, such as cost and technical considerations, that were considered by 

the agency along with environmental consequences 
- Mitigation measures designed to alleviate adverse environmental impacts 

• Mitigation Action Plan, which explains how the mitigation measures will be implemented 
and monitored. 
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SUMMARY 

INTRODUCTION TO VOLUME 2 

On May 12, 1995, the U.S. Department of Energy (DOE) issued the draft Dual Axis Radiographic 
Hydrodynamic Test Facility Environmental Impact Statement (DARHT EIS) for review by the State of 
New Mexico, Indian Tribes, local governments, other Federal agencies, and the general public. DOE 
invited comments on the accuracy and adequacy of the draft EIS and any other matters pertaining to their 
environmental reviews. The formal comment period ran for 45 days, to June 26, 1995, although DOE 
indicated that late comments would be considered to the extent possible. 

As part of the public comment process, DOE held two public hearings in Los Alamos and Santa Fe, New 
Mexico, on May 31 and June 1, 1995. In addition, DOE made the draft classified supplement to the 
DARHT EIS available for review by appropriately cleared individuals with a need to know the classified 
information. Reviewers of the classified material included the State of New Mexico, the U.S. 
Environmental Protection Agency, the Department of Defense, and certain Indian Tribes. 

Volume 2 of the final DARHT EIS contains three chapters. Chapter 1 includes a collective summary of 
the comments received and DOE's response. Chapter 2 contains the full text of the public comments on 
the draft DARHT EIS received by DOE. Chapter 3 contains DOE's responses to the public comments and 
an indication as to how the comments were considered in the final EIS. 

METHODOLOGY 

DOE considered all comments to evaluate the accuracy and adequacy of the draft EIS and to determine 
when EIS text needed to be corrected, clarified, or otherwise revised. DOE gave equal weight to spoken 
and written comments, to comments received at the public hearings, and to comments received in other 
ways. The comment period was not intended to solicit "votes" or "endorsements" regarding the proposed 
action or any alternative analyzed. Rather, comments were reviewed for content and relevance to the 
environmental analysis contained in the EIS. 

Spoken comments presented at the public hearings were recorded by a court reporter and a verbatim 
transcript produced (see transcripts 1 through 4 in chapter 2 of this volume). The written comments and 
transcripts were reviewed and separate topics were identified. Most comment letters and transcript 
statements contained several topics. Each topic raised in a comment letter is addressed in chapter 3 of this 
volume. If a given topic was mentioned by several individuals, DOE's response to the topic is presented 
with the first comment that raised the subject and subsequent comments are cross-referenced back to that 
response. Accordingly, each comment topic is considered once, regardless of the number of times it was 
mentioned by different commentors. The responses also indicate whether or not the text of the EIS was 
corrected or revised because of the comment and, if so, which section of the EIS was revised. 

Some commenters raised topics that are not pertinent to this environmental review. In those cases, DOE 
has attempted to answer the questions or address the concerns, but no change to the text of the EIS was 
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made. Some commenters indicated simply that they either agreed or disagreed with DOE's proposed 
action or certain aspects of the analysis; DOE acknowledged these comments but, as a rule, these did not 
lead to changes to the EIS text. 

The DARHT EIS includes a classified supplement. The full response to some comments raised by the 
public may include information that has been classified as Secret Restricted Data or otherwise is not 
releasable to the public. The DARHT EIS classified supplement includes additional information that is 
pertinent to some responses and augments the unclassified responses to some comments. The classified 
supplement is available to appropriately cleared individuals with a need to know the classified information. 
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CHAPTER 1 
MAJOR ISSUES ON THE DARHT DRAFT EIS 

The major issues associated with the comments received on the draft DARHT EIS are presented 
collectively in this section. This categorization of major issues represents significant topics directly related 
to the environmental consequences associated with the DARIIT EIS. Each major topic raised through the 
comment process is summarized and followed by a generalized response to the comment. The major 
issues of the comments received involved the following topics: 

• Containment of tests 

• Hydrology issues 

• Endangered species 

• Health impacts 

• Relationship of DARHT EIS to other DOE NEP A reviews 

• Nuclear weapons policy issues 

1.1 CONTAINMENT OF TESTS 

A significant number of commenters focused on a concern that all or most tests should be 
conducted in containment to minimize the impact on the environment. The draft EIS states 
that open air testing would result in uranium discharges to surface water that would exceed 
maximum contamination levels. Considering this and potentially other impacts the 
commenters recommended that the enhanced containment option be adopted. 

DOE has prepared a revised preferred alternative, which is the Phased Containment Option of the 
Enhanced Containment Alternative to address the concerns raised in this comment (section 3.7.2.3). 
Under the Phased Containment Option, containment for experiments at DARHT would be provided 
according to an incremental, phased plan. The containment would begin with containment of 5 percent of 
the material over the first 5-year period; 40 percent containment in the second 5-year period; and 75 
percent containment over the subsequent 20-year period. Additionally, if justified by the development 
effort and operating experience, a vessel may be developed to contain a greater percentage of material. 
This approach has the advantage of allowing lessons learned in each phase to be incorporated in the next 
phase and provides for a lower overall cost as well as a lower initial expenditure for design and capital 
cost. 

Although concentrations of depleted uranium released under the DARHT Baseline Alternative would be 
slightly above the proposed maximum containment level (MCL), the quality of the surface water entering 
the Rio Grande is forecast to remain well below the drinking water standards (section 5.2.4.1). Additional 
environmental protection would be provided by the Phased Containment Option. 
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1.2 HYDROLOGY 

Commenters were concerned that the extent to which LANL operations have contributed to 
the contamination of the main aquifer is unknown. LANL and the State of New Mexico are 
working to determine any effects on the main aquifer underlying LANL. Commenters 
recommended that computer modeling be conducted to determine the potential for surface 
water and ground water contamination. The results for each alternative should be included 
in the final EIS. 

Since 1991, advanced LANL techniques have been used to detect tritium at ultra-low levels and to 
detennine whether recent water (a few decades old) has recharged the main (i.e., deep) aquifer in several 
locations at LANL. In all instances, main aquifer contamination is associated with a high tritium source 
concentration in a canyon bottom alluvial aquifer and with older wells into the main aquifer constructed 
with cable-tool drilling techniques and having questionable seals between well-bore and well-casing. In 
contrast, mesa top migration is relatively slow, and all indicators are that mesa-top facility locations offer 
significant, if not complete, isolation from the main aquifer. 

LANL and the State of New Mexico are currently engaged in development of a ground water protection 
plan for LANL. As part of this plan, DOE has suggested that sitewide monitoring of the main aquifer be 
expanded and improved with the development of 23 new main aquifer wells and with the initiation of 
process-related research focused on developing a greater understanding of the existing examples of main 
aquifer contamination. Environmental surveillance data and long-tenn consequence modeling have shown 
that no significant soil contamination or water resource problem should arise from the development of any 
of the proposed options. Water resources and monitoring is discussed in section 4.4. 

Computer modeling has been used in the DARRT EIS to detennine the potential surface water and ground 
water contamination. Appendix D of the DARRT EIS describes the methods used to model impacts to 
water resources. 

1.3 THREATENED AND ENDANGERED SPECIES 

Commenters raised concerns that, prior to issuing the draft EIS, DOE had not received 
Section 7 Endangered Species Act concurrence from the U.S. Fish and Wildlife Service 
(USFWS) regarding DARHT's impact on threatened or endangered species. They were 
concerned that there was no information specifying the impact of each alternative on any 
threatened or endangered species. In particular, the presence of the Mexican spotted owl is 
of concern in the immediate vicinity of DARHT. 

The draft EIS provided information related to potential impacts to known habitat for threatened or 
endangered species. The DARRT final EIS has been updated to reflect the recently discovered presence 
of the Mexican spotted owl (a federally listed threatened species) in the vicinity of the DARHT site, which 
was based on LANL field surveys completed after publication of the draft EIS (section 4.5.4). The DOE 
has conducted Section 7 consultation with the USFWS based on these new findings. Appropriate 
mitigative measures and operating restrictions will be implemented to mitigate any impacts to the Mexican 
spotted owl or the habitat. Appendix K of the DARHT final EIS describes the consultation process 
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between the DOE and the USFWS associated with the DARHT EIS. Appendix K also discusses the 
threatened, endangered, or sensitive species that could potentially inhabit the proposed area; addresses the 
mitigation measures to minimize potential impacts to those species; and summarizes the biological 
assessment prepared by DOE and LANL in July 1995. In a separate letter, the USFWS concurs with the 
DOE determination that the operation of the DARHT Facility would not be likely to adversely affect the 
Mexican spotted owl. 

1.4 HEALTH IMP ACTS 

Commenters expressed concern about the potential for accidents involving plutonium and the 
effects of cleaning out the double-walled containment vessels used for dynamic experiments 
conducted with plutonium. Additionally, commenters questioned the demonstrated safety and 
reliability of the containment vessels. 

DOE has prepared a classified supplement to the DARHT EIS that discusses potential accident scenarios 
involving dynamic experiments using plutonium. The unclassified environmental impacts from the 
classified supplement have been included in the appropriate sections of the unclassified DARfiT EIS. 
Based on the analysis in the classified supplement, conducting dynamic experiments with plutonium would 
be expected to have minimal potential for environmental impacts under any of the alternatives analyzed. 
As noted in the EIS, any dynamic experiments that would incorporate plutonium would be conducted 
inside a double-walled vessel. DOE believes that vessel failure with a subsequent release to the 
environment is not a reasonable scenario. 

Chapter 5 of the EIS addresses environmental impacts of DARHT operations. These evaluations reveal 
that no cancer deaths or other health impacts would be expected from any action at DARHT involving 
depleted uranium or other materials. As noted in the impact analysis there would be a very small 
possibility of up to 12 latent cancer fatalities in the event of an accidental breach of a double-walled vessel 
involving a dynamic experiment with plutonium. DOE believes that this type of accident would be 
extremely unlikely. 

1.5 RELATIONSHIP TO OTHER NEPA DOCUMENTS 

Commenters questioned the relationship of the DARHT EIS to other NEPA documents 
including the Stockpile Stewardship and Management (SS&M) Programmatic EIS (PElS) 
and the LANL Sitewide EIS. Concerns of how DARHT would be used to support the SS&M 
mission and why the DARHT EIS is being completed before the Los Alamos Sitewide EIS 
were expressed. 

The DARHT EIS notes that the actions needed to improve DOE's capability to conduct hydrodynamic 
tests are included within the stockpile stewardship mission defined by the President and Congress 
(section 2.2.2). The DOE proposal to provide enhanced high-resolution radiographic capability responds 
to Presidential and Congressional direction; DOE does not believe that its decisions regarding its need to 
acquire enhanced radiographic hydrodynamic test capability would prejudice its future decisions regarding 
stockpile stewardship and management. 
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The draft DARHT EIS was approved on May 1, 1995, and the EPA Notice of Availability was published 
on May 12, 1995 [60 FR 25717]. On June 14, 1995, DOE published its Notice of Intent to prepare a 
Stockpile Stewardship and Management Programmatic EIS [60 FR 31291]. The SS&M program is being 
developed to meet the future challenges involved in ensuring the safety and reliability of the stockpile. 
Three particular challenges must be met: 

• Full support of the Nation's nuclear deterrent with safe and reliable nuclear weapons while 
transitioning to a more appropriate nuclear weapons complex 

• Preservation of the core intellectual and technical competencies of the weapons laboratories 

• Assurance that the activities needed to maintain the Nation's nuclear deterrent are consistent with 
its arms-control and nonproliferation objectives 

The SS&M PElS will assess the environmental impacts of alternatives for conducting the Stockpile 
Stewardship and Management Program. The ROD following the SS&M PElS is expected to identify 
capabilities and facilities for the SS&M program and to determine the configuration (sites for future 
facilities) to implement the SS&M program. The transition to the future nuclear weapons complex is 
expected to include proposals for new experimental and computational facilities to perform the stockpile 
stewardship and management mission. However, as expressly noted in the Notice of Intent for the SS&M 
PElS, DOE will continue with its ongoing hydrodynamic testing program and has proposed to provide an 
enhanced hydrodynamic test capability in the near term regardless of the decisions to be made following 
the SS&M PElS. 

Under NEP A regulations, while work on a required program environmental impact statement is in 
progress, a Federal agency may not undertake in the interim any major action covered by the program 
unless the action: 

• Is justified independently of the program 

• Is itself accompanied by an EIS 

• Will not prejudice the ultimate decision on the program, including determining subsequent 
development of the program or limiting programmatic alternatives [40 CFR 1506.1 (c)] 

DOE believes that any course of action selected after completion of the DARHT EIS would meet this 
standard. Chapter 2 of the EIS provides the technical justification for providing enhanced hydrodynamic 
testing capability. This conclusion has been supported by the President and Congress who have directed 
DOE to rely on hydrodynamic testing to ensure the safety, performance, and reliability of the stockpile in 
the absence of underground nuclear testing. This determination is unrelated to, and would not depend on, 
any other stockpile stewardship actions which may be proposed as part of the SS&M program. Under any 
course of action to be analyzed in the SS&M PElS, DOE would still need to continue hydrodynamic 
testing and would still need to acquire enhanced radiographic capability. 

Similarly, because enhanced hydrodynamic capability is needed in the near term regardless of the 
alternatives to be analyzed in the SS&M PElS or the decisions that will result from the SS&M ROD, DOE 
believes that a decision to implement any of the alternatives analyzed in this DARHT EIS would not 
prejudice any ultimate decisions regarding the SS&M program. Hydrodynamic testing and dynamic 
experiments at LANL as an ongoing mission will continue in support of stockpile stewardship, and this 
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fact will be one of the baseline assumptions for the SS&M PElS. The proposal contained in the DARHT 
EIS would not render more or less reasonable any of the alternative courses of action to be considered in 
the SS&M PElS, nor would it affect any decisions expected from the SS&M ROD. DOE believes that the 
DARHT EIS adequately identifies and analyzes the proposed action and the reasonable alternative means 
to achieve it. Therefore, DOE believes that its proposal to acquire enhanced radiographic capability meets 
the regulatory requirements for interim actions, and that any actions decided upon in the DARHT ROD 
would not be limited pending completion of the SS&M PElS. 

The DARHT project is likewise a permissible interim action pending completion of the LANL Sitewide 
EIS. DOE's need for enhanced radiographic capability to conduct science-based stockpile stewardship as 
directed by the President and Congress provides the independent justification for the project. That 
capability can be provided by implementing any of the alternatives analyzed in the DARHT EIS without 
requiring additional new facilities or changes in operation for existing facilities at LANL, since 
radiographic hydrotesting is an ongoing mission for LANL. Thus, deciding whether and how to provide 
enhanced radiographic capability will not prejudice any decisions resulting from the LANL Sitewide EIS. 

1.6 NUCLEAR WEAPONS POLICY ISSUES 

Comments were received concerning the proliferation impacts of the DARHT Facility. The 
commenters expressed concerns that DARHT may adversely impact nonproliferation 
agreements and DARHT's use for counterproliferation purposes was not clearly defined. 

DOE has revised the discussion in the DARHT EIS of nonproliferation and counterproliferation 
applications for enhanced radiographic hydrodynamic test capability (section 2.3.4 and 2.5). The Treaty 
on the Nonproliferation of Nuclear Weapons (1968) went into effect in March 1970 and was indefinitely 
extended in May 1995. The treaty is aimed at the cessation of the nuclear arms race and limiting the 
proliferation of nuclear weapons to nonnuclear states. The parties agree not to transfer nuclear weapons, 
other devices, or control over them, and to not assist, encourage, or induce nonnuclear states to acquire 
them. However, the treaty does not invoke stockpile reductions by nuclear states, and it does not address 
actions of nuclear states in maintaining their stockpiles. The concepts and capabilities of hydrodynamic 
testing have been well known to negotiating parties for the Nonproliferation Treaty, and the capability 
exists with several of the nuclear states. Thus, by developing an enhanced radiographic hydrodynamic test 
capability, the DARHT project does not introduce any new elements for the treaty parties. DARHT can 
be used to assess threats of foreign systems well in advance of an emergency. 

1-5 
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CHAPTER2 
PUBLIC COMMENTS 

The Dual Axis Radiographic Hydrodynamic Test Facility Draft Environmental Impact Statement was 
published in May 1995 and the Notice of Availability was published on May 12, 1995, initiating the 45-day 
public comment period that ended on June 26, 1995. On May 31 and June 1, 1995, public hearings were 
held in Los Alamos and Santa Fe, New Mexico, and transcripts of these hearings were produced. Comments 
were received throughout the public comment period and, to accommodate as many respondents as possible, 
comments were accepted after the close of the comment period. The last comment was received on August 8, 
1995. 

COMMENT CATEGORIES 

The comments are presented by category in the following order and are printed two original letter sheets per 
page. 

• Federal Agencies 

• Tribal Government 

• State Government 

• Municipal & Local Government 

• Companies 

• Organizations 

• Private Citizens 

The complete transcripts of the public hearings and their attachments are presented at the end of the 
individual comment letters. 

COMMENT CODING SYSTEM 

Comments are coded with a numeric code to indicate individual respondents and comment number. Written 
comments received through the comment period are coded 1 through 39 and 55. Codes 40 through 54 
indicate transcripts and transcript attachments (documents or letters of comment handed in as part of the 
transcript record). Numbers following a hyphen indicate the individual comments contained within each 
written comment, transcript, or transcript attachment. Examples of codes are: 

• 1-2 refers to the 2nd comment from the letter coded 1 

• 40-17 refers to the 17th comment in the transcript coded "comment 40" 

Side bars in correspondence, transcripts, and attachments indicate the specific lines on which the numbered 
comments appeared. An index to the public comments as they appear in this document is presented on the 
following pages. 
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Comment 
Category/Code Commenter Page 

Federal Agencies 

1 U.S. Department of Defense ........................................................................................ PC-5 
2 U.S. Department of the Interior ..................................................................................... PC-5 
3 U.S. Environmental Protection Agency ....................................................................... PC-9 

Tribal Government 

4 Pueblo of San Ildefonso .................................... ......................... .............................. .. PC-1 0 
5 Pueblo of San Ildefonso ......................................................... .......... .. ........................ PC-11 

State Government 

6 New Mexico Energy, Minerals, and Natural Resources ............................................ PC-15 
7 New Mexico Environment Department ..................................................................... PC-16 
8 New Mexico Environment Dept, DOE Oversight Bureau ......................................... PC-18 

Municipal & Local Government 

9 Los Alamos County Council ...................................................................................... PC-23 

Companies 

10 Technadyne Engineering Consultants, Inc ................................................................ PC-23 

Organizations 

11 Carson Forest Watch .................................................................................................. PC-24 
12 Citizens for Alternatives to Radioactive Dumping .................................................... PC-25 
13 Concerned Citizens for Nuclear Safety ..................................................................... PC-25 
14 Concerned Citizens for Nuclear Safety ..................................................................... PC-39 
15 Laboratory Retirees Group, Inc ................................................................................. PC-43 
16 Los Alamos County Chamber of Commerce . . . . . . . . . . .. . . . . . . . ... . . .. . . . .. . . . .. . . . . . .. . . . . . . . . . .. . .. .. .. PC-44 
17 Los Alamos Study Group........................................................................................... PC-44 
18 Natural Resources Defense Council .................................... ... ....... ............................ PC-66 
19 Republican Party of Los Alamos County .... ....................... ....................................... PC-72 
20 Responsible Environmental Action League............................................................... PC-72 
21 Responsible Environmental Action League ............................................................... PC-75 
22 Retired Public Employee Association of California, Chapter 97 .............................. PC-76 
23 Western States Legal Foundation .............. ............... .. ............... ............... .. ............... PC-77 

Private Citizens 

24 Anonymous .... ....... .................. .... ...... ..... .............. ........................................... ... ...... .. PC-99 
25 Beery, Jerry .............................................................................................................. PC-100 
26 Bonneau, Bonnie...................................................................................................... PC-1 00 
27 Chandler, Christine ..... ,. . . . . . . . . . . . .. . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . .. .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . PC-1 02 

PC-2 
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Comment 
Category/Code Commenter 

PUBLIC COMMENTS 

Page 

28 Corneli, Helen . . . . . .. .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . ... .. . . ... . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . PC-1 02 
29 Hedges, Robert......................................................................................................... PC-1 03 
30 Lockhart, Milton . . . . . .. . . . . . . . . . . .. . . . .. . . . . . . . . .. . . . . . . . . .. . . . . . . . . .. .. . . . . . . .. . . . . . . . . . .. . . . . . . . . . .. . . . . .. . . . . . .. . . . PC-1 03 
31 Mechels, Chris . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . ... . . . . . .. . . . . . . . . . .. . . . .. . . . . . . . . . . PC-1 05 
32 Morgan, Marion .... .......... ........ ..... ........ .... ............ ....... ................. ................ ............ PC-1 05 
33 Pendergrass, Ann ..................................................................................................... PC-106 
34 Porterfield, Doni van ........... ...................... ...... .. ...... ............. ..................... ......... ....... PC-1 07 
35 Riseley, Mary . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . .. .. . . . . . . .. . . . .. . . . .. . . . .. .. . . .. .. . .. . . . . . .. . . .. . .. . . . PC-1 08 
36 Sander, Robert .......................................................................................................... PC-108 
37 Switlik, Clement ...................................................................................................... PC-109 
38 Weinstein, Bernie ............... ..... ........ ..... ....................... ........ ...... ...................... ...... ... PC-11 0 
39 Wikstrom, Chrysa ............ .......................... ............ ................ ...................... .. .......... PC-11 0 
55* Davis, John............................................................................................................... PC-111 

Hearing Transcripts and Attachments 

40 Hearing Transcript -Los Alamos Afternoon Session ................................... Part 1 Divider 
41 Transcript attachment- Sidney Singer ....................................................................... TAl-l 
42 Transcript attachment- M.G. Lockhart .................................................................... TAl-2 
43 Transcript attachment- Louis Rosen ........................................................................ TAl-2 
44 Hearing Transcript -Los Alamos Evening Session ...................................... Part 2 Divider 
45 Hearing Transcript- Santa Fe Afternoon Session ......................................... Part 3 Divider 
46 Transcript attachment -Pat Wolff ............ ............. ..................... .. .. ..... .... ..... .. ...... .. ... TA3-1 
47 Transcript attachment- Helen Corneli ...................................................................... TA3-2 
48 Transcript attachment- Milton Lockhart .................................................................. TA3-3 
49 Transcript attachment- Maurice Weisberg ......................... .... ........ .............. ............ TA3-4 
50 Transcript attachment- Greg Mello .......................................................................... TA3-5 
51 Transcript attachment- Greg Mello ..... ............ ................... ..... ......... .............. ..... .. . TA3-12 
52 Transcript attachment- Greg Mello ........................................................................ TA3-21 
53 Hearing Transcript - Santa Fe Evening Session............................................ Part 4 Divider 
54 Transcript attachment - Greg Cunningham............................................................... TA4-1 

* This number appears out of sequence because the comment letter was received on August 8, after the comment number sequence 
was finalized. 
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The follwing people provided oral comments at the public hearings. 

Los Alamos Afternoon Session 

Jerry Beery 
Ed Grothus 
Milton Lockhart 
Jas Mercer-Smith 
Marion Morgan, Democratic Party of Los Alamos 

County 
Morrie Pongrantz, Los Alamos County Council 
Louie Rosen 
Steven Shankland, Los Alamos Monitor 
Sidney Singer, REAL (written comment submitted 

by Milton Lockhart) 
Barb Stine 
Torn Switlik 
Doug Venable 
Scott Watson 
Diana Webb 
Ginger Welch 
Don Wolkerstorfer 

Los Alamos Evening Session 

Mike Barr 
Richard Browning 
Mike Burns 
Christine Chandler 
George Chandler 
Anita McCorkle 
Melvin McCorkle 
Jas Mercer-Smith 
Linda Mulka 
Morrie Pongrantz 
Barb Stine 
Tom Switlik 
Dave Thompson 
John Ussery 
Harry Watanabe 
Scott Watson 
Diana Webb 
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Santa Fe Afternoon Session 

Helen Comeli 
Bob Day 
Richard Deyo 
Marilyn Huff 
Milton Lockhart 
Greg Mello, Los Alamos Study Group 
Jas Mercer-Smith 
Peggy Prince 
John Stroud, Los Alamos Study Group (?) 
Archie Velarde 
Diana Webb 
Maurice Weisberg 
Pat Wolff, Quiet room transcipts 

Santa Fe Evening Session 

Ken Bower 
Christine Chandler 
George Chandler 
Jay Coghlan, Concerned Citizens for Nuclear Safety 
Kip Comeli 
Greg Cunningham 
Bob Day 
Susan Hirshberg, Concerned Citizens for Nuclear 

Safety 
Daniel Kerlinsky, New Mexico Physicians for 

Social Responsibility 
Milton Lockhart 
John Lyles 
Melvin McCorkle 
Chris Mechels 
Jas Mercer-Smith 
Mary Riseley, Los Alamos Study Group 
T.J. Trapp 
Scott Watson 
Diana Webb 
Elizabeth West 
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<I> ASSISTANT TO THE SECRETARY OF DEFENSE 
3050 DEFENSE PENTAGON 

WASHINGTON, DC 20301·3050 

A. TOMIC ENERGY 

Ms Carol M. Borgstrom 
Director 
Office of NEPA Policy and Assistance 
Department of Energy 
Washington D.C 20585 

Dear Ms Borgstrom: 

JUl. 6 1995 

Thank you for the opportunity to review the Department of Energy's 

Draft "Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility 

Environmental Impact Statement (EIS)" (DOE/EIS·0228D). The Department 

of Defense considers DARHT to be a critically important facility for DOE's 

Science-Based Stockpile Stewardship (SBSS) Program and is on record 

supporting the DARHT facility. I have no comments on the Draft EIS at this 

time, but I would like to commend your efforts to complete the EIS process 

and to proceed with DARHT. A -;;- .-; 
,;Ldv;?/)L 

Harold P. Smith, Jr. 

0 JUl 1 7 1995 
1)1-25, received on. _____ _ 

Comment 2, page I 

United States Department of the Interior 

In Reply To: 
ER 95/368 

OFPICE OF THE SECRETARY 
Washinglon. D.C. 20240 

.1111 2 8 ::195 

Ms. Carol M. Borgstorm, Director 
Office of NEPA Policy and Assistance (EH-42) 
u.s. Department of Energy 
1000 Independence Avenue, s.w. 
washington, D.C. 20585 

Dear Ms. Borgstorm: 

The Department of the Interior has reviewed the draft 
environmental impact statement for the Dual Axis Radiological 
Hydrodynamic Test Facility (DARHT), Los Alamos National 
Laboratory, Los Alamos County, New Mexico. Our comments on 
the draft statement are enclosed with this letter. 

We note in our comments that a significant amount of information 
concerning project description, impacts and mitigation cannot be 
found in the draft statement. While it would be best to prepare 
a revised draft statement containing the missing information, 
an extension of time beyond thirty days to review the final 
statement and resolve outstanding issues in meetings appears to 
be in order. 

The opportunity to review the document is appreciated. 

~ 
Enclosure 

Sincerely, 

ftA twl J/l. /t,•lu._,:-C_._ · 

Willie R. Taylor 
Director, Office of Environmental 

Policy and Compliance 

~-25, received 00 .AUG 0 f 1911 
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Comment 2, page 2 

General 

Enclosure 
ER 95/368 

The draft statement indicates a series of environmental reviews 
were conducted for the DARHT project between 1982 and 1989, and 
construction of the DARHT project was completed in 1990. This 
Department has no record of receipt of any environmental 
documents prepared for this facility during the period 1982-1989. 
It is unclear why this Department was not given the opportunity 
to review and provide comments on these documents. Copies of 
these documents should be provided to our u.s. Fish and Wildlife 
service (Service) at 2105 Osuna Road NE, Albuquerque, New Mexico 
87113. Further, construction of the facility should have been 
delayed until compliance with provisions of the National 
Environmental Policy Act (NEPA) had been completed. 

The draft statement does not adequately discuss or analyze the 
overall impacts of this project on fish and wildlife resources. 
ws believe it fails to inform decision-makers of potential 
impacts associated with the construction and operation of the 
proposed facility. The final statement should provide this 
information. 

Specific Comments 

Chapter 2.3.2. Purpose and Need. Need for Enbapced Radiographic 
capability. Evaluating Aging weapops. pages 2-6 through 2-8. The 
Department of Energy (DOE) estimates that it will take several 
years to "baseline" each weapons system expected to remain in the 
nuclear weapons stockpile. The final statement should indicate 
whether this baseline research will be conducted entirely at 
DARHT, the number and descriptions of systems tests, and how 
long this research is expected to continue. 

Chapter 3.3. Proposed Action and Alternatives. considerations 
common to All Alternatives. pages 3-2 through 3-13. This 
section discusses aspects of the program that would not change, 
regardless of which alternative is implemented. Table 3-1 
within this section provides a list or technology, facilities, 
and structures necessary to support the tests. No information 
is provided to indicate whether the structures and facilities 
referenced are existing or proposed; nor, is thsre information 
regarding the provision of utilities and communication facilities 
to the structures. While the draft statement discusses an 
exclusion fence (page 5-26), there is no mention of the fence 
in the paragraphs discussing project infrastructure. The final 
statement should provide information regarding all structures 
and facilities proposed for construction, and discuss the 
requirements for power, water, safety and communication 
facilities. 

Comment 2, page 3 

41 

5 

6 

Pager 2 

Cbapter 3.3.5. Radiographic Support Laboratory CRSLl. page 3-9. 
Construction of the RSL was completed in 1990. It is inclear 
whether records of consultation and/or NEPA compliance is 
available for this facility. The final statement should 
include discussions of significant impacts as a result of the 
construction and operation of this facility and the methods used 
to mitigate those impacts. 

Chapter 3.3.7. Development of Operating Procedures. page 3-11. 
Operating procedures, including emergency response, may have 
specific impacts to species of concern to our Service. The 
final statement should either be modified to fully discuss such 
procedures and their potential for impacts on federally-protected 
species, or a commitment should be made in the text to discuss 
such procedures with our Service. 

Chapter 3.5. Preferred Alternative. pages 3-15 through 3-21. 
Under the preferred alternative, DOE would complete both axes 
of the DARHT and use the facility to conduct tests on the safety, 
performance, and reliability of existing weapons. Detonations 
of high explosive charges, between 150 and 500 pounds (lbs), 
would be conducted in the vicinity of the dual axis firing point. 
On page 3-20 the draft statement indicates for higher charges 
(up to 500 lbs) a "· •• temporary expendable blast shield would 
be constructed to mitigate blast effects." While Section 3.7 of 
the draft statement (pages 3-25 through 3-28), regarding the 
Enhanced Containment Alternative, discusses use of single-walled 
vessels and a separate recycling facility to recycle containment 
vessels after each use, the Preferred Alternative section 
contains no such discussion of blast containment. In addition, 
page 3-20 indicates a sharply focused x-ray beam having a "much 
stronger x-ray doseft than used in other facilities would be used 
in tests. Also discussed on page 3-20, is an "electron beam" 
that could be used during a second mode of operation for the 
DARHT facility. While use of shields during high level testing 
and beam-tuning operations prior to actual tests are discussed 
(page 3-21), very little discussion is provided regarding 
protection of adjacent areas during tests. It is assumed that 
unless blasts are high level (up to 500 lbs.), they will be 
conducted in an open space scenario with no blast shield, and 
blast debris will not be collected for disposal. 

Resources of critical environmental concern are located in the 
immediate vicinity of the DARHT facility. The final statement 
should be modified to include discussions of potential for 
impacts from escaped beams or flying fragments of bombs or test 
materials. Methods to avoid, minimize, and mitigate significant 
impacts should be proposed for review. 
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7 

8 

9 

101 

II 

Page 3 

Chapter 3.11. Comparison of Alternatives. page 3-41. Table 3.3 
in this section provides a summary of potential environmental 
impacts of the proposed alternatives. While earlier portions of 
the draft statement include such statements as, "Previous DARHT 
facility construction activities through 1994 account for the 
clearing of 14,000 board feet of lumber."; "This plant community 
within the 8 ac (2.3 ha) associated with DARHT facility has been 
altered due to construction,"; and, "Any reptile, amphibian, 
bird, and large mammal populations have been displaced by these 
activities." (page 3-11); Table 3.3 indicates that DQ habitat 
reduction would occur as a result of the Preferred Alternative. 
The final statement should address these inconsistencies. 

The attempt of the draft statement to separate impacts caused 
by the construction of a Federal facility built without first 
having met all its obligations under NEPA from those impacts that 
would be caused by the project after environmental compliance has 
been met, is inappropriate. Table 3.3 should be corrected to 
illustrate the acreage and types of habitat impacted by direct 
and indirect impacts from the construction and operation of the 
DARHT facility, Indirect impacts would include impacts occurring 
downwind, down gradient, and down slope of the DARHT facility as 
a result of noise, erosion, sedimentation, and contamination with 
hazardous chemicals or materials. 

Chapter 4.1.1. Affected Environment. Land Resources. Land Use. 
Page 4-3. This section contains the first mention of "exclusion 
zones," designated as areas having restrictions to "ensure 
compatibility in the firing site." Figure 4.3 (page 4-5) 
illustrates the exclusion zone designated for the Pulsed High 
Energy Radiation Machine Emitting X-Rays Firing Site, The final 
statement should provide some information on why exclusion zones 
are necessary, and whether an exclusion zone is or will be 
necessary for the DARHT facility. 

Chapter 4.5.4. Biotic Resources. Threatened and Endangered 
Soecies, pages 4-43 through 4-46. This section contains 
Table 4-12, which lists plant and animal species that are 
federally listed and candidates for listing. The draft 
statement has omitted several species from the list provided 
by our Service separately on January 23, 1995. Concurrent review 
of the biological assessment prepared for the DARHT facility 
uncovers multiple omissions and incorrect status listings for 
several species. A detailed review of this document is 
forthcoming from our service's Ecological Services State Office 
in New Mexico, However, it is interesting to note that the 
biological assessment appears to have been conducted after 
publication of the draft statement, as evidenced by statements 

Comment 2, page 5 
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12 

13 

12 

121 

Page 4 

that contradict determinations made in the draft statement (page 
7-B), Both documents should be modified to include discussions 
of the potential for occurrence and impacts to all listed and 
candidate species. 

Review of data related to the American peregrine falcon indicate 
that three areas of suitable habitat for this endangered species 
are located at the DARHT, Discussion should be provided 
regarding the potential for impacts to this species and formal 
consultation initiated, if necessary, 

No discussion is given regarding habitat located in the canyon 
below the DARHT facility construction site. Impacts to the 
Mexican spotted owl are of particular concern to the service. 
Recent data supplied by Los Alamos National Laboratories confirm 
the presence of a pair of Mexican spotted owls in the canyon 
below the construction site during May 1995. In addition to the 
species provided in the January 23, 1995, species list, potential 
for occurrence of the southwestern willow flycatcher (Empidonax 
trail11 extimus) should be investigated if suitable habitat is 
available, surveys for the Jemez Mountains salamander should be 
conducted and mitigation prescribed if impacts are expected. 

The final statement must adequately assess potential impacts 
to federally-listed species and other resources of concern. 
Measures should be developed and discussed in the final statement 
that will avoid or minimize potential impacts to these species. 

In addition, we recommend that informal consultation for the 
American peregrine falcon and southwestern willow flycatcher be 
initiated to determine whether formal consultation is necessary 
for these species. 

Chapter 5.2.1, Environmental consequences. Preferred Alternative. 
Land Resources, pa1es 5-19 through 5-32. Hazardous and 
radioactive contaminants could be released during operations of 
the facility or in the event of an accident. We recommend 
computer modelling be conducted to determine potential for air, 

141 surface water, and groundwater contamination. The results of such 
modelling should be included for each alternative provided in the 
final statement. 

Impacts to fish and wildlife caused by flying fragments, 
contamination, and blast effects should be discussed. Thorough 
discussions of the potential impacts from tests of varying blast 

151 strengths should be provided. Such discussions should include 
size, velocity and expected travelling distance of fragments, 
intensity of blast overpressures at various distances, intensity 
of noise, and the predicted impact on fish and wildlife. 
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161 

161 

Page 5 

Chapter 5.2.5. Biotic Resources. pages 5-25 through 5-27. This 
section states (page 5-26) that "• , ,further construction at 
the DARHT facility site would have little, if any, further impact 
on vegetation." Plans for reve~etation of disturbed areas or 
landscaped areas, and a discuss~on regarding how construction 
noise or dust will affect wildlife resources should be included. 
In addition, impacts are said to be caused by "· , .repetitive, 
short-term disturbance from site activities." No discussion is 
provided with regard to the "· •• 1) vibratory ground motion, 2) 
airwaves, and 3), dispersal of metal fragments and other airborne 
debris •••• 11 referred to under the cultural resources portion 
of the draft statement (page 5-27). Until such a discussion is 
included, we believe the draft statement is incomplete. 

The discussion of potential for impacts to wetlands contained in 171 this section indicates that, because no wetlands lie within ths 
DARHT facility site, no impacts are expected to occur. As stated 
above under Section 3.11, evaluation of indirect impacts are 

I 
necessary for complete documentation of project impacts. Not 

17 until modelling requested above under Section 5.2.1 is completed 
can a determination be made regarding potential for impacts to 
wetlands. 

8 

Qhapter 5.2.5,4, Threatened and Endangered Species. page 5-27. 
The discussion regarding the potential for impacts to federally
listed species consists of one sentence; "It is unlikely that 
completion of DARHT facility construction would change the 
attractiveness of the area for potential use by threatened or 
endangered species." 

The attempt to separate impacts caused by the construction of a 
Federal facility built without compliance with environmental laws 
and regulations, from those impacts that would be caused as a 
result of the continued construction after environmental review 
has taken place, is inappropriate, 

Because of the occurrence records of the pair of Mexican spotted 
owls discussed above (under Section 4.5.4), we are concerned that 
a Mexican spotted owl core area has or may be impacted by 
construction or operation of the DARHT facility. The DOE is 
currently working with our service to determine if section 7 
consultation will be necessary. 

Neither surveys, nor impact analyses, are provided for other 
listed species, including the endangered American peregrine 

121 falcon and southwestern willow flycatcher; nor have even the 
rudimentary and outdated analyses contained in the biological 
assessment, been included or referenced in the draft statement. 
Because information regarding potential impacts to federally
listed species is not discussed, much less mitigated, the draft 
statement is inadequate. 

18 

Comment 2, page 7 

Page 6 

Discussions in this section regarding impacts to biotic 
resources ignores potential for accidents during transportation 
of materials as discussed in section 5.7 of the draft statement 
(pages 5-56 through 5-59). In addition to the identification 
of routes for transport of hazardous and radioactive materials, 
sensitive resources along these routes should be further 
identified and protective mitigation proposed. 

Cbapter 5.9. cumulative Impacts. pages 5-60 through 5-63, The 
discussion of potential for cumulative impacts contained in 
this section states that groundwater contamination could occur 
over the next millenniUm as a result of releases of hazardous 

19 1 materials from the site. However, no discussion of potential for 
cumulative impacts as a result of surface contamination is given. 
Certain chemicals are subject to biomagnification as they work 
upward through the various trophic levels of the ecological food 
chain, thus, creating risks to fish and wildlife that prey upon 
food items containing elevated body burdens of these potentially 
toxic elements. carcinogenic compounds associated with 
carboniferous compounds that have been exposed to heat could 
become an issue over multiple years of testing activities. In 

I 
addition, the cumulative impacts discussion should be expanded to 

19 include impacts associated with the expansion of development into 
previously undeveloped areas and the impacts of expanded human 
activity. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGIONS 

\"' ..... c.~'d'~ 

Ms. M. Diana Webb 
DARHT EIS Manager 
Department of Energy 
Los Alamos Area Office 
528 35th street 
Los Alamos, NM 87544 

Dear Ms. Webb: 

1445 ROSS AVENUE, SUITE 1200 
DALLAS, TX 75202·2733 

JUM 14 1995 

In accordance with our responsibilities under Section 309 of 
the Clean Air Act, the National Environmental Policy Act (NEPA), 
and the Council on Environmental Quality Regulations for 
Implementing NEPA, the u.s. Environmental Protection Agency (EPA) 
Region 6 office in Dallas, Texas has completed its review of the 
U.S. Department of Energy's (DOE) Draft Environmental Impact 
Statement (DEIS) for the Dual Axis Radiographic Hydrodynamic Test 
(DARHT) facility at the Los Alamos National Laboratory (LANL) in 
New Mexico. 

DOE is responsible for ensuring that the united States 
nuclear weapons remain safe, secure, and reliable. The DOE 
program that responds to the President's challenge to ensure 
confidence in the nuclear weapons stockpile in the absence of 
nuclear testing is a science-based stockpile stewardship program. 
For the Nation's nuclear weapons, DOE proposes to provide 
enhanced high-resolution radiographic capability for hydrodynamic 
tests and dynamic experiments to meet its mission. Hydrodynamic 
tests and dynamic experiments are essential elements of the 
evaluation process of weapon performance under the program. 
These tests are performed on mock-ups of nuclear weapons and do 
not result in nuclear detonation or nuclear yield. DOE has 
determined that no other currently available advanced techniques 
exist which can provide the level of detail and information 
comparable to that which can be obtained from enhanced 
radiographic hydrodynamic testing. 

The DARHT facility would include two electron accelerators 
to produce x-ray beams that intersect at a firing point. The 
Draft EIS evaluates the potential impact of six alternatives 
including the no action alternative. The DOE's preferred 
alternative is to complete the DARHT Facility at its LANL 
facility. Analysis within the Draft EIS assesses very little 
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difference in the environmental impacts among the alternatives. 
The DEIS indicates that the preferred alternative will cause no 
significant impact to the environment or to public health. 

The following comments are offered for your consideration in 
preparation of the Final EIS. 

1. Unless there are significant and needed test results 
that cannot be obtained from a contained test, or significant 
cost or safety reasons for performing uncontained tests, 
EPA suggests that all dynamic tests be contained. This operating 
philosophy seems to be consistent with the alternative described 
in Section 3.7, "Enhanced Containment Alternative (ECA)." ECA is 
similar to the preferred alternative, but with the addition of 
containment to prevent the release of most airborne emissions, 
metal fragments, and other debris resulting from firing site 
operations. DOE currently uses steel containment vessels at LANL 
for some dynamic experiments. Discussion on this operating 
feature should be included in the Final EIS. 

2. In Section 4.9 of the DEIS, a statement is made that 
there have been, "···no ~poned accidents associated with the 
detonation of explosives [at PHERMEX] ••. " The modifier 
"reported• should be deleted in the Final EIS, or the possibility 
and implications that unreported accidental detonations may have 
occurred, should be discussed. 

3. Under Section H.3.2, "Aerosolization•, small fragments 
are described as having cross sections of 0.06 to 1.1 m' but it 
appears that the units should be "in'"· This should be corrected 
in the Final EIS. 

EPA classifies your CEIS as "LO", i.e. 1 EPA has "Lack or 
Objections." our classification will be published in the~ 
Register according to our responsibility under Section 309 of the 
Clean Air Act, to inform the public of our views on proposed 
Federal actions. 

We appreciate the opportunity to review the DEIS. We 
request that you send our office two (2) copies of the Final EIS 
at ths same time that it is sent to the Office of Federal 
Activities, EPA, 401 M Street S.W., Washington, D.C. 20460. 

Sincerely yours, 

/lJ~~\ 
~Regional Administrator 
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Office of Governor 

S!-GC95-161 

Carol Borgatrom, Director 
OfficeofNEPA Oversight (EH-25) 
U.S. Department of Ene~gy 
1000 Independence Avenue, S.W. 
Washington, D.C. 20585 

e 
Route 5, Box 315-A 

Santa Fe, New Melic:o 87!501 

May23, 1995 

M.Diana Webb, DART EIS 
Document Manager 

U.S. Department of Energy 
Los Alamos Area Ollice 
528 35th Street 
Los Alamos, N.M. 87544 

Re: Draft environmental impact statement for the dual axis radiographic 
hydrote51 (DARH'O facility 

Dear Ms. Borgstrom and Ms. Webb: 

Telephone 
(505)455-2273 

FAX (505)455-7351 

In reviewing of the draft environmental Impact Statement for the DARHT Facility, the 
Pueblo of San Ildefonso objects to the descriptions and identification of the locations of cultural 
sites as slated in the following sections. 

Section 4.6 of chapter four of the draft environmental impact statement (DEIS) contains 
three items that present serious problems for the Pueblo of San Ildefonso and that are not 
consistent with applicable Jaw. First, Tables 4-14 and 4- I 5 list the archeological sites within 2,500 
footradiioftheDARHT and Phermex facilities, and Figures 4-19 and 4-20 identify the locations 
of those sites on maps. (DEIS pages 4-48 through 4-54) That information should not be included 
in a public docwnent such as the DEIS. Archeo!O!lical sites in this area are subject 10 extensive 
looting and damage by sight~. and the publicauon of the descriptions of these sites and their 
locations puts them at substantial risk. 

Section 4.6. I of Olapter four also increases the risk of looting and other harm to four 
specific sites, LA 12655 (the Nake'muu site), and LA 71408 through 71410 by describing the sites 
and their locations in more detail, (DEIS, pages 4-55) The description of the Nake'muu site is 
particularly troubling because the DEIS states that it is one of the best preserved sites in the region 
and sets forth ils locations in fairly specific terms. 
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Carol Borgstrom 
M. Diana Webb 
May23, 1995 
Page2 

Third, the DEIS indicates in section 4.6.3 that if other "cultural resources of ceremonial 
importance or traditional cultural properties" are identified during consultation with Native 
Americans, those will be discussed in the final environmental impact statement. The Pueblo of San 
Ildefonso will not discuss cultural resources of ceremonial Importance O£ traditional cultwal 
properties with the Department of Energy or any other entity if that entity proposes to publish the 
results of that discussion in a document to be distributed to the public. 

I 
The publication of the information in the DEIS and the proposed publication of similar 

4 infonnation m the final environmental impact statement is also inconsistent with the confidentiality 
requirements of the Archeological Resouroes Protection Act. Section 16 U.S.C. 47 of that Act 
mandates that information such as this not be disclosed unless the federal land management agency 
has determined that disclosure of the information would not create a risk of harm to the ;esoun:es 
involved. The Pueblo is not aware that any such determination has been made with regard to these 
sites. 

5 1 The Pueblo therefore requests an explanation for the disclosure of this information in the 

6 I DEIS. The Pueblo also requests that the Department not publish such information in the final 
environmental impact s!atement. 

This is not our final comment on the Draft EIS for the DARIIT li1cility, this will be forth 
coming once the entire document is thoroughly reviewed. I would appreciate hearing from you on 
this matter. 

xc; San 1-POEP 
I. Tse-Pe, Tribal Administrator 
File 

~#!~· 
I st. LL Governor I 

"I:! 
§ 

~ 
8 
~ 
~ 
~ 

~ 

~ 
~ 
V) 



"tl 
(J 
I 

....... 

....... 

Comment 5, page I 

Office of Governor 

SI·GC95-194 

M. Diana Webb 
DARiff FJS Project Manager 
Los Alamos Area Office 
u.s. Department of Energy 
528 35th Street 
Los Alamos, New Mexioo 87544 

e 
Route 5, Box 315-A 

Santa Fe, New Mexico 87501 

June 30, 1995 

B mail and facsimile 
(505)665-1506 

RE: Dual Axis Radiographic Hydrodynamic TC$1 Facility 
(DARIIT) Draft Environmental Impoct Stalement 

Dear Ms. Webb: 

Telephone 
(505)455-2273 

FAX (505)455-7351 

I have enclosed the PUeblo of San lldefonso's comment on the draft environmental impact 
statement for the dual axis radiographic hydrodynamic test facility. The Pueblo appJeeiales yaur 
extending the time for submission of this comment, aod we bope that the delay has not caused yaur 
inconvenience. 

The Pueblo would be grateful if the Department of Energy would respond to the Pueblo's 
concerns expressed in this oommenl 

11wtk you for your cooperation. We look forward to hearing from you. 

Sincerely yours, 

~l~tl~ 
Governor 

xc: Pile 
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The Pueblo of san Ildefonso•s 
Comments on the proposed Dual Axis 

Radiographic Hydrodynamic Test Facility 
Draft Environmental Impact Statement 

June 30, 1995 

I I 

1.0 Introduction 

The Pueblo of San Ildefonso (Pueblo) has three principal 
concerns about the draft environmental impact statement {draft EIS) 
for the proposed dual axis radiographic hydrodynamic test facility 
{DARHT). First, the draft BIS does not analyze in detail all of 
the alternatives relevant to this proposed federal action, and in 
fact, a key alternative that could lead to substantial cost savings 
to the United States Department of Energy (DOE) and result in the 
use of improved technology in the long-term has not been evaluated. 
Second, the draft BIS does not properly describe the state of the 
environment at Los Alamos National Laboratory (LANL) , and the 
environmental impacts of the proposed alternatives, and therefore 
cannot properly address the needed mitigation measures for these 
impacts. Third, the draft EIS does not adequately address impacts 
of the proposed alternatives on significant cultural resources. 
These inadequacies in the draft BIS should be corrected before a 
decision is made about whether to proceed with the proposed DARHT 
facility. 

2.0 Proposed Alternatives 

There is a key alternative to the proposed DARHT facility that 
has not been evaluated. On page 3-37, the draft EIS describes a 
multi-axis, multi-time Advanced Hydrotest Facility (AHF) . This 
facility is described as conceptual and not having reached the 
stage of a firm DOE proposal, with needed design and development of 
the technology, siting studies, and construction design several 
years away. A multi-axis, multi-time facility would be far 
superior to a dual axis facility, for all of the reasons described 
in the draft EIS that justify building a dual axis facility to 
replace a single axis test facility. The draft EIS states that the 
DARHT facility would provide information useful for the design of 
the AHF. Accelerated development of the AHF and an upgrade of 
existing facilities is an alternative that needs to be evaluated. 
Moreover, that alternative needs to be evaluated in the context of 
a National Environmental Policy Act review; it is not adequate to 
rely on the reviews conducted by various committees in other 
contexts that are outlined on page 3-37 of the draft EIS. 

The DARHT facility will cost more than 100 million dollars to 
construct. If there is a possibility that more advanced technology 
could become available after several years that would be superior 
to DARHT, this alternative needs to be examined in greater detail. 
The possibility exists that after the expenditure of 100 million 
dollars, the proposed federal action might result in the creation 
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of a facility that will not represent the technological state
of-the-art. Therefore, a new alternative should be added to the 
list of alternatives analyzed in detail in the draft EIS. Such an 
alternative to the proposed action would entail upgrade of existing 
single axis facilities to match some of DARHT's projected 
capabilities (since DARHT will operate for some time as a single 
axis facility) , creation of an accelerated program to design a 
multi-axis facility and use of experience from computer, 
laboratory, and pilot-scale tests instead of from a full-scale 
DARHT facility to guide the AHF Studies. It is likely that this 
alternative will cost significantly less over a long-term period 
than an alternative in which DARHT and a subsequent AHF are built. 
Such an alternative could also result in significant improvement in 
the testing capability of the DOE. Given that this new alternative 
has the potential for significant cost savings and enhanced 
technological and testing capabilities, it should be investigated 
in detail. 

3.0 Inadequacies in the Description of the Affected Environment 

Chapter 4 of the draft EIS relies on annual environmental 
surveillance reports for a description of the Affected Environment. 
This description is not adequate because there have been 
significant inadequacies, data gaps, and omissions in these 
reports. Despite this, the draft EIS uses these annual 
environmental surveillance reports to draw conclusions about the 
affected environment, and relies on them for much of the data 
quoted in Chapter 4 of the draft EIS. 

For example, the report for 1992 (LANL, 1994) is referenced 
for a discussion of estimated doses from radiological exposures in 
Section 4.8.1.1 in the draft EIS. In Section 4.3, this same report 
(LANL, 1994) is referenced in regard to data for surface water and 
groundwater monitoring data. The annual environmental surveillance 
report for 1992 (LANL 1994) contains little data on surface soil 
contamination within the LANL's on-site soils, although some data 
on contaminated on-site sediments are presented. Because of its 
reliance on this report, the draft EIS does not address existing 
contamination in on-site soils. This is a very significant 
omission because the operation of the proposed DARHT facility is 
expected to result in surface soil contamination. If the affected 
environment is not adequately described, it is impossible to assess 
the impacts of the proposed action adequately. 

3.1 Inadequacies in environmental surveillance reports 
pertaining to specific LANL locations 

The draft EIS's reliance on annual environmental surveillance 
reports is also flawed because those reports do not present a 
complete picture of LANL's environment since they do not include 
data from all of the various groups at LANL involved in collecting 
environmental data. Data for certain select routine sampling 
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locations are presented in the environmental surveillance reports. 
Levels of contamination for other locations and various 
environmental media near the routine surveillance sampling sites 
may be higher than what is reported in the environmental 
surveillance documents, however. The next three subsections 
describe some of these errors in past environmental surveillance 
documents. 

3.1.A Technical Area 33 area K 

Technical Area 33 contains Area K, which has shown high levels 
of tritium within surface soils. Information in unpublished LANL 
reports indicates that levels of tritium in soils within Area K 
could be as high as 890 nci/1. This value is on the order of 
100,000 times the regional background levels. The environmental 
surveillance report for 1992 (LANL, 1994) does not address on-site 
surface soil radiological contamination in great detail. There is 
a brief discussion of elevated plutonium levels at eight on-site 
soil sampling locations. There is no table showing what these 
levels are or where they were found. There is also no mention of 
elevated tritium levels in on-site soils. 

This report does address contamination at Technical Area 33, 
Area K indirectly in the section on radiological contamination in 
soils and sediments, however. The report mentions elevated levels 
of tritium in canyon sediments downgradient from Technical Area 33, 
Area K, and states that this area will be studied in greater detail 
as a part of a corrective action plan mandated by the Resource 
conservation and Recovery Act. This fact illustrates the problem 
with the annual environmental surveillance reports; these reports 
do not present all the relevant data related to on-site waste sites 
within LANL. It therefore is impossible to assess radiological 
exposures from such waste sites without study of all the relevant 
documents. For that reason, the draft EIS cannot develop a 
complete picture of the affected environment by relying primarily 
on the environmental surveillance reports. 

3.1.B Airborne radioactivity 

The amounts of airborne radioactivity released by LANL have 
not been fully described in the annual environmental surveillance 
reports. For instance, in 1988, the amount of Pu 238 measured in 
ambient air concentrations at Technical Area 54, Area G, was 
reported in a LANL memorandum (Jacobsen, 1992b) as 3696.6 aCi/cu.m. 
The Environmental Surveillance report for 1988, however, does not 
report any values for Pu 238. (LANL, 1989) In this report (LANL, 
1989), the Pu 239 and Pu 240 concentrations at on-site stations in 
Technical Area 54 are described as being a maximum of 53.4 
aCi/cu.m. A LANL memorandum (Jacobsen, 1992b), describes the Pu 
239 concentration at a location in Technical Area 54, Area G, as 
191.1 aCi/cu.m. 
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Table 1 highlights some of the major discrepancies that exist 
between the values reported in past environmental surveillance 
reports and those reported in a LANL memorandum. A recent finding 
by the Defense Nuclear Facilities Safety Board concurs with these 
conclusions and identifies the lack of a proper explanation for the 
discrepancies. 

TABLE 1: Maximum Ambient Air Concentrations of Selected 
Radionuclides at Technical Area 54 Reported in LANL Memoranda and 
Published Reports (Jacobsen, 1992b; LANL, 1986; LANL 1989; LANL 
1990; LANL, 1992.) 

1985 

1988 

1989 

1990 

LANL Memorandum 

Am 241 -207.38 aCi/cu.m. 
U- 207.38 pg/cu.m. 
Pu 238 - 11.84 aCi/cu.m. 
Pu 239 - 59.53 aCi/cu.m. 

U - 264.4 pg/cu.m. 
Pu 238 - 3696.6 aCi/cu.m. 
Pu 239 - 191.2 aCi/cu.m. 

u- 434.36 pg/cu.m. 
Pu 238 - 1455.4 aCi/cu.m. 
Pu 239 - 128.0 aCi/cu.m. 

U - 185.5 pg/cu.m. 
Pu 238 - 360.4 aCi/cu.m. 
Pu 239 - 15.0 aCi/cu.m. 

Published Reports 

Am 241 -28.5 aCi/cu.m. 
u- 83.0 pg/cu.m. 
Not reported 
Pu 239 & 240 - 50.8 aCi/cu.m. 

U- 318.6 pg/cu.m. 
Not reported 
Pu 239 & 240 - 53.4 aCi/cu.m. 

U- 186.5 pg/cu.m. 
Not reported 
Pu 239 & 240 - 32.3 aCi/cu.m. 

U - 75.6 pg/cu.m. 
Pu 238 - 1.2 aCi/cu.m. 
Pu 239 & 240 - 9.3 aCi/cu.m. 

A major problem with the modeling of air releases of 
radioactivity by LANL is that LANL's studies do not always include 
the release caused by the wind erosion of contaminated soils and 
sediments. Only the releases from stacks are routinely monitored 
and considered. However, large areas of canyon floors and the 
soils at material disposal areas are contaminated with plutonium, 
americium, cesium, tritium, and other radionuclides. When 
radioactive particles are picked up by the wind, they constitute a 
release of radioactivity into the air. This is particularly 
important because in 1992 the net dose from airborne radioactivity 
released from LANL was 7.9 mrem. (LANL 1994) This value is 79% of 
the maximum of 10 mrem allowed by the Environmental Protection 
Agency (EPA) . Given the concentration of radionuclides in large 
areas of contaminated soil and sediments, and given the highly 
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erodible soils in Northern New Mexico, the net release by this 
process could be quite high. A similar diffuse release of tritium 
is also occurring at waste disposal areas, and from lagoons and 
effluent discharge areas. This release of tritium is also not 
adequately monitored at the present time. 

A study conducted by LANL (LANL, 1981) of resuspension of 
plutonium dust in Pueblo canyon estimated the release in pueblo 
canyon to lead to a concentration of 3 aCi/cu.m. for Pu 239. One 
reading for Pueblo canyon in 1977 was as high as 166 aCi/cu.m. 
These numbers establish that there could be a significant airborne 
release of radioactivity from the resuspension of radioactive 
particles. The referenced study (LANL, 1981) only considered Pueblo 
canyon, and not the releases from other areas of surface 
contamination; and only considered plutonium 239, and not all the 
other radionuclides that could be released in this manner. 
Therefore, without considering the extent of radiological exposure 
from such diffuse sources, an accurate estimate of the dose from 
air releases cannot be made. Estimates of impacts and releases 
from the operation of DARHT cannot, therefore, be compared with the 
existing affected environment, as the understanding of air 
monitoring data and the air pathway for exposure is not presented 
in a complete fashion in the draft EIS. 

LANL uses CAP-88 to estimate doses to humans from releases of 
airborne radioactivity. This model is best used for chronic 
releases of small amounts of radioactivity. At LANL, however, 
large amounts of radioactivity have been released in unplanned 
events. CAP-88 is not a good tool for estimating the doses from 
acute releases. CAP-88 uses averaged wind data. An accidental large 
release requires knowledge of wind data for the day of release. The 
effect of regional weather patterns on such days is also very 
important, and needs to be modelled to develop an adequate picture 
of the effect of the release. However, LANL has not made available 
any studies on exposure from such unplanned large releases, nor are 
such releases adequately modelled in the draft EIS. 

3.2 Waste management at Technical Area 54 Area G 

Technical Area 54, Area G, is situated at the edge of Pueblo 
lands, and on the rim of a canyon, Canada del Buey. Highly 
radioactive wastes are disposed of at this area in pits and shafts, 
and transuranic wastes are stored there temporarily. The wastes 
buried at Technical Area 54 Area G are highly contaminated with 
tritium. Sediments in drainages leading off from this area have 
been found to have high levels of tritium, several times above 
background values (LANL, 1992). In a LANL memorandum (Jacobsen, 
1992a) from tests conducted in 1985, the level of tritium in soils 
at a depth of 10-30 em at a location within Technical Area 54 Area 
G was described as 160,000 nCi/1. The 1985 Environmental 
Surveillance report for 1985 (LANL 1986) describes the levels of 
tritium in on-site soils and sediments from effluent release areas 
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in Technical Area 54 as 0.0 nCi/1, however. The implication of 
this value for the reader is that there are no high readings within 
this area. A draft environmental assessment report prepared for a 
planned expansion of Area G (LANL, 1991), states that at several 
sampling stations within Area G "elevated tritium concentration 
levels, approximately double background levels, were recorded in 
1985 but were below regional concentrations in subsequent years". 
The LANL memorandum (Jacobsen, 1992a) states that tritium levels in 
1989 were as high as 380,000 nCi/1 in soils within Area G. The 
published Environmental Surveillance report for 1989 does not 
provide the levels of tritium in on-site soils and sediments for 
Technical Area 54 (LANL, 1990). An on-site area for which some 
data are provided is described in this report (LANL, 1990) as "East 
of Technical Area 54". The levels of plutonium at this location are 
described as approximately 0. 01 pCi/g. The table in which this 
data appears is labelled "Radiochemical Analyses of On-Site Soils 
and Sediments"; the implication of this table heading is that the 
locations described are representative of the areas in which they 
occur. The LANL memorandum (Jacobsen, 1992a), however, describes 
the levels of plutonium in Technical Area 54 Area G in 1989 to be 
of the order of 10 pCi/g. The draft environmental assessment 
(LANL, 1991) that discusses the expansion of Area G describes the 
levels of plutonium in Area G in 1980 to have a highest 
concentration of 1.37 pCi/g, and to occur only in shallow soils 0-1 
em deep. The LANL memorandum (Jacobsen 1992a), however, describes 
the levels of plutonium in soils to be as high as 2.46 pCi/g and at 
a depth of 10-30 em. 

3.3 Conclusions 

The gaps and inconsistencies in the data that are described in 
subsections 3.1, 3.2, and 3.3 above cast doubt on the quality and 
thoroughness of the draft EIS. All such errors and omissions must 
be corrected before an accurate understanding can be reached of the 
environment that would be affected by the proposed DARHT facility. 
Without a proper understanding of this affected environment, it is 
difficult to assess the significance of the impacts of the proposed 
facility. The Pueblo therefore reserves the right to comment 
further on the proposed facility and the significance of the 
proposed action until after the affected environment is described 
in sufficient detail. Only then can the significance of the 
environmental impacts of the proposed facility be properly 
assessed. 

4.0 Cultural Resources 

There are four principal problems with the draft EIS's 
treatment of the impacts of the proposed DARHT facility on cultural 
resources: the disclosure of information about those resources, 
the lack of evidence concerning the impacts of vibration on those 
resources, the treatment of the effects on those resources of 
flying debris, and the failure to recognize the need for Pueblo 
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members to have access to those resources. 

First, the draft EIS improperly discloses the nature and 
locations of cultural resources. This was detailed in a May 23, 
1995 letter from Pueblo Governor Elmer C. Torres and First 
Lieutenant Governor Randy P. Sanchez to M. Diana Webb and Carol 
Borgstrom, and the Pueblo will not repeat those concerns here. 

I Second, the draft EIS does not analyze the impacts of ground 
7 and air vibrations caused by the proposed DARHT facility on 

cultural resources. Rather, the draft EIS states with regard to 
the Nake•rnuu site that air vibrations are a greater concern than 
soil vibrations, that any cumulative damage caused by vibrations 
will be reported in a subsequent report, and that damage will be 
mitigated. (Draft EIS pages 5-27, 5-28) The draft EIS also 
indicates, however, that the cumulative impacts of air vibration 

7 I are unknown. (M.,.) Moreover, there is no explanation of how damage 
will be mitigated, This is a particular problem because Nake•muu's 
pristine state makes it unlikely that damage could be mitigated 
without altering the site. The draft EIS's treatment of this issue 
therefore is not adequate. 

I 
Third, the draft EIS asserts that flying debris from the 

8 proposed facility will not have an effect on Nake•muu because they 
will be less than one inch in diameter and will not be falling with 
great force when they hit the site. (Draft EIS page 5-28) That 
analysis ignores two important points, however. The first is that 
the Phermex facility has generated much larger shrapnel fragments 
which are found in the area surrounding that facility. The second 

8 1 is that the presence of shrapnel on a site such as Nake•muu has a 
direct and negative impact on the integrity and feel of the site, 
even if that shrapnel causes no structural damage. 

9 

Finally, the draft EIS makes no mention of the need of Pueblo 
members to use and to have access to the Nake'muu site. The draft 
BIS' s analysis of noise, vibrations, and debris caused by the 
proposed DARHT facility does not address the impacts of those 
effects on Pueblo members who visit the site. There is also no 
consideration given to providing Pueblo members with access to the 
site. These are issues that should be addressed. 

5.0 Conclusion 

The Pueblo therefore requests that these issues be addressed 
before a decision is made on whether to proceed with the proposed 
DARHT facility. 
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Los Alamos National Laboratory, 1990, Environmental Surveillance at 
Los Alamos During 1989, Environmental Protection Group, LA-11628-
ENV. 

Los Alamos National Laboratory, 1991, Environmental Assessment 
Expansion of Area G, EA-90-004L 

Los Alamos National Laboratory, 1994, Environmental Surveillance at 
Los Alamos During 1992, Environmental Protection Group, LA-12764-
ENV. 

Los Alamos National Laboratory, 1992, Environmental Surveillance at 
Los Alamos During 1990, Environmental Protection Group, LA-12271-
MS. 
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New Mexico 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

Ms. H. Diana Webb 
u.s. Department of Energy 
Los Alamos Area Office 
528 35th Street 

May 10, 1995 

Los Alamos, New Mexico 87544 

Dear Ms. Webb: 

Thank you for the opportunity to comment on the Draft Environmental 
Impact Statement, Dual Axis Radiographic Hydrodynamic Test. Upon 
review of the materials you sent, we see no need for further 
comment from our office at this time. 

If you have any questions, please do not hesitate to call Karen 
Lightfoot, Endangered Species Botanist for the State of New Mexico, 

Sincerely, 

A,.:/ .. /.../· '<.-fd// ,~vY .. ~j?"~ . ./'('/_J/.·:::--- -~-· 

Karen s. Lightfoot 
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GARY E. JOHNSON 
COVJ:HI\'IIR 

June 23, 1995 

State of New Mexico 
ENWRONMENTDEPARTMENT 

Harold Runnels Building 
1190 St. Francis Drive, P.O. Bor 26110 

Santa Fe, New Merico 87502 
(505) 827-0169 

M. Diana Webb, DARHT EIS Document Manager 
Department of Energy 
Los Alamos Office 
528 35th Street 
Los Alamos, New Mexico 87544 

Dear Ms. Webb: 

MARK E. WEIDL.F.R 
8KCilBTAllY 

EDt:AR T. THOilN1YJN.111 
TJErl1rYM!f:lllt7AII.Y 

RE: DRAFT ENVIRONMENTAL IMPACT STATEMENT (DEIS), DUAL AXIS 
RADIOGRAPHIC HYDRODYNAMIC TEST ( DARHT) FACILITY, ( DOE/EIS-
0228/D), U.S. DEPARTMENT OF ENERGY, MAY 1995 

The following transmitts New Mexico Environment Department (NMED) 
staff comments on the above-referenced Draft Environmental Impact 
Statement (DEIS). 

WATER QUALITY ISSUES 

Section 4.4.2, p. 4-27, par.l: A spring discharges within 
Threemile Canyon, approximately a quarter mile from the confluence 
of Pajarito Canyon and Threemile Canyon. The statement, "The 
presence of a permanent perched or alluvial water body in this 
canyon is considered unlikely .. should be revised to reflect site 
conditions. 

Section 4.4.3, p. 4-38, par.S: It is agreed that the presence of 
perched-intermediate depth aquifers or ground water may exist near 
the vicinity of TA-15 and may be influenced by activities conducted 
at the Dual Axis Radiographic Hydrodynamic Test (DARHT) Facility. 
It should be noted that the hydraulic connection betwen known 
occurrences of perched-intermediate depth ground water and the main 
aquifer is not understood. 

Section 4.4.3, p. 4-38, par.6: It is further agreed that "There 
are no wells in TA-15; therefore, all inferences on the main 
aquifer beneath this technical site have been drawn from 
information derived from supply wells and deep test wells near TA-
1511. It is inadequate to sample production wells and test wells 
which have great screen lengths, high dilution factors, and draw 
conclusions as to the influence from potential release sites. The 
screen lengths within the test wells near TA-15 are from 300 feet 
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to 620 feet longer than recommended by the u.S. Environmental 
Protection Agency (EPA). 

If DARHT Facility operations have the potential to impact ground 
water quality, Los Alamos National Laboratory ( LANL) may be 
required to obtain a discharge permit for them. section 5.2.4.2 
of the DEIS indicates that infiltration into Threemile Mesa may 
contain levels of metals which exceed New Mexico Quality Control 
Commission (WQCC) standards. LANL should submit a Notice of Intent 
to Discharge to NMED's Ground Water Section (GWS) for evaluation 
of whether or not a discharge plan will be required for the DAHRT 
Facility. 

We find no conflicts in the DEIS with New Mexico surface water 
quality statutes or regulations. However, any DARHT Facility
related changes that could have a surface water quality impact, 
must comply with the State of New Mexico Water Quality Standards, 
Water Quality Act, Water Quality Control Commission regulations and 
related statutes. 

AIR QUALITY ISSUES 

The DEIS provides several alternatives to the proposed action 
including a "no action alternative". Relative to air quality 
effects, there is very little difference in the environmental 
impacts among the alternatives presented. To be noted is that under 
the No Action Alternative the U.S. Department of Energy (DOE) would 
continue to operate the PHERMEX facility at LANL with subsequent 
air emissions. 

Also, as discussed in the DEIS, radioactive emissions from the 
proposed facility would be regulated by the EPA and not by the 
State of New Mexico. Non-radioactive emissions from LANL are 
subject to NMED regulations established under the New Mexico Air 
Quality Control Act. 

As described in Chapter 3 of the DEIS, all of the alternatives are 
similar with respect to the type of weapons testing that will be 
performed. Weapons tests are described in detail in section 3.3.1, 
p. 3-3. Under all of the alternatives air emissions of certain 
toxic compounds will occur. Appendix A of Part Three of the New 
Mexico Air Quality Control Regulation (AQCR) 702 specifies that a 
permit is required if the emissions of certain toxic compounds 
exceed specified levels. According to the information provided in 
the DEIS, two air contaminants, Lithium Hydride and Depleted 
Uranium, may exceed the permit action levels in all of the selected 
alternatives, including the No Action Alternative. The only 
alternative in which these permit requirements would appear not to 
be triggered is the Enhanced Containment Alternative. Estimated 
emissions from the DARHT Facility (all alternatives except Enhanced 
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Containment) are summarized in the table below. 

3 

The air emissions exceedances calculated in the table are based 
upon an estimate of the weapons testing emissions averaged to an 
hourly basis. According to this calculation, the hourly emissions 
of Uranium and Lithium Hydride would exceed the NMED permit 
requirements by one order of magnitude. It is important to note 
that this is a conservative estimate since the emission value(s) 
has been averaged. According to information presented in the DEIS, 
the schedule for testing would be 20 shots (individual weapons 
test) per year. In addition, the maximum test shot size was assumed 
to be 500 lbs with a potential for aerolization of depleted uranium 
at 50,000 grams (See Appendix C - Cl.3.3 Hydrodynamic Testing). 
Based on this information it would appear that individual test 
shots could significantly exceed the NMED permit requirements for 
Uranium and Lithium Hydride. 

In Summary, our review of the DEIS indicates that an AQCR 702 
permit would be required for the proposed DARHT Facility, No Action 
Alternative, and all other Alternatives (with the possible 
exception of the Enhanced Containment Alternative) with respect to 
Uranium and Lithium Hydride emissions. Under AQCR 702 Part Three 
C.Z., LANL will have to receive an AQCR 702 Construction Permit 
from the Department prior to construction. Under AQCR 702 Part 
Three F. 3. d. the Department will deny the permit application "if 
the source will emit a toxic air pollutant in such quantities and 
duration as may with reasonable probability injure human health". 

CONTAMINANT 

Depleted 
Uranium 

Lithium 
Hydride 

ANNUAL 
EMISSION 
DARHT (1) 
AND ALTE:R. 

700 Kg 

100 Kg 

HOURLY 
EMISSION 
DARHT (2) 
AND ALTER. 
(ESTIMATED) 

79.9 g/hr 

11.4 g/hr 

NMED 
AQCR 702 
PERMIT 
REQUIRE. 

6 g/hr 

0.76 g/hr 

(1) Annual emission value from Table Cl-7 from Appendix C, 
DEIS. 

( 2) Hourly average ( 8, 760 hrs/yr) based on annual total 
emission value from Table Cl-7, Appendix C, DEIS. 

Air quality concerns would also be addressed in any operating 
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permit issued under AQCR 770 - Operating Permits, for the entire 
LANL Facility. The DOE has indicated in the DEIS that they expect 
to submit an operating permit application to NMED in 1995. Permit 
conditions would be determined upon review of the permit 
application(s). Permit(s) would be subject to review and comment 
by the public and EPA. 

RADIATION PROTECTION ISSUES 

A number of observations related to radiation protection of the 
public may be made from the information provided in the DEIS: 

* Projected depleted uranium use by Preferred Alternative is 
700 kg as compared to present use at PHERMEX of 200 kg. 

8 I * Increased testing could lead to increased release of hazardous 
materials, and thereby to the possibility of having to 
classify the firing-site as a mixed-waste site. 

* 

* 

* 

* 
9 

101 * 

* 

Tests conducted are "implosions" rather than "explosions", 
therefore most of the materials would be deposited at or near 
the firing point. Materials released during open-air tests 
at the PHERMEX facility have resulted in low but observable 
quanti ties of lead, beryllium, and mercury on or near the 
firing site. These materials were not observed beyond 460 ft. 
of firing site. 

Based on average amount of depleted uranium used per year at 
PHERMEX, the amount of depleted uranium of respirable size 
available for dispersal beyond the immediate vicinity of the 
firing site would amount to about 10 kg annually. 

Tests at four LANL locations have indicated tritium migration 
to the main aquifer from overlying contaminated perched 
aquifers. The method of communication between intermediate 
perched and deep aquifer formations is unknown. 

The solubility of uranium in LANL waters appears to be 
substantially above its proposed maximum contaminant level 
(MCL) value (National Primary Drinking Water Regulations: 40 
CFR 141). Concentrations of depleted uranium in surface waters 
could be slightly above the proposed MCL immediately below 
PHERMEX. 

Radiological impacts may result from exposure to depleted 
uranium and tritium released to the atmosphere. Assume that 
10% of all materials become respirable following a test. 

DOE estimates up to 25% of all tests might be "uncontained". 
Plutonium tests to he done in double-walled steel vessels. 
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DOE assumes failure of single-walled containment vessel 5% of 
the time (gasses and small fragments), double-walled vessels 
show full containment. 

* Under the Enhanced Containment Alternative, DOE expects to use 
containment for any experiment with materials made from 
beryllium, depleted uranium or RCRA characteristic metals. 
At least 99% by mass would be contained. 

Two general comments may be made on the basis of the aforementioned 
observations. The Enhanced Containment Alternative would appear to 
be the preferred option relative to environmental protection and 
testing optimization. Although the most costly to put in place, 
operate, and maintain, it may be the more cost-effective to 
implement in the long run-- once account is taken of future clean
up costs and changing standards. In addition, given the prior 
statements on solubility of uranium and tritium in water, the 
uncertainty in the method of communication between perched and deep 
aquifers, and increased testing, DOE should seriously consider 
making a commitment to contain a higher percentage (if not all) of 
the tests, regardless of the selected alternative, in order to keep 
contamination at least at current or--preferably-- lower levels. 

We appreciate the opportunity to comment on this document. Please 
let me now if you have any questions. 

Sincerely, 

~ 
Environmental Jr~act Review Coordinator 

NMED File No. 903ER 
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June 26, 1995 

M. Diana Webb 
DOEILAAO 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

DOE OVERSIGHT BUREAU 
P.O. Box 1663, MSIJ-993 

Los Alamoo, New Mexico 87646 

DARIIT ElS Project Manager 
528 35th Street 
Los Alamos, NM 87544 

MARK B. WEIDLitM 
SECll~TAllY 

EDGAR T. THO.NTON, lll 
DEPlfn SECU1AilY 

RE: Review of Los Alamos National Laboratory's (LANL) Draft Environmental 
Impact Statement (EIS) for the Dual Axis Radiographic Hydrodynamic 
Test Facility (DARHT), Technical Area 15 

Dear M. Webb: 

The DOE Oversight Bureau (DOE OB) has reviewed the subject document. The following 
comments are provided for the purpose of communicating the results of the DOB OB review. 
These comments are not provided or intended for the purpose of representing the regulatory 
position of the New Mexico Environment Depanment. 

DOE OB General Statement on the proposed completion of the DARHT facility 

DOE OB recommends and supports the "Enhanced Containment Alternative" (Section 3.7) for 
the proposed completion of the DARHT facility at TA-15. In addition to the obvious benefits 
of limiting releases to the environment and therefore being more protective of the public health 
and the environment, there are a number of specific issues elaborated on and listed in the 
comments below (i.e., perennial stream and spring flows, aquatic communities in the adjacent 
canyons and the presence of threatened and endangered species (TES)) which support our 
backing of this alternative. In addition, DOE OB does not feel that DOll has adequately 
demonstrated that this alternative would compromise the diagnostic capabilities of the proposed 
facility. One major question that should be addressed by DOE is: Why will it be necessary to 
conduct 25 percent of the tests in an uncontained mode? LANL is purportedly working on 
reusable containment vessels which can be used with higher explosive loadings and accommodate 
a full diagnostic suite. DOE OB feels that the 25 percent figure was not adequately justified. 
In summary, DOE OB recommends that the "Enhanced Containment Alternative" should be re
written as to fully mitigate environmental impacts by the DARHT facility. 
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DOE OB Review of LANL's Draft ms for DARHT 
June 26, 1995 
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GROUND-WATER AND SURFACE-WATER 

I. 

2. 

3. 

4. 

Page 4-26, Section 4.4.1 

General Statement: It should be noted d1at surface-waters discharged off-site (San 
Ildefonso Pueblo, Bandelier National Monument, Rio Grand River, etc.) via Pajarito and 
Los Alamos Canyons from 1992 to 1995. Pueblo and Acid Canyon surface waters may 
have flowed off-site; however, we have no direct evidence. Ancho Canyon surface 
waters may have connected with Ancho Spring and subsequently discharged off-site (Rio 
Grande River); however, we have no direct evidence. 

Page 4-26, Section 4.4.1, Second paragraph, First sentence 

Comment: Recent investigations conducted in 1994 and 1995 indicate that there is a 
perennial reach in Calion de Valle. A total of three springs: Burning Ground (long 106 
20 15; !at 35 50 56), SWSC (long 106 20 25; lat 35 51 02), and Peter (long 106 20 25; 
!at 35 51 02), contribute to perennial flow in Cailon de Valle whose total combined flow 
has been measured at the culvert below MDA P, ranging from 18 gpm (1-20-95) to 80 
gpm (5-5-95). Visual observations have determined that Burning Ground and SWSC 
emanate at a relatively constant rate. On December 9, 1994, flow was encountered in 
Calion de Valle approximately 0. 8 miles up from the confluence of Water Canyon and 
Cailon de Valle. Flow continued some unknown distance down Water Canyon. More 
surveillance is needed to determine if flow in this reach is perennial. 

Page 4-26, Section 4.4.1, Second paragraph, Second sentence 

Comment: NPDES Outfall #05A056 discharges approximately 700 ft upgradient 
(southwest) from SWSC Line Spring. Should be noted that Material Disposal Areas 
(MDA) M is located near springs that contribute to perennial flow in Pajarito, and MDAs 
P and R are located near springs that contribute to perennial flow in Calion de Valle. 
Solid Waste Management Unit (SWMU) 22-015(c}, a former outfall and plating etching 
facility, is also located at the upper area of perennial flow in Pajarito Canyon. 

Page 4-26, Section 4.4.1, 1bird paragraph, Third sentence 

Comment: Recent investigations in Pajarito Canyon have shown that there are several 
(9) additional springs (4 perennial, 5 ephemeral) which feed a perennial reach in 
Starmers Gulch (tributary to Pajarito Canyon). TIIis perennial flow joins with the flow 
from Homestead Spring (long 106 20 21; lat 35 51 31) for a combined discharge that 
ranges from 46 gpm (8-9-94) to 120 gpm (2-24-95) and extending for up to 3 miles 
downstream, near the confluence of Two Mile Canyon (depending on climatic 
conditions). The flow in this reach Is supplemented by a smaller canyon, consisting of 
several perennial springs and seeps whose total combined flow has been measured to be 
12 gpm to IS gpm (2-10-95). This canyon joins Pajarito about l/3 mile below the 
junction of Starmers Gulch and Pajarito Canyon. 
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5. 

6. 

7. 

8. 

9. 

Page 4-26, Section 4.4.1, Fourth paragraph, First sentence 

Comment: Springs that supply perennial flow in Pajarito Canyon emanate from 
elevations that range from approximately 7,456 ft to 7,400 ft are: Cbarlies Spring (long 
I 06 20 21; tat 35 51 31) located in southern tributary to Pajarito Canyon, Bulldog Spring 
(long 106 20 17; lat 35 51 24) located in a southern tributary to Pajarito Canyon. 
Springs that supply perennial flow in Canon de Valle emanate from elevations that range 
from approximately 7,370 ft to 7,400 ft are: Burning Ground Spring, located in Cailon 
de Valle; SWSC and Peter Spring, also located in Canon de Valle. 

Page 4-26, Section 4.4.2 

General Statement: It should be noted that perched ground water in canyon alluvium 
and volcanics exist at the subject area. Little or no investigation has occurred. 

Page 4-27, Section 4.4.2, Second paragraph, First sentence 

Comment: Recent field surveillance indicates that a saturated perched zone within the 
canyon alluvium and an associated wetlands exists in tbe lower section of Threemile 
Canyon. The existence off a perched wne within the bandelier tuff andfor basalts 
beneath Threemile canyon bas not been investigated. 

Page 4-27, Section 4.4.2, Second paragraph, Second sentence 

Comment: It should be noted that hydrologic characteristics of the "Discharge Sink" 
in Potrillo Canyon have not been detennined. 

Page 4-27, Section 4.4.2, Third paragraph 

Comment: A total of three springs: Burning Ground, SWSC and Peter, contribute to 
perennial flow in Caiion de Valle, east of West Jemez Road, and the possibility of a 
perched wne within the canyon alluvium is probable. 

10. Page 4-27, Section 4.4.2, Fourth paragraph, Fifth sentence 

Comment: The thickness of the alluvium at Beta Hole and WC0-1 is 8 and 24 ft 
respectively. Hence, Beta Hole may have been drilled at an inappropriate location (i.e., 
side of canyon) for ground-water detection. Beta Hole was drilled for geologic 

121 infonnation, not ground-water exploration (Purtymun, 1995). "Near saturation" 
conditions existed at a depth interval of 24 to 32 ft at observation well WC0-1 in 
October of 1989 (Purtymun, 1995). It appears that perched ground water does indeed 
eltist in Water Canyon because two shallow wells, WCM-1 and WCM-2, were drilled 
due south of TA-15 and ground water was encountered (Purtymun, 1995). 
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II. 

12. 

13. 

14. 

Page 4-27, Section 4.4.2, Sixth paragraph, Sixth sentence 

Comment: No direct evidence exists to support this statement. The usage of the word 
"may" or "could" may be more appropriate. 

Page 4-30, Section 4.4.3, First paragraph: "Important contaminant transport mechanisms 
associated with surface water include: 
•Erosion and sedimentation (sediment and contaminant accumulation) of contaminated 
surface and near-surface materials 
*Infdtration of surface water that may be contaminated, or movement of water through 
a contaminated deposit that in tum carries contamination deeper into the soil/rock profde 
"Movement of contaminants in surface water as solutes, suspended sediments and bedload 
phases." 

Comment: Though storm water monitoring stations at the PHERMEX site exist 
(station #'s SWO-l5-l84A, B, & C), no data is presented that characterizes the water 
quality resulting from storm water runoff resulting in the movement of contaminants as 
solutes, or suspended sediments from a facility with . known contamination levels 
(approximately the same levels projected for the DARJIT facility). PHBRMEX storm 
water quality data, displaying the dissolved and suspended components, must be obtained 
and presented to verify that the model described in appendix E3 correctly simulates the 
transport of depleted uranium, beryllium and other heavy metals. 

Page 4-30, Section 4.4.3, Fifth paragraph: "Surface water sampling station locations 
near TA-15 are presented in figure 4-14. The radiochemical, trace metals, and chemical 
quality analysis of samples taken at Pajarito Canyon, Water Canyon, and Ancho Canyon 
at the Rio Grande are listed in tables 4-{; and 4-7 (LANL 1994a). • 

Comment: The surface water monitoring station for Water Canyon is located just 
below the junction of Water Canyon and Canyon de Valle. The data presented in Table 
4-6 and 4-7 is representative of springs, NPDES outfalls and snowmelt runoff from 
watersheds upstream from the potential effects of PHERMBX and the proposed DARHT 
facilities. The data presented in table 4-6 is for dissolved constituents (fdtered prior to 
analysis) and therefore does not include the suspended sediment component. This data 
does not adequately characterize the water quality of Water Canyon and does not assess 
contaminant contribution from the PHERMEX facility. 

Page 4-30, Section 4.4.3, Fifth paragraph, Second sentence 

Comment: It should be noted that Ancho Canyon surface-water data may actually be 
from Ancho Spring. Ancho Spring water is ground water, not surface water. 
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15. 

16. 

Page 4-33, Section 4.4.3, Tenth paragraph 

Comment: It should be noted that isotopic data from LANL test wells are questionable 
due to the fact that the wells are not adequately grouted wbicb could cause wellbore 
leakage. Hence, results may yield erroneous results. We question all analytical and 
aquifer data from these test wells. 

Page 5-18, Section 5.l.ll.l, Fint sentence: "Environmental monitoring currently 
performed at LANL would continue under the No Action Alternative. Existing stations 
for monitoring external penetrating radiation and radioactive and hazardous substances 
in air, water, soil, and sediment would be used to monitor the environmental impacts of 
the facility. • Thls section is repeated for all alternatives. 

*Comment: Existing surface water monitoring stations are inadequate to assess the 
impacts of the existing PHERMEX facility (see comment 13). The Water Canyon 
surface water monitoring station needs to be located further down stream in Water 
Canyon to adequately assess all runoff Water and Caiion de Valle from the existing 
PHBRMEX and the proposed DARHT facilities. Storm water monitoring stations at the 
PHBRMEX site need to be monitored to verify that the surface water model adequately 
predicts contaminant transport from the existing faciUty. The construction of a new 
facility on LANL property (DARHT) may require a modification of LANL's general 
storm water permit. Mitigation measures (i.e., the Installation of catchment basins) 
should be addressed in the I!IS in order to prevent the transport of contaminants to Water 
Canyon, Caiion de Valle, and Potrillo Canyon and to monitor storm water runoff from 
these facilities. 

THREATENED AND ENDANGERED SPECIES 

17. 

18. 

Page 4-43, Section 4.5.4, First paragraph, First sentence: "Surveys conducted at TA-15 
in 1992 (Risberg 1995) did not locate any currently listed threatened or endangered 
species (Table 4-12), although suitable habitat may exist for many of these." 

Comment: The statement that suitable habitat may exist for TES species does not 
adequately address the location of suitable habitats, what surveys were conducted and 
according to what protocol. Recent investigations have determined the presence of 
suitable Mexican Spotted Owl habitat within approximately 1/4 mile of the proposed 
DARHTsite. 

*Page 4, Section 3.1.2, Fourth paragraph in: Draft Biological and Floodplain/Wetland 
Assessment for the Dual Axis Radiographic Hydrodynamic Test FaciUty (DARHT), 
Debra Risberg, February 1995, LAUR 9S-649: "Results from initial modeling indicate 
three areas within Laboratory boundaries that could have potential owl habitat, one of 
them being an area near the junction of Water Canyon and Caiion de Valle. Because the 
model is based on topographic featores, the nature of the forest stand is unaccounted for; 
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19. 

20. 

21. 

thus, this area would not be suitable for nesting spotted owls due to the extensive bum 
caused by the 1977 La Mesa Fire." 

Comment: The model used to determine potential Mexican Spotted Owl habitat 
underestimates suitable owl habitat. Extensive field checking is required when this model 
is used. Recent field investigations have determined that suitable ow I habitat exists in 
Canon de Valle, Threemile Canyon and Pajarito Canyon. Ongoing Spotled Owl surveys 
(ESH-20) in these canyons indicate that at least one pair of Spotted Owls is present in 
the project area. Until the nest and/or roost area is located, aU suitable habitat must be 
considered occupied. 
•Note: This comment is related to the Draft EIS for DARHT but refers to a different 
document referenced above. 

Page 5-59, Section 5.8.1, Last sentence on page: "Distutbing wildlife as a result of blast 
noise from detonation of high explosives• 

Comment: This addresses impacts due to uncootained tests. This would require 
seasonal restrictions (from March 1 -August 31), on uncontained tests, to prevent the 
distutbance of Mexican Spotted Owls during the matinglnesting season. These seasonal 
restrictions apply to noise due to construction as well as the blast noise from detonation 
of high explosives. This distutbance may result in the disruption of mating, or disrupted 
feeding of nestlings, resulting in reproductive failure of a pair of owls. Intensive studies 
should be initiated to determine the effects of current blast noise on nestinglroosting 
spotted owls and mitigation measures need to be addressed to prevent a takings issue. 

Page 5-18, Section 5.1.11.1, First sentence: "Environmental monitoring currently 
performed at LANL would continue under the No Action Alternative. Existing stations 
for monitoring external penetrating radiation and radioactive and hazardous substances 
in air, water, soil, and sediment would be used to monitor the environmental impacts of 
the facility. • 

Comment: Additional studies, especially biological studies must be initiated to monitor 
the impacts of the proposed facility. SmaU mammal studies need to be initiated that will 
determine the current contamination levels present in prey that may be utilized by 
Mexican Spotted Owls. The impacts of feeding contaminated mice to nestling Spotted 
Owls must be evaluated to prevent a takings issue. Studies also should be initiated to 
determine the concentration of contaminants found in pellets found near Spotted Owl 
roostlnest sites. 

Page 5-11, Section 5.1.5.4, First sentence: "It is unlikely that activities at PHERMBX 
would change the attractiveness of the area for potential use by threateoed or endangered 
species. The concentration of depleted uranium and metals in foodstuffs of threatened 
and endangered species is expected to remain negligible. Ingestion of these substances 
is not expected to have any consequences to these populations. • 

Comment 8, page 7 

231 

,241 

251 

261 

27 

28 
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22. 

23. 

Comment: See above comments. What studies of foodstuffs have been completed 
which allow these expectations to be stated? 

Page 5-26, Section 5.2.5.1.2, Second paragraph: "Impacts upon wildlife would be 
caused by repetitive, short-term disturbances from site activities. However, these 
impacts would be insignificant to overall population levels. • 

Comment: Populations of TES species is not the issue, individual animals and the 
impacts upon each individual or their habitats need to be addressed. 

Page 5-27, Section 5.2.5.4: "It is unlikely that completion of DARHT construction 
would change the attractiveness of the area for potential use by threatened or endangered 
species. • 

Comment: This statement needs qualification. Seasonal restrictions would need to be 
placed on construction for the protection of TBS species. 

AIR QUALITY AND IIUMAN HEALTH 

24. Page 3-21, Section 3.5.2, Sixth paragraph, First sentence 

25. 

26. 

Comment: It is presumed that the limits established under the NESHAPS permit 
would not limit testing under the Enhanced Containment alternative. These limits apply 
to the release, not the use of depleted uranium. 

Page 3-24, Section 3-7, First paragraph 

Comment: 1be need for conducting 25 percent of the tests in an uncontained mode 
is not adequately justified. The only satisfactory explanation given is the need to conduct 
optical diagnosis. However, it is not clear whether the prototype containment vessel, 
stated to be able to accommodate a full suite of diagnostics, would accommodate 
Iaserlo~ical diagnosis. 

Page 4-14, Section 4.2.5, Last paragraph: "Later in 1993, three air monitoring stations 
.. . were added downward of the firing site for PHERMEX and DARHT. The 
monitoring stations are about 320 to 3,200 ft (100 to 1,000 m) northeast of the fuing 
site. The samples collected at these stations are analyzed for isotopic uranium, isotopic 
plutonium, gross alpha, beta gamma, and beryllium (Jacobson 1995). • 

Comment: The significance of these stations is unclear. No data is presented from 
these three stations, nor is there any reference to the possible future use of these stations 
for monitoring any of I be operational alternatives presented. Since the soil around 
PHERMEX is contaminated as a result of previous experiments, it may be worth while 
to examine the possibility that these stations can detect the effects of soil resuspension 
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27. 

due to wind or construction activities in the vicinity. 

Comment: Does the term "downwanl" mean down wind or down gradient? The 
samplers would be most effective if they are place down wind of the prevailing daytime 
winds. 

Page 4-69, Section 4.8.1.1, Third paragraph, Second sentence: "In 1992, the estimated 
maximum EDE resulting from LANL operatiollli was 6.1 mrem, taking into account 
shielding by buildings (30 percent reduction) and occupancy (100 percent of residences, 
25 percent for businesses)." 

Comment: It should be noted that EPA Region 6 issued DOE a Notice of 
Noncompliance (NON) with the National Emissions Standanls for Hazardous Air 
Pollutants (NESHAPS), 40 C.F.R. part 61, Subpart H, on November 23, 1992 for taking 
into account the shielding by building (30 percent reduction) in assessing the dose for 
1990 LAMPF emissions. It is recommended that the shielding criteria not be used in 
dose calculations. 

28. Page 4-70, Section 4.8.1.1, First paragraph 

29. 

30. 

31. 

Comment: Comparison with the DOE 100 mrem/yr PDL is misleading when as is 
stated 95 percent of the dose is attributable to the airborne emissions from LAMPP. A 
more appropriate comparison would therefore be made to the EPA's 10 mrem standard 
for radionuclide air emissions. 

Page 5-4, Table 5-1 "Impacts on Air Quality from Hydrodynamic Testing in tbe No 
Action Alternative"; Page 5-37, Table 5-12 "Impacts on Air Quality from 
Hydrodynamic Testing in the Enhanced Containment Alternative" 

Comment: Intuitively, it is unclear why tbe values for beryllium, heavy metals, and 
lead are greater for the Enhanced Containment Alternative (Table 5·12) compared to the 
No Action Alternative (Table 5-l). 

Page 5-50, Section 5.4.12 

Comment: Tbe range provided for the lessening of the required soil cleanup under the 
Enhanced Containment Alternative (25-90 percent) is too broad. This is an important 
component of tbe cost savings associated with the Enhanced Contaimnent Alternative and 
should therefore be more accurately estimated. 

Page 5-36, Section 5.4.2.1.2 "Operations"; Page C-4, Section Cl.3 "Source Term"; 
and Page H-4, Section H2.2 "Atmospheric Release": 

General Statement: There are inconsistencies through out the document regarding the 
elevation of pollutant release for the uncontained alternatives. On page 5-36, Section 

34 

Comment 8, page 9 
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32. 

5.4.2.1.2, frrst paragraph, the statement is made that the emissions for beryllium, heavy 
metals, and lead are higher for the Enhanced Containment Alternative compared to the 
other alternatives because the calculations are preformed as a ground level release rather 
than as an elevated release. Page C-4, Section Cl.3, states that pollutants were assumed 
to be released from a ground level point source with tbe exception of fugitive dust 
emissions during construction. Page H-4, Section H2.2, third paragraph, deals with 
determining the effective release height to be used in tbe GENII and MEPAS models. 
It is very unclear under which circumstances an elevated height release was assumed, and 
exactly how these assumptions affected tbe final outcome of the model calculations. 

Page D-3, Section 0.2, Second paragraph 

Comment: The term "area-weighted integration" should be defined as it applies to this 
context. 

DOE correspondence to NMED DOE OB comments on this document should be directed to John 
Parker at (505) 827- 4355. 

SY:sy:mp:mrd:bs:rfs:jwp 

Sincerely, 

. 2ftf(-0-• .fw,,/c-.-M'L_ 

Steve Yanicak, DOE Oversight Bureau, POC/LANL 
New Mexico Environment Department 

cc:: Ivan Trnjillo, DOE POC/ LAAO 
Barbara Driscoll, EPA Region 6 
Gilbert Sanchez, Environmental Director San ldlefonzo Pueblo 
Neil Weber, Bureau Chief, NMBD DOE Oversight Bureau 
John Parker, Program Manager, NMED DOE Oversight Bureau 
Ralph Ford-Schmid, NMED DOE Oversight Bureau 
Bill Stone, NMED DOE Oversight Bureau 
Michael Dale, NMED DOE Oversight Bureau 
Mary Perkins, NMED DOE Oversight Bureau 
Dave Englert , NMBD DOE Oversight Bureau 
Benito Garcia, Bureau Chief, NMED HRMB 
Teri Davis, NMED HRMB 
Glen Saums, Program Manager, NMBD SWQB 
Cecilia Williams, Bureau Chief, NMED AQB 
Dennis McQuillan, Program Manager, NMED GWPRB 
Gedi Cibas, NMBD Administrative Services Division 
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LOS ALAMOS COUNTY 
P.O. Box 30 Los Alamos, New Mexico 87544 505·662-8080 

Fax 505·662-8079 

COllffrV COUifCIL 
a.. ..... 

l..ow/ljH•1111 

Vk•OUitMan 
Ombe.S...WI ..... ~ 
J H. "St,~dl." FrrtUHrll 
Uu>IINulr 
H•fJI{Cllngn)~kh 
Jfmc;.w,.,......,., 
Honfa8.Pottgr~ll 

June 5, 1995 

Los Alamos County supports the Department of Energy 

recommendation to complete construction of the Dual 

Axis Radiographic Hydrodynamic Test (DARHT) facility. 

We believe that DARHT is a necessary implement for 

stockpile safety and reliability. This science based 

stewardship is a mission for which Los Alamos National 

Laboratory (LANL) is uniquely qualified and LANL is the 

only facility capable of performing this mission in its 

entirety. The United States of America must be 

prepared with nuclear weapons expertise in case of the 

unexpected. DARHT assures reliable stewardship by 

demanding the highest of technological skills. Upon 

review of the draft E.I.S., the Los Alamos County urges 

the Department of Energy to complete this facility 

without further delay. 

':A Consolidate City and County Government" 

2 

3 

14 

5 

6 

7 

8 
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• :1 tecluladyne 
l~J engineering consultants, inc. 

P.O. Box 13928 Albuquerque, New Mexico 87192 
Tele. SOS-299-8697 Fax 50~·296-0895 

Ms. M. Diana Webb 
Re: May 1995 DAHRT Draft EIS 
Los Alamos Area Office 
U.S. Department of Energy 
528 35th Street 
Los Alamos, NM 87544 

Dear Ms. Webb: 

May II, 1995 

The DAHRT DEJS is to be used by the DOE dedsiolllllllker in choosing from among the 
analyzed alternatives, one of which is Plutonium Exclusion. The DEIS is totally lacking in any 
analyses on which could be based a rational choice on whether or not plutonium experiments 
should be conducted at the DAHRT. For example, there is nothing in the DEIS to answer the 
following questions, which would seem crucial to the dedsionmaking on that point. 

I) What is the exact design (dimensions, type-<>f-material, etc.) of the "double-walled containment 
vessels1

' which would be used to contain plutonium experiments? 

2) What would be the maximum allowable amount of plutonium involved in a single experiment? 

3} What is a reasonable asswnption for the isotopic composition of the plutonium? 

4) Would plutonium test assemblies be assembled outside of, or inside of, the containment 
vessels? 

5) What would be the consequences of potential accidents involving plutoniwn? 

6) After a plutonium experiment, how would the resultant TRU waste be processed and disposed? 

1) What would be the programmatic impact to DOE of Plutoniwn Exclusion? 

I believe that the incorporation of additional material in the EIS addressing these points would 
contribute greatly towards improving public confidence in the safety of DOE operations. 

cc: Carol M. Borgstrom (DOE/EH-25) 

Sincerely, 

Cf7~J·~ 
David I. Chanin 
Senior Risk Analyst 

30004229 
US DOE/LAAO - IN 
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Re: Comments - DA.RHT Facility Df.IS 

Hay 9,1995 

Diana Webb 
DOE, Los Alamos Area Office 
528 35th St. 
Los Alamos, NM 87544 

Dear Ms. Webb. 

Carson Forest Watch 
'30ll: 15 !Jano, Nil • 8'1543 • 505·587-2848 

On behalf of our citizens group in northern New Mexico, the following 
are some comments regarding the DEIS for the proposed DARHT facility: 

1) The DEIS preferred alternative (construction of the dual facility) \llould 
violate the National llistoric Preservation Act {NRHP) by impacting a site 
eligible for the National Register of Historice Places, and under this 
alternative, llitigotion would not be sufficient to avoid impact to this site, 
The DEIS states that further consultation will be conducted with SPHO, however, 
this preferred alternative currently does not have concurrance from this office, 
and it is likely that the preferred alternative would not avoid damage to the 
site, even with mitigation measures. We cannot support any alternative 
which damages any cultural resources, especially one with such i•portance as 
the Nake'muu site. The DOE should not have released this DEIS before 
final concurrence was reached or final consultation conducted with SHPO, 
because it omits the possible effects to i11portont cultural sites under this 
alternative, which is the preferred alternative, The public needs this infor
mation before determining the significanseof the i111pacts of each alternative -
and the DEIS failed to do this. By merely stating that further consultation 
will be conducted with both the Pueblo of San Idelefonso and SHPO, the DEIS 
fails to odequately disclose the real impacts of the preferred alternative 
on important resources - which violates NEPA. 

2) The OOE should choose a less environmentally damaging alternative -
it is clear fron the DEIS that several other action alternatives could 
accomplish nearly the same results as the preferred alternative - and would 
cause less damage to important cultural resources. NEPA requires that an action 
agency explain clearly oll reasons it chose not to implement the most 
environmentally preferrable alternative. In this DEIS, the OOE failed to do so. 

3) Once again - the purpose and need for this proposed action is not clear, 
nor not backed up by reasoned scientific analysis or fact. While the OOE 
did give discussion to bogus reasons involving national security - it failed 
to fully describe current world nuclear dis-armament treaties and peace efforts, 
ond give a comprehensive analysis of the need for LESS testing of nucleor 
moteriuls, weapons reductions, etc. N&PA requires a greater discussion of 
other foctors ·- including the cumulative impocts of continued hazardous and 
radioactive materials testing on the Parajito Plateau. 1''1., DF.IS bi.'!.s t() rlo t:hiCJ. 
We doubt the judge will buy the DOE arguement for purpo".,.. O'r~d twt:J -- t".-..pe.:iAll}' 
since the DOE is continuing to propose this dual facilit~ 7.lt~rMlive, dS the 
judge expected. The course of action was clearly pre-det~l·m~/Hf!'·~. and ll!is D~l~{ 
merely is an effort to justify a decision already made t·f th~ "\!~f. V.it.~lut ... P.:-, (lf fiFr'•,. 

Comment II, page 2 
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4) We question the ability of the DOE to prepare an adequate document for 
this facility in such a short amount of time. A Forest Service timber sale 
takes a longer amount of time to prepare - and this DEIS was released only 
months after the judge ruled that the DOE prepare such a document to 
comply with NEPA. Again - it is clear that the DOE is hurrying preparation 
of its environmental review to justify a project it has already started. 

5} The DOE has failed to receive Section 7 ESA concurrance from the US Fish 
and Wildlife Service regatding this projects impacts on T. and E. species. 
The DEIS should have disclosed the results of the Biological Opinion from the 
USFWS BEFORE releasing this DEIS, and each alternative should have been 
rated regarding the USFWS position on their impacts to T. and E. species. 
We also did not see the Biological Evaluation or Assessment required by the 
DOE that determines effects. by alternatives, on each T. and E. species that 
may be affected by this project. Without disclosure of the results of the 
Section 7 Consultation (formal) with the US Fish and Wildlife Service -
the public has no information whether any alternative or which alternative 
would be likely to adversely affect or even jeopardize any Threatend or 
Endangered species - or their habitat in this DEIS. Violation of NEPA. 

6) What will be the effects of each alternative upon the Suitable habitat for 
the Mexican spotted owl? Again - the DEIS fails to disclose the presence 
of suitable habitat for this species near the project area, and fails to 
disclose the fact that Criticial Habitat for this species has been proposed 
by the US FWS, and much of this involves habitat in the Jemez Mountains. 
Without complete Section 7 concurrance for each alternative, or at least 
a disclosure of comments from the USFWS regarding impacts, by alternatives, to 
any T. and E. species that may occur within this project area - the public 
has no information regarding the impacts of this project upon many species 
of concern. · 

7) Mitigation is not the same as protection - and the DEIS is relying upon 
mitigation to insure protection for important cultural sites and forL aod E. 
species. We disagree that mitigation can be sufficient to insure protection 
for these important resources ~ and the DEIS fails to rate the effectiveness 
of the mitigation measures. NEPA requires that mitigation measures not merely 
be listed - which the DEIS failed to do - but also be rated for the effectivenss 
and liklihood of actually aceiving these protection measures. 
The DOE has a terrible past track record of protecting natural resources and 
cultural sites. Mititigation measures in the past have not been sufficient 
to protect groundwater pollution and contamination from LANL and DOE operations. 
There is continuing contamination from DOE facilities to groundwater and soils, 
and air quality, and leaking waste facilities and discharge sites. The DEIS 
fails to acknowledge the ineffectiveness of current mitigation to keep 
radioactive and hazardous waste materials out of soi 1 ond groundwater resources 
throughout the LANL complex, and extending far outside of the boundaries of 
DOE lands, as far as the .Rio Grande. 

We appreciate the opportunity to comment on this DEIS, and would like a reply 
to our concerns both now, and in the Final EIS. 

We hope that in the future, the DOE and LANL will not wait for a citizen group 
and a judges order to comply with the law. d ,~ 
Sincerely, Joanie Berde for Carson Forest Watch and La Comunidad C tit.izens Groups 

Copies to: Congressman Bill Richardson 1 Los Alamos Study Group 
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Citizens for Alternatives to Radioactive Dumping 
144 Har.vard SE 

Albuquerque, New Mexico 87106 
June 21, 1995 

Ms. Diana Webb, DOE/LAAO 
528 35th Street 
Los Alamos, New Mexico 87544 

Dear Diana: 

The following are CARD's comments on the DARHT: 

CARD opposes projects which continue to nuclear weapons work which 
has for fifty years produced contamination for which there are no 
acceptable environmental solutions. 

The DARHT program is a "stockpile stewardship program" and should 
be examined along wi tb all other such programs in that programmatic 
EIS. In his decision Judge Mechem ordered the DOE to place the 
DARHT in context, considering all related actions. That is best 
done in a programmatic EIS. The DARHT is also part of the site
wide EIS process and therefore should not receive any decision 
until that process is completed. 

There are many complex environmental aspects to this project which 
are not addressed in the EIS. Among these ara the geology of the 
site, the potential for migration of contaminants into groundwater 
and the dangers of transporting reprocessed plutonium to LANL. 

The need for DARHT has not been established to our satisfaction. 
All the evidence we have read indicates that the stockpile does not 
age. There is not clear reason for this huge project given that 
evidence. The environmental danger of a project which has no 
practical value to the citizens of New Mexico must be eeriouslf 
questioned. 

LANL is notoriously out of compliance with environmental laws. 
This situation must be rectified before any new facilities are 
constructed. The DARHT should receive the No Action alternative. 

Sincere! 
"7 y,~ 
-~ . 

arlan {. ~ubli d Harris ./~ c In£ Liaison D'ormation/ 1rector 

US DOE(LAAO - IN 
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Comments to the 

United States Department of Energy 

on the 

Dual Axis Radiographic Hydrotest Facility 

Draft Environmental Impact Statement 

June 29, 1995 

Submitted by 

Jay Coghlan, Research Analyst 

for 

Concerned Citizens for Nuclear Safety 

to 

Ms. Diana Webb 
DARHT ElS Project Manager 

Los Alamos Area Office 
U.S. Department of Energy 
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DARHT's Purpose and Need 

Until1993, DOE and LANL budget requests described DARHT as a weapons design 
facility. LAl"\JL and DOE now argue that DARHT is critically needed to ensure the 
safety and reliability of an aging stockpile of nuclear weapons. Existing American 
nuclear weapons have already been demonstrated to be safe and reliable through 
more than a thousand full-scale tests. Because the great majority of defects (if any) 
are found in the first few years of a weapon's life, confidence in a weapon actually 
increases with age. Furthermore, virtually all defects are mechanical and 
nonnuclear in nature and have nothing to do with the primaries that DARHT 
would study. Nevertheless, the Purpose and Need Section of the DARHT DEIS 
carries a number of unsubstantiated and ominous warnings. "The sooner tlmt DOE 
can obtain better diagnostic informatioll, the sooner the Nation can determine if its 
existing nuclear deterrent is sufficient." Who is there that argues that our nuclear 
deterrent is not sufficient? If it is not sufficient, why is the U.S. engaging in strategic 
arms talks? Another unsubstantiated statement reads, "DOE has considerable 
evidence to indicate that, as weapons age, problems related to the deterioration of 
weapon components can and do occur." Statements like these demonstrate a 
replay of the national security argument that was found wanting in the DARHT 
preliminary injunction proceedings. As the Judge stated in granting a preliminary 
injunction, "Ample evidence points to the fact that the existing nuclear stockpile is, 

at this time, safe and reliable.'' 1 With present safety and reliability established, 
purpose and need questions are then directed to the future, based on what past 
experience has taught and where DARHT fits into the reconfigured nuclear 
weapons complex. 

In dismissing programmatic review in advance of the DARHT DEIS, DOE states in 
the DARHT IP: 

1 
Memorandum Opinion and Order. judge E.L. Mechem, January 26,1995, p.30. The judge was 

referring to, among other things, to March 15, 1994, testimony to Congress by Dr. Harold Smith, 
Assistant to the Secretary of Defense, Atomic Energy, DOD: 

I am pleased to report the stockpile Is safe, secure, reliable, and meets the current military 
requirements ... Our stockpile is becoming safer and more reliable simply because we are 
retiring older weapons ... Thus, we should enter the 21st century with a modern, safe and 
reliable stockpile consistent with the demands of START I and with anticipated military 
requirements. 

This statement was made in the presence of Dr. Victor Reis, Assistant Secretary for Defense Programs, 
DOE, who added: 

Right now, as Dr. Smith has said, that stockpile is safe and reliable. 

CCNS DARHf Comments, 6/29/95, page 2 

3 

Comment 13, page 3 

lilt is appropriate to proceed at this time with the DARIH EIS because 
the enhanced diagnostic capabilities proposed for DARI-IT are urgently 
needed to evaluate and assess the safety and reliability of the existing 
but aging nuclear weapons stockpile, particularly In the absence of 
nuclear underground testing testing. 2 

This statement contains a number of issues which deserve careful examination. 
Safety and reliability will be discussed separately. With respect to other issues, the 
stockpile, rather than "aging", is becoming "younger" due to planned retirements of 
individual weapons systems. DOE has data on weapons with lifetimes as long as 
thirty years. In contrast, of the seven remaining weapons systems in the enduring 
stockpile, the oldest is now 17 years old, as shown below: 
Remaining weapons systems 
861-3/4/10 (tactical bombs) 
861-7 (strategic bomb) 
W76 (SLBM) 
WBO (ALCM) 
883 (strategic bomb) 
W87 (ICBM warhead) 
W88 (SLBM) 

Year first placed in use 
1979 
1985 
1978 
1981 
1983 
1986 
19893 

The 1993 SNL Stockpile Life Study Summary ("Study") shows that 58% of existing 
defects have been discovered in a weapon's first five years and 80% in fifteen 

years.4 Hence, it can be argued that confidence in a weapon actually increases with 
age and that due to ostensible future uncertainties that the stockpile (after planned 
retirements) is after all things considered, at an optimal age. 

The new and reportedly adverse conditions imposed by the loss of underground 
testing are being used as the underlying rationale for the entire Stockpile 
Stewardship Program. Why then does the Study clearly state that "actionable" 

defects have never been first discovered in stockpile confidence UGT.s To the 
contrary, "actionable" defects have been first discovered in existing and robust 
surveillance programs with existing facilities. Of the 257 "actionable" defect types 
discovered, only 5% have involved the weapons primaries that DARI-!T would 

2 DARHT lrnpltmentation Plan, USDOE, February 1995, ch.l-p.8 
3 Year first placed in use from U.S. Nuclear Weapons, Chuck Hansen, Arcofax, 1988 
4 Graph entitled "Average 'Actionable' Defect Types per Weapon-Year for Each Year Beyond 
FPU," 1993 SNL Stockpile Life Study Summary. 
5 Ibid, Graph entilled "Where the 257 "Actionable" Defects Types Were First Discovered" 

CCNS DARIIT Comments, 6/29/95, page 3 
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Comment 13, page 4 

study.6 So, based on experience, of this 5% class of defects that DARHT would 
study, would not any age-induced phase change in pits be better examined by 

3 I metallurgical assay of the primary itself, rather than by hydrotesting of surrogate 
material? Or by detailed small-scale experiments using equation-of-state 
techniques? These analytical capabilities already amply exist. 

The argument can be made that metallurgical assay and other techniques are not 
sufficient because potential mixing/boosting problems at the last stages of implosion 
need examination. But here DARI-IT is apparently not of great use? These 

4 I comments then address the remaining, and perhaps key question: what is DARHT's 
utility in addressing aging effects on the implosion process. For example, DP Deputy 
Asst. Secretary Everett ~eckner has alluded to the possible accumulation of helium 
along a "grain boundary" that would presumably affect implosion symmetry. 
Bearing in mind appropriate classification boundaries, potential aging effects such as 

I 
this need to be explained to in order to fully justify DARHT's rationale. What will 

5 be yet more difficult to explain is how existing surveillance programs and existing 
facilities cannot meet this type of problem. This is especially true given the planned 
FXR Upgrade, a possible single-axis PHERMEX Upgrade (see later section) and the 
lack of consensus on the benefits of dual-axis imaging. 8 

rn combination, DOE's rationale of DARHT's critical urgency due to the aging of the 
stockpile and the absence of UGT is weak, compounded by doubts over the value of 
dual-imaging. These comments now turn to safety and reliability. 

Nuclear Weapons Safety 

In July 1991, Senior LLNL Physicist Dr. R.E. Kidder (now retired) completed his 
Report to Congress: Assessment of U.S. Nuclear Weapons and Related Nuclear 
Test Requirements. To the question of what fraction of nuclear safety problems 
6 Ibid. Graph entitled 257 "'Actionable' Defect Types Grouped by Design Skill Categories"' 

"For a number of stockpile systems, particularly those that are designed with insensitive 

high explosives and fire-resistent pits, planned radiography upgrades do not provide resolution 

adequate to observe the gas cavity configuration of the primary stage late in the implosion 
process." FY 1995 LANL institutional Plnn, p.43 

"The next frontier in radiography Is in determining mix. It would appear that DARHT will 

not be capable of addressing the mix issue," Phillip Sprangle, DARHf Feasibility Assessment 

Independent Consultants Final Report, March 1995, p. 39. 

8 "There was no consensus position presented to this panel on the needs and benefits of two beam 

radiography," Juan Ramirez, DARHf Feasibility Assessment Independent Consultants Final 
Report, March 1995, p.36. 

CCNS DARHT Comments, 6/29/95, page 4 
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have been traced to warhead aging effects, he responded: 
Safety problems within the warheads are generally inherent in the 
design of the warhead itself, not the result of aging or other 
causes . .,.Metals corrode, and other organic materials such as plastics, 
adhesives, and HE that are present in a warhead will deteriorate with 
age. Such aging effects degrade a warhead's reliability rather than its 
safety .... A severe case of aging was the deterioration of the HE in the 
W68 Poseidon warhead .... The reliability, but not the safety, of the 
warhead was effected. 

Aging effects on HE are frequently cited as of particular concern by DOE officials. To 
repeat, this poses potential reliability problems, but not safety problems. Dr. John 
Immele (LANL Associate Director for NW Technologies) stated at the December 8, 
1995, DARHT scoping hearing that HE aging has never impacted weapons safety. 

With respect to warheads whose designs are not considered inherently safe, Kidder 
states that: "a key element in improving the safety of the U.S. nuclear weapons 
stockpile is the timely retirement of most older warheads in the present stockpile." 
Planned retirements are already in process, as previously noted. Kidder creates a 
safety "report card" for warheads as follows: 
A: Has ENDS, IHE, and RFP 
B: Has ENDS and IHE 
C: HasENDS 
In combining Kidder's report card and the seven remaining weapons systems in the 
post-year 2003 enduring stockpile, we have the following grading: 
B61-3/4/10 (tactical bombs) B 
B61-7 (strategic bomb) B 
W76 (SLBM) C 
W80 (ALCM) B 
B83 (strategic bomb) 
W87 (ICBM warhead) 
W88 (SLBM) 

A 
A 
c 

Note that all of these warheads are already certified one-point safe, that is the 
chances of signifiCant nuclear yield is less than one in a million if the warhead's HE 
is detonated at any one single point. The B83 and the W87 have already have the 
highest modern safety ratings. With respect to the remaining warheads that lack 
RFPs and particularly RFPs and rHE, Kidder points out that modifications to 
operational handling procedures, rather than improved inherently safe designs, 
would vastly improve weapons safety. One modification would involve keeping 
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missiles and warheads apart during loading. Another would prohibit air transport 
in the case of the SLDM warheads, for which air transport is not necessary anyway. 
Doth of these operational procedures have, for the most part, been implemented 
since Kidder's report. 

Hence, safety areas that DARHT could ostensibly study would be the introduction of 
RFPs and IHE to warheads that currently lack them, or the substitution of warheads 
already incorporating these features to replace them. Retrofitting FRPs to missile
launched warheads would likely have little benefit because of the high burn rates of 
missile propellant. Fueling changes to nondetonatable propellant would have 
higher benefit. Ironically. the SLBM warheads were not designed with the less 
energetic IHE to begin with because its use would have produced less yield. 
The following testimony by Dr. Robert Darker (former Assistant to the Secretary of 
Defense on Atomic Energy) is an admission that these warheads are considered safe 
enough: 

The Air force and the Navy, in cooperation with the Office of the 
Secretary of Defense and the Energy Department, evaluated the safety 
of all ballistic missiles that carry nuclear warheads. It was determined 
that there is not sufficient evidence to warrant changing either the 
warheads or the [missile) propellants:•9 

Finally, huge costs would be necessary to affect marginal improvements in safety. It 
is CCNS' view that DARHT would have little, if anything, to do with addressing 
safety issues. We feel that the burden is on the Department to demonstrate 
otherwise. 

DARHT and Stockpile Reliability 

It is difficult for the public to get an idea of the reliable status of the stockpile. 
Fortunately, the 1993 SNL Stockpile Life Study Summary exists to shed some light 
on what past defects have been and what can be expected in the future. The aging 
process, of course, begins for a nuclear weapon immediately at its "birth." According 
to the Study, defects as a whole have been relatively rare. By inference, all past 
defects deemed serious enough to be "actionable" have been fixed with existing 
surveillance programs and existing facilities. Fully half of the proposed change 
orders to correct "defects" have been prompted by changes in mission or newly 
desired military characteristics, rather than by the weapon being defective as the 
9 Quoted in Tom Zamora-Coil ina, "New Jobs for Old Labs," Bulletin of Atomic Scientists, 
November 1992, p.16. 
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word is commonly understood. 

According to the Study, aging defects have remained essentially flat over weapons 
life times as long as 28 years. To the question of how long do nuclear weapons last, 
the Life Study responds "although nuclear weapons age, they do not wear out; they 
last as long as the nuclear weapons community (DOE and DoD) desires:• tO It 

further states that "we can find no example of nuclear weapon retirement where age 
was ever a major factor in the retirement decision." It also graphically illustrates 
that out of all types of defects, only 4% have caused a reliability decrement greater 
than 10% and that only 5% have involved weapons primaries. Finally, the Study 
anticipates that only one "actionable" defect will be discovered per year. 

In CCNS' view, reliability and overall stockpile confidence are tightly linked to the 
preservation of original warhead designs that have already been fully proof tested. 
We note that one expressed purpose for DARHT is the development of stockpile 

improvements. 11 This begs the question of what is a stockpile improvement. If 
this is a design improvement that varies significantly from original design, CCNS 
feels that it undermines the stated mission justification for DARHT as a facility 
necessary for ensuring stockpile reliability. Substantial modifications to a warhead 
(or more precisely its primary) would introduce large uncertainties. To the extent 
that DARHT would encourage modifications, it would work counter to stockpile 
reliability. 

In sum, Chapter Two of the DEIS, Purpose and Need for DOE Action, is artificially 
constricted to a discussion of DARHT's proclaimed criticalness in helping to ensure 
the safety and reliability of the stockpile. We believe that the DARHT safety and 

7 I reliability argument is greatly exaggerated, if not totally invalid. Chapter Two is 
capricious in ignoring two other likely and significant areas of activity for DARHT. 
These are DARHT's possible roles in design and weapons remanufacturing, which 
are discussed below. 

DARHT's Possible Role in New Weapons Designs 

The DEIS frequently states that current national policy prohibits new development 
of nuclear weapons. "The United States has halted the development of new 
10 The Study also asks the question what is required to keep nuclear weapons in the stockpile. 

Its conclusion is that the stockpile needs active stewardship which requires a complete RDT&E 

learn. CCNS does not argue with that conclusion, only that ample stewardship (surveillance) is 

already amply available and thai DARHT Is not required. 

II Quotes from the FY 1996 LANL Capital Assets Management Plan DARHT Activity Data Sheet. 
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nuclear weapons systems." (DEIS page 2 • 11) "In 1991, the President stated that the 
United slates would not design 11ew nuclear weapons in t11e foreseeable future." 
(DE IS page 2 - 9) 

There is much evidence to the contrary. In reaching a decision to proceed with 
DARHT, DOE relied heavily on the advice of the HPAIC. One member of that 
consulting group quotes the Defense Science Board Task Force on Pit Re-Use's 
conclusion: 

Although the size of any future nuclear weapon stockpile is likely to be 
very much smaller than the one we have today, it is most unlikely that 
this stockpile would be merely a subset of the existing stockpile. 

This HPAIC member (Richard Wagner, former LLNL Executive Associate Director 
and former Assistant to the Secretary on Defense Atomic Energy) writes 

A major thrust during the current transition period should be to 
develop warhead designs which, if retrofitted into the smaller 
enduring stockpile, would be better suited to live with the ensuing 
decades of the new era. Being sure that the stockpile Is able to conform 
to even more stringent future safety and security standards, by 
retrofitting with warhead designs which are inherently safer and more 
secure, is one much discussed aspect of this. Less discussed, but even 
more important in my view, is the question of confidence in the 
reliability over long periods of time, especially if there were to be a 
cessation of nuclear testing. This can be addressed by retrofitting with 
warhead designs that are less likely to experience physical degradation 
over long periods of time, that have more margin to retain 
performance if degradation occurs, whose performance can be assessed 
more easily (preferably with less reliance on nuclear testing), and that, 
if needed, could be more easily retrofitted or remanufactured in the 

more austere production facilities of the futurel 2 

Mr. Wagner is presumably referring to the "robust'' warhead. That design work on 
robust concepts is both ongoing and anticipated in the future is indicated in both the 

SNL FY 1995 Institutional Plan13 and the LANL FY 1995 Institutional Plan.l4 

12 (HPAIC Hydro/est Progr•m Assessment, October 1992, page D-15) 
13 "The former paradigm of Phase 1 and Phase 2 feasibility studies is being largely replaced by less 
formal tasl<ings that relate to the foregoing issues .... Newer taskings address robustness, long life, 

command and control, and nonproliferation. (ch. 7-p. 12, emphasis added) FY 1995 SNL Institutiorral Plan 
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Wagner goes on to state [in context] that hydrotesting capability is indispensable for 
assessment of primary performance issues addressing robustness. 

In addition to work on robust concepts, design teams may be working on new earth

penetrating weapons as the SNL FY 1995 Institutional Plan indicates. IS This is 
buttressed by comments on radio June 20 by the head of LANL's hydrodynamic 
program. If I heard him correctly, he stated that the B-53 warhead was being studied 

for earth-penetrating applications. The B-53 has the largest yield (9 megatons)16 of 
any American warhead ever deployed.1 7 

This earth-penetrating work may not involve the development of new physics 
packages, but instead the mating of existing physics packages to new delivery 
systems. Dr. Kidder points out how hydrodynamic facilities are particularly useful 
to effect that mating: 

If nuclear test restrictions were such that no new warhead or bomb 
designs could be added to the stockpile, an important question that 
would arise is the extent to which weapons already in the stockpile 
could be used in new and different delivery systems from those for 
which they had originally been designed .... The materials, and their 
location, that surround the nuclear assembly system of the warhead or 
bomb can influence its performance in two ways. They can influence 
the HE-driven implosion hydrodynamically, and they can influence 
the nuclear performance neutronically .... The hydrodynamic influence 
can be checked by conducting a test implosion producing less than lkt 
of explosive yield, or under conditions in which there is no nuclear 
yield at all. The neutronic influence would be calculated with existing 
large "super-computers."18 [emphasis added] 

14 Under Extended Weapons Lifetimes and Options for Improved Safety and Security: "Future 
initiatives may include the application of robust design concepts from a current DoD/OOE study to 

assess proposed strategies for replacing weapons in the stockpile in the absence of nudear tests and an 

extensive production complex." ( FY 1995 LANL JnsHtutional Plan, p. 36) 

tS "We are working with Phillips Laboratory to support its Ballistic Missile Technology Program 

with maneuvering. guidance and conttol, kinetic energy penetrators, and earth-penetration warhead 

technologies .... " (emphasis added, FY 1995 SNL Institutional Plan, ch.7- p. 61) 

16 U.S. Nuclear Weapons, Chuck Hansen, Areofax, 1988, page 199 

l7 The Draft FY 1996 Interagency SSP Plan contains the topic header of Replacement of the B-53 with 

discussion deleted. 
18 Maintaini11g the U.S. Stockpile of Nuclear Weapons During a Low-Threshold or Comprehensive 

Test Ban, Dr .R.E. Kidder, October 1987, page 9 
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Given substantial evidence that design work is continuing (or is anticipated) in 
some capacity on both robust concepts and earth-penetration weapons systems, the 
DARHT DEIS needs to modify its assertions (or implications) that there is no 
ongoing design. Distinctions need to be made as necessary between the possible 
development of new physics packages and the mating of existing physics packages to 
new delivery systems. The role that DARHT can play in both tracks needs to be 
made clear and included in the FEIS. 

DARHT's Role in Weapons Remanufacturing 

On February 14, 1995, DP Asst. Secretary Victor Reis was quoted in The 
Albuquerque Journal as stating to a Los Alamos audience, "The laboratories have 
to take on a manufacturing role." In the article, he also acknowledged that using the 
laboratories as production sites is the primary option under study for the 

reconfiguration of the complex.19 As reported, Reis pointed to the need to begin 
remanufacturing pits for warheads sometime in the years 2000-2003, with the 
numbers being in the hundreds. That LANL officials have been aware of this likely 
remanufacturing role for some years now is amply demonstrated by the following: 

"The capability to fabricate a modest number of new warheads or 
remanufacture those in the enduring stockpile will be optimally 
located at the chosen nuclear-materials storage and processing site. 
(One way of assessing the needed capacity for fabrication is to compare 
the number of weapons in the long-term stockpile with a typical 
weapon lifetime. From this basis we can estimate a need for about 100 
to 200 units per year) ....... In the future the traditional distinction 
between responsibilities of the production complex and the design 

laboratories will become somewhat more diffuse."20 

Bear in mind that LANL has the only presently operating processing site for 
plutonium (PF-4 at TA-55) in the country. Additionally, the Nuclear Materials 
Storage Facility's design problems are currently being corrected, which may provide 
for a possible expansion in capacity. 
19 In CCNS' view, this effectively demonstrates a predetermination to pursue the upgrade and 
modification allemative proposed in the 1993 Reconfiguration PElS Revised Notice of intent. This is 
further discussed in the programmatic section of these comments. 
20 "Redefining the U.S. Nuclear Weapons Program and the DOE Nuclear Weapons Complex", 1993 

Los Alamos Science, John D. lmmele (LANL Associate Director for NW Technology) and Phillip D. 
Goldstone (Chief Scientist for LANL ICF Programs), page 47. 

CCNS DARHTComments,6/29/95, page 10 

Comment 13, page II 

The 1993 LANL Strategic Plan ("Plan") is explicit in stating that the Lab's "unique 
reason-to-be" will remain nuclear weapons technologies, and makes dear that 

LA...'\IL's goal is to become "the prime ... steward for the nation's stockpile:·21 
According to the Plan, the expanded LANL role would involve the following 
manufacturing capabilities: 
--fabrication of plutonium triggers, 
--manufacture of uranium components, 
--manufacture of lithium components, 
--fire-testing of new plutonium pits at full scale, 
--expanded plutonium and SNM storage, 
--loading of tritium into nuclear weapons, 
-further development of plutonium and uranium processing technologies, 
--development of tritium manufacturing techniques, 
--manufacture of detonators for weapons, and 
--fabrication of beryllium components. 
The attainment of these capabilities would then give the Lab the ability to 
manufacture compete nuclear weapons22 

The June 1995 SS&M PElS Notice of Intent states that the following matrix of 
proposed alternatives has been developed for Stockpile Management (attached): 

Note that under this matrix, LANL would be assigned responsibility for five out of 
six capabilities. LANL also has obvious capabilities for the one nondesignated 
activity (weapons assembly/disassembly). 

A February 16, 1995 LANL memo anticipates and discusses likely production 
activities assigned to LANL in the future SS&M PElS ROD. Of the four assignments, 
it is the plutonium production assignment that DARHT would likely directly or 
indirectly support. That memo states: 

This [SS&M) PElS will likely cite Los Alamos as the source of something 
like 150 pits per year to be supplied for renewal builds. Present thinking 
involves the dedication of one of the four wings of our plutonium facility, 
PF-4, to be modified to demonstrate modern process and, incidentally, 
produce 50 pits per year .... The other 100 pits to make up the 150 total per 
year would be obtained by examining and requalifying pits from 
disassembled weapons of the same type23 

21 The 1993 LANL Strategic Plan, p. 13 

2 2 Ibid, p.27 
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The point of the above discussion is to illustrate that expanded plutonium 
production and weapon remanufacturing operations are certainly reasonably 
foreseeable activities for LANL. 

The use of DARHT's capabilities "is a cornerstone of Los Alamos nuclear 
competence, stockpile maintenance, and potential weapons remanufacture." 
DARHT's time-sequenced view capability "not only improves design capability ... but 
also provides a benchmark for comparison for remanufacturing or stockpile 
maintenance." Without DARHT, "development schedules for stockpile 

improvements ... will be longer than necessary."24 (emphasis added) 

The FY 1996 LANL CAMP is explicit in pointing out DARHT's future strong role in 
weapons remanufacturing, which all of the evidence cited above points out will be a 

I 
likely activity at LANL. The DEIS is completely deficient in even mentioning the 

9 subject of weapons remanufacturing and the role that DARHT will play in that 
activity. Judge Mechem, in issuing a preliminary injunction against construction of 
DARHT, ruled that DOE must prepare a comprehensive EIS that includes disclosure 
and evaluation of "how each major federal action involving the construction and 
operation of the DARHT facility, in conjunctiotl with all related or co11nected 
actio11s, as well as past, present and reasonably foreseeable future actio11s, 

cumulatively or synergistically impact the quality of the human environment."25 
(emphasis added) Hence, the DEIS must discuss programmatic concerns and impacts 
surrounding weapons remanufacturing activities at LANL and the role that 
DARHT can play as a magnet facility in attracting those activities to begin with. 
DOE is better yet advised to complete the SS&M PElS in advance of the DARHf EIS 
in order that these programmatic concerns can be adequately addressed. 

DARHT's Impact on Nonproliferation Issues 

CCNS and LASG requested that a proliferation analysis be performed for DARHT 
analogous to the one being prepared for the National Ignition Facility. Asst. 
Secretary Victor Reis responded in an April 1995 letter denying the request. His 
basis for denial was that DARHT (unlike NIF) "would be used solely in support of 
Defense Programs activities such as counter-proliferation and support of the 
Stockpile Stewardship Program to maintain the safety and reliability of the 
23 LANL Memo, "Manufacturing Assignments and the PElS", February 6, 1995 

24 Quotes from the FY 1996 LANL Capital Assets Mat1ilgement Pbm DARHT Activity Data Sheet. 
25 Decree of Prelimi~ary Injunction judge E.L. Mechem january 26,1995, p. 2 
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remaining U.S. stockpile of nuclear weapons. However, under present U.S. policy, 
the DARHT facility will not be used to support the design of new nuclear weapons." 
His reasoning was that as a DP facility, users of DARHT would not include foreign 
nationals and that strict classification barriers would prohibit the proliferation of 
weapons-relevant data. Possible new weapons designs have already been discussed 
in the preceding section. 

CCNS agrees with the Asst. Secretary within the narrow question of the future 
composition of users that direct proliferation of weapons-relevant data is unlikely to 
occur. However, the intent of our request was to raise broader and, we believe, 
more serious proliferation concerns. Note that it is only present policy that 
prohibits the use of DARHT as a weapons design facility. The Nuclear Weapons 
Posture Review explicitly directs that design capabilities be maintained. The Draft 
Interagency FY 1995 Stockpile Stewardship Program (SSP) Plan follows that 
directive, even to the point of maintaining the capability "if it becomes necessary, to 
reconstitute the nuclear force." CCNS believes that there is no safety and reliability 
crisis that necessitates the construction of DARHT before programmatic review. 
CCNS believes that the SSP provides political cover for reconfiguring the nuclear 
weapons complex. The Sandia National Laboratory FY 1995 Institutional Plan states 
that "new nuclear weapons may be developed in response to changing military 
requirements" and that "the new weapons procurement strategy calls for ongoing 
development of advanced weapons systems" which may not be immediately 
produced in quantity, but the capability to do so, if needed, will be preserved. To 
summarize, it is only present policy that reportedly prevents the use of DARHT for 
design purposes even as the capability for design Is being deliberately preserved. 

CCNS desires that the DARHT FEIS and ROD will explicitly state that current 
national policy prohibits the use of DARHT as a design facility. This question then 
logically follows: what if national policy changes such that DARHT is used for 
design purposes? What vehicle exists to examine both that policy and the role that 
DARHT could then play in encouraging proliferation through the undermining of 
the NPT and possible commitments made in the future CTBT? Is it then 
appropriate to revisit the purpose and need section of the DARHT FEIS? On the 
assumption that increased activity would coincide with the use of DARHT as a 
design facility, would there likely be additional environmental impacts above those 
currently projected? Finally, would the use of DARHT as a design facility trigger the 
need for a proliferation analysis as we had originally requested, either within 
DARHT's established NEPA framework, or outside of it? 

Underlying the question of whether DARHT could be used for future nuclear 
weapons design is the more fundamental issue of whether DARHT is helping to 
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achieve national and international nonproliferation objectives. Even if one accepts 
at face value DOE's contention that DARHT will be solely used to help ensure the 
safety and reliability of the stockpile, there are still major nonproliferation issues. 
Thus far, the primary instrument in curbing the proliferation of nuclear weapons 
has been the NPT. The bargain at the core of the Nvr is that non-weapons states 
forswore the acquisition of nuclear weapons. In exchange, the weapons states 
pledged to 

pursue negotiations in good faith on effective measures relating to the 
cessation of the nuclear arms at an early date and to nuclear 
disarmament, and on a treaty on general and complete disarmament 
under strict and effective international control." (Article VI, NPT, 
1970) 

Hence, to the extent that DARHT helps to preserve the U.S. nuclear weapons 
stockpile, it works directly against this international commitment to disarm. Future 
NfYf review conferences may not not be as favorable for the U.S. as the one just 
completed in May 1995 should the weapons states not demonstrate a real 
commitment to disarmament.26 

Lastly, there is the problem of international perception of DARHT's capabilities. 
The JASONS, writing before the recent NfYf renewal conference, put it well: 

One worrisome aspect of the Stewardship program is that it may be perceived by 
other nations as part of an attempt by the U.S. to continue the development of ever 
more sophisticated nuclear weapons. This perception is particularly likely to be held 
by countries which are not very advanced technologically since they are less able to 
appreciate the limits on advanced weapons design that a lack of testing enforces. 
The stewardship program, unless managed with restraint and openness, including 
international collaboration and cooperation where appropriate, might end up as an 
obstacle to the Non-Proliferation Treaty.27 

26 CCNS is not advocating unilateral disarmamenl. CCNS believes that eventual global 
disarmament should be accomplished through deliberate and carefully phased multilateral arms 
reductions such as continuing and progressive START schedules involving all declared and undeclared 
weapons states. Important initial steps towards disarmament are the achievement or a CfBT, a global 
freeze on the development of nuclear weapons systems (not just physics packages), and the proportional 
reduction of all stockpiles into the hundreds. CCNS believes these worthy goals are attainable if the 
U.S. would provide critically needed global leadership. 
27 Draft Stewardship Report, )ASONS, August 1994, p. 16 
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Ill 
With the above discussion in mind, CCNS finds the DARHT DEIS section 2.5 
Nonproliferatioll far too brief, full of erroneous assumptions and therefore 
inadequate. Through omission, DOE is demonstrating that it is not taking 
DARHT'S potential impacts on proliferation into serious consideration. The FEIS 
and ROD need to correct this deficiency. 

DARHT DEIS quotes (Sec. 2- p. 11) and comments follow: 
"DOE has determined that enhanced hydrodynamic testing capability in support of 
the science-based stockpile stewardship program is consistent with the United States 
policy on nonproliferation." "The hydrodynamic program, when used to assess the 
safety and reliability of the nuclear weapon primaries in the remaining stockpile, 
does not constitute proliferation." In the case of DARHT, its use for design could 
have severe international implications and impact the NPT and future CTBT. Even 
without design work, it can still impact these treaties, as discussed. 

"The Nation's commitment to nonproliferation is demonstrated by ... our goal of 
achieving a comprehensive test ban treaty." Fortunately, as of this writing, 
proposals being advanced by the Pentagon, with the apparent strong backing of 
LA."'L personnel, seeking permissible testing limits of up to 500 tons TNT 
equivalent under a future CTBT are being rebuffed by the present administration. 
These proposals demonstrate that our national commitment to a CTBT is shaky and 
often contradictory. 

"The United States has halted the development of new nuclear weapons systems." 
In CCNS' opinion, the Department and the weapons laboratories have misled the 
public through the use of phrases that imply that all nuclear weapons research has 
been terminated. The DARHT FEIS should use precise language in describing what 
phases of nuclear weapons research still continue, and distinguish between research 
and development on physics packages and delivery systems, as needed. DARHT's 
possible role in both should be acknowledged as well. 

In the past there have been seven specific phases in a weapon's life cycle. Phase 3 
and 4 are development engineering and production engineering. In the phrase 
quoted above, does DOE mean that no new weapons have reached these phases? In 
any event, the FY 1995 SNL Institutional Plan makes clear that the formerly sharp 
distinction between design and production will be greatly blurred in the future 
complex28 and that new designs can be held "on the shelf" waiting for 

28 "Sandia has demonstrated feasibility or a very tight coupling of design and production process ..... 
Weapon system designers will be able to detennine quickly if their designs are manufacturable within 
the available production systems." (ch. 5- p.3) "Flexible integration or research,devclopmcnt, and 
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production.29 Hence, the question of whether a weapon has actually gone into 
engineering and production as opposed to just design is becoming less relevant. 
The SNL Institutional Plan also indicates that some Phase 1 and Phase 2 work is 

ongoing, though the nomenclature for these two phases may be obsolete.30 

A final proliferation concern with DARHT is that the facility can spread 
technologies that while unclassified nevertheless directly support nuclear weapons 
technologies. Once these technologies are transferred, there is no practical way to 
restrict their further proliferation, no matter how stringent possible transfer 
agreements might be. The linear accelerator and radiographic technologies being 

developed for the facility are being actively shared with France.31 France has 
proliferated nuclear weapons technologies in the past to Israel and Iraq (even 
building military reactors for both countries).32 Israel, in turn, proliferated nuclear 
weapons technologies to South Africa.33 With Iraq, the U.S. of course had a major 
war, partially out of concern over its development of a nuclear weapons program. 
Hence, sharing nuclear weapons-relevant technologies can ultimately have 
unintended and unanticipated effects. 

Finally, it is worthwhile to note the JASON Draft Stewardship Report quote: "(I]n 
contrast to ICF, hydrotesting can be of great use to a proliferator designing a first 
weapon, or refining an existing device."34 

Experimental Plutonium Use at LANL 

DOE has a position that hydrodynamic experiments involving the use of plutonium 
will not be conducted at Lawrence Livermore National Laboratory. The DARI1T 

production sites into seamless virtual factories ... will involve some production responsibilities." (ch. 5 
- p.57) FY 1995 SNL Institutional Plan 
29 Ibid: "The new weapons procurement strategy calls for the ongoing development of advanced 

weapons systems .. .In contrast to past practice, however, these new weapons systems may not be 

immediately produced in quantity. Instead, the nation will retain the capability to produce them 

quickly in response to threatening world conditions." (ch. 7 · p.IJ) FY 1995 SNL /nslilulirmal Plan 
30 

Ibid: "The former paradigm of Phase I and Phase 2 feasibility studies is being largely replaced by 

less formal taskings that relate to the following issues ... Newer taskings address robustness, long life, 

corrunand and control, and nonproliferation." (ch.7 - p. 2) FY 1995 SNL Institutional Plan 
31 Asst.Secretary Victor Reis letter to CCN5 and LASG, April1995 
3 2 Critical Mass Burrows and Windrem, Simon &: Schuster, 1994, pp. 186 - 187 
33 Ibid, p. 449 

34 Draft Stewardship R<POrl, )ASONS, August 1994, p.31 
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DEIS (section 3.3.4.) states "even with the planned upgrades [to the FXR] and the 
inclusion of the containment systems, DOE has no plans to conduct experiments 
with plutonium at Site 300." This smacks of being a political decision, rather than a 
technical decision. Obviously, the same laws of physics exist in California as they do 
in New Mexico. Why is New Mexico (and most probably Nevada as well) given the 
distinction of hosting these experiments? The DARHT PElS should fully explain 
why Livermore is excluded from plutonium hydrodynamic experimentation. 
Alternatively, if that experimentation is as vitally needed as DOE claims, a 
plutonium-use-at-Livermore alternative should be created for consideration in the 
FEIS. Given the age of Phermex and the Livermore plutonium prohibition, the 
exclusion of plutonium hydrodynamic experiments at LLNL demonstrates an 
inherent prejudice towards completing the preferred alternative and conducting 
plutonium hydrodynamic experiments at DARHT. 

It is reasonable to assume that plutonium hydrodynamic experiments at DARHT 
would involve plutonium 242 as a substitute for plutonium 239. Plutonium 242 
would likely be obtained and transported from SRP. The PElS needs to analyze 
plutonium transport to DARHT from across the country. 

DOE states that if plutonium testing were to be conducted at DARI1T, those 
experiments would be performed in either separate containment vessels or in the 
full containment structure proposed in the Enhanced Containment Alternative. 
Preliminary DOE information (October 1994) states that up to 10% of tests will be 
conducted in containment vessels, thus indicating that up to 10% of tests will 
involve plutonium. The possibility of leaks from the use of containment vessels 
(as proposed in the Preferred Alternative) needs thorough review. What is the 
demonstrated safety and reliability track record of these containment vessels? 

A second issue related to the use of containment vessels is the necessary treatment 
of hazardous and radioactive constituents accumulated from vessel cleaning and 
recycling. In the case of the use of single-wall vessels, a separate recycling facility is 
to be built near DARHT (Sec. 3.7.1.). Description of that facility in the DEIS is only 
rudimentary. Double-wall vessels, according to the DEIS, would be handled the 
same as under the No Action Alternative. The FEIS needs to provide information 

161 on both possible tracks. What are expected waste volumes and composition? Are 
liquid wastes created during the cleaning process? What analysis leads to the 
decision to use single- or double-walled vessels? 

CCNS DARHTComments, 6/29/95, page 17 
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A DARHT Alternative in the Draft FY 1996 LANL Institutional Plan? 

DOE is all too aware of DARHT's NEPA history and LANL's NEPA compliance in 
general. There is little point in reviewing it here other than to note that, in CCNS' 
view, programmatic review in advance of all other levels of review is required~ to 
fully correct that history. In any event, one would assume that DARHT's NEPA 
history would have by now instilled a great degree of caution in DOE?LANL. The 
court ordered DOE to disclose and evaluate in the DARHT EISa "reasonable range 
of alternatives to each major federal action involving the construction and 
operation of the DARHf Facility, as listed in the Notice of Intent referred to above 
[the DARHT EIS NOI].'' As a result, six alternatives are now listed in the DEIS, 
including an Upgrade PHERMEX Alternative. That alternative is described as 

Construction of the DARHf Facility would not be completed 
although its building would be completed and put to other uses. 
Major upgrades would be constructed at PHERMEX, and the high
resolution radiographic technology planned for DARHf would be 
installed at PHERMEX, including a second accelerator for two-axis 
imaging .. DOE would perform some hydrodynamic experiments; 
those involving plutonium would be conducted in containment 
vessels.35 

In the Draft FY 1996 LANL Institutional Plan is the following: 

The Laboratory will continue to develop the capabilities of its Pulsed 
High-Energy Radiographic Machine Emitting X-rays (PHERMEX) while 
preparing for DARHf's availability, assuming favorable disposition of the 
Environmental Impact Statement. Plans are to provide PHERMEX with a 
double-pulsed capability that, combined with Laboratory developments on 

171 a time gated, large-format gamma camera, will provide two images late in 
the implosion, giving important information about the time evolution of 
implosion features. The upgraded PHERMEX will also provide higher 
doses. These PHERMEX improvements will help meet experimental 
needs until DARHf is available and then will enable scientists to take 

immediate advantage of the greatly improved capabilities of DARHf.36 

[ 71 Is this not a second Upgrade PHERMEX Alternative, which also can be a valid 
alternative to DARHT? Is this not essentially an introduction by LANL of a new 
3" DARHT DE/5 Executive Summary, May 1995 
36 DRAfT FY 1996 LANL hiStitutional Plan, May 30, 1995, pp.14-15 
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171 
deck after formal alternatives have already been designated and scoping comments 
and the DEIS already prepared? What is the difference between this PHERMEX 
upgrade and the other? The obvious answer is that the first PHER\\1EX upgrade 
would provide the facility with two-axis imaging. However, it remains to be 
determined if DARHf will receive two-axis imaging, based on the performance of 
the first axis. That is the precise reason why the DARHT project was divided into 
the two distinct line items of installation of the first axis followed by the second. 
Secondly, it should be noted that a significant minority (3 out of 9 members) of the 
HPAIC expressed doubts over the cost benefits of a second axis.37 

As stated, LANL PHERMEX Upgrade plan is to provide the facility "with a double
pulsed capability that, combined with Laboratory developments on a time gated, 
large-format gamma camera, will provide two images late in the implosion, giving 
important information about the time evolution of implosion features. The 
upgraded PHERMEX will also provide higher doses." The JASONS, a group of 
scientists who advise DOE, discuss an FXR upgrade in its Draft Stewardship Report: 

A proposed $5M upgrade to the FXR accelerator will allow double 
pulsing (and hence, when coupled with the active gamma-ray camera, 
dual images separated by several microseconds) in 1997. This advance 
will be at the expense of a decrease by a factor of 7 in dose, which 
should be more than compensated for by the higher sensitivity of the 
gamma ray camera.38 

The above suggests that an upgrade without dual-axis imaging can provide 
important new capabilities to PHERMEX, especially given that its dose would not 
only !lQt be reduced, but increased. Replacement parts for PHERMEX would not an 
insurmountable problem if the will is there to ensure supply. CCNS believe's that 
this type of upgrade to PHERMEX is a valid alternative to DARHT, and would 

17 1 address the proliferation concerns addressed in these comments as well. It should 
be recognized as such and analyzed in detail in the FEIS. 

3 7 
"Prior to the construction of the second leg of the facility, I would suggest a comprehensive review 

of lhe experience of others with dual-axis experiments," Dave Hall. "The second DARHT leg will be 

useful, but no nearly so important as altllning or exceeding the accelerator performance goals for the 

first leg," Ray Pollack. "However. these uses and possibilities !of dual-axis experiments! seem to be 

nicilies rather than significant capabilities, And they hardly justify the cost (and relative 

inflexibility) of a second LIA axis, with a fiXed focal point and severe constraints on containment 

sphere design," Seymour Sack. Hydrotest Program Assessment, HPAIC, October 1992 

38 Draft Stewardship Rqwrl, JASONS, August 1994, p. 26 
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Hydronuclear Testing at DARHT? 

It is dear that DOE and the weapons laboratories desire expanded hydronudear 
testing programs. A May, 1995, LANL publication on nuclear weapons stewardship 
states "our plan is to gather baseline hydrodynamic and hydronuclear data on all 
stockpiled weapons systems." The 1995 LANL Institutional Plan says essentially the 

same.39 The 1995 Draft Interagency Stockpile Stewardship Plan has six references to 
hydronuclear testing. Described as a planned activity for FYs 1996 and 1997 is the 
performance of baseline hydronuclear experiments. In all documents, 
hydrodynamic and hydronuclear experiments are often mentioned in some 
combination to each other. 

It is well known that LANL conducted underground hydronuclear experiments 
during the testing moratorium of October 1958 to September 1960, reportedly to 
solve one-point safety problems. In their 1988 LANL publication Hydronuclear 
Experiments, authors Thorn and Westervelt state that in the late 1950's it was 
recognized that contained hydronuclear experiments were theoretically possible. 
The operating procedure of "creep-up,"which involves the graduated addition of 
fissile materials until a subcritical nuclear reaction becomes detectable, makes 
contained hydronuclear experiments feasible. 

We know that in FY 1992, work was being done at LANL on CONVEX projects. The 
FY 1997 LANL CAMP states that the LANL Physics Division continues to have an 
important involvement in CONVEX projects. The 1988 Westervelt article states 
that the largest fission yield in the 1960's experiments was four tenths of a pound 
(HE yield not given). In early 1993, LANL took possession of a vessel that can 
contain up to 22 pounds TNT blast equivalent. As previously mentioned, up to 10% 
of experiments at DARHT can be contained plutonium experiments. Under present 
U.S. proposals for the CTBT, nuclear experiments with fission yields of four pounds 
TNT equivalent would still be permissible. Given this, and the feasibility that 
hydronuclear tests at this level can be contained, can DOE and LANL categorically 
state that no experiments at DARHT at any time will be hydronuclear experiments? 
Can DOE categorically state that no experiments at DARHT will ever result in 
fission reactions? If the answer is yes, that should be so stated in the FEIS and 
reflected in the ROD. A future decision to perform hydronuclear tests at DARHT 

39 Under Stockpile Surveillance: "Initiatives include an expanded materials evaluation program to 

determine weapons-material properties as a function of age, a high-fidelity joint test assembly (JTA) 

flight test program, a proposed stockpile hydrotest/hydronuclear experiments program, and 

development at LANSCE (the Los Alamos Neutron Scattering Center) of fast-neutron radiography to 

provide a valuable new tool for nondestructive component evaluation." (emphasis added) FY 1995 I..ANL 

Institutional Pliln, page 36. 
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would then constitute a significant change of mission. 

On the other hand, if the answer is that hydronuclear testing may be performed at 
DARHT, the section on nonproliferation in the Draft EIS should be rewritten. That 
section states that our country's commitment to nonproliferation is evidenced by 
our goal of achieving a CTBT as soon as possible. The main obstacle presently in 
place towards achievement of a CTBT is the declared weapons states' intention to 
retain varying levels of permissible testing. If there are to be hydronuclear tests at 
DARHT, an analysis needs to be performed on the facility's possible impacts on the 
CTBT, in addition to appropriate environmental analysis. It is not sufficient to hide 
behind classification barriers on this subject. DOE needs to completely rule out 
hydronuclear testing at DARI·IT or, in the alternative, open up the NEPA process to 
a full discussion of its implications. 

The Need for Programmatic Review 
in Advance of the DARHT EIS 

An inverted pyramid of DOE NEPA compliance presently exists where specific 
projects are driving broad programs. DARHT Is the most timely and cogent 
example. In the case of this facility, ongoing construction began before its recently 
announced EIS which in turn will be completed before an updated LANL Sitewide 
EIS is prepared. All of these are advancing before broad programmatic review of the 
reconfiguration of the complex. The heart of NEPA is public participation in federal 
decision making before decisions are implemented. The federal government 
should be expected to both logically formulate policy and to implement it through 
its NEPA analyses. 

As previously noted, a 2/14/95 Albuquerque Journal article quotes Asst. Secretary 
Victor Reis as saying "The laboratories have to take on a manufacturing load" and 
that using the labs as production sites is the primary option under study for the 
reconfiguration of the complex. LANL is the only remaining facility with the 
capability to fabricate significant numbers of plutonium pits. LANL's assumption of 
a manufacturing role obviously represents a significant change in mission. To date, 
there is no NEPA foundation for review of that option on either the programmatic 
or site-wide level. The site-wide NEPA level may be "fixed" in a couple of years, but 
the public can have no confidence that it will address the programmatic drivers that 
will truly determine LANL's future. 

The argument for programmatic analysis in advance of the DARI-IT EIS is as 
follows: 
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1) The urgent need cited by OOE for DARHT and then used to dismiss 
programmatic analysis in advance of the DARI-IT EIS is doubtful, as discussed in the 
Purpose and Need Section; 
2) Asst. Secretary Reis' remarks indicate that the prime option under study for the 
consolidation of the complex is that the Jabs will take on a manufacturing role. 
Specifically, LANL will be remanufacturing warheads in the near future. 
3) There is presently no programmatic or site-wide NEPA basis for this prime 
option. Furthermore, pursuit of this prime option constitutes a predetermination 
to follow the upgrade and modify alternative proposed in the 1993 Reconfiguration 
PElS Revised Notice of Intent. This PElS was then terminated; 
4) DARI-IT's capabilities are a "cornerstone for potential weapons 
remanufacturing." Judge Mechem ruled that all actions connected and related to 
DARI-IT must be disclosed and evaluated in the DARHT ElS. He also retained 
jurisdiction for the purpose of resolving potential disputes over the adequacy of the 
DARHT EIS; 
5) There are then two possible remedies: 

a) The DARI-IT EIS must be radically expanded beyond the scope of the present 
Implementation Plan and DElS; or 

b) The present Stockpile Stewardship and Management PElS must be prepared 
in advance of the DARHT EIS. 
6) Given that the ongoing consolidation of the complex is inherently programmatic 
in nature and DARHT's central role in that consolidation, programmatic review in 
advance of the DARI·l.T ElS is appropriate. 

Facts that directly or indirectly support the need for programmatic review in 
advance of the DARHT EIS: [all emphasis added] 

Judge Mechem's ruling: In granting a preliminary injunction against further 
construction of DARHT, he ruled that OOE must prepare a comprehensive DARHT 
EIS that includes disclosure and evaluation of "how each major federal action 
involving the construction and operation of the DARHT facility, in coniunction 
witlt all related or connected actjons , as well as past, present and reaso11ably 
foreseeable future actions. cumulatively or synergistically impact the quality of the 
human environment." 

DARHT's relationship to future programmatic activities: : The use of DARHT's 
capabilities "is a cornerstone of Los Alamos nuclear competence, stockpile 
maintenance, and potential weapons remanufacture." DARHT's time-sequenced 
view capability "not only improves desi~n capability ... but also provides a 
benchmark for comparison for remanufacturing or stockpile maintenance." 

CCNS DARI-IT Comments, 6/29/95, page 22 

Comment 13, page 23 

Without DARHT, "development schedules for stockpile improvements .... will be 
longer than necessary :·40 

DARHT's relationship to the DOE complex: "DARHT is intended as a user 
(acility for tlte entire DOE complex. Los Alamos has, in fact, recently conducted 
major hydrotests for both Sandia and Livermore. The DARHT facility can expand 
such cooperation, even to the extent of accommodating diagnostic equipment and 
personnel from other laboratories."41 As such, DARHT transcends mere site
specific significance. 

DARHT programmatically leads to further investments in hydrotesting facilities: 
1) to begin with, $31 million for DARHT's second axis; and 2) the Advanced 
Hydrotest Facility (total estimated cost of $422 million; construction start date 
9/1/08). 

DARHT's central importance as a facility critical to the maintenance of stockpile 
safety and reliability has not been demonstrated: Unti\1993 DARHT was described 
in DOE and LANL budget requests as a weapons design facility. It's sudden switch to 
a stockpile maintenance role is not credible given the declarations by senior 
authorities of a satisfactory level of stockpile safety and reliability. The September 
Nuclear Weapons Posture Review directed DOE to retain design capabilities for 
future, presently unforeseen needs. DARHT's design capabilities are no secret.42 
Given the likelihood of continuing testing constraints, DARHT's largely irrelevant 
utility to safety and reliability issues, and a commitment to retaining design 
capabilities, the conclusion that DARHT's real purpose remains as a design facility is 
reasonable. 

The SS&M PEIS: A Notice of Intent was published days after CCNS' and LASG' first 
meeting with DOE HQ over DARHT's NEPA compliance. Our original DARHT 
letter demanded programmatic review. Implicit in the Department's agreement to 
perform a SS&M PElS is its recognition of programmatic issues involving DARHT. 

The DARHT EIS Implementation Plan (IPl: In the IP, OOE acknowledges that 
DARHT's capabilities are related to the programmatic analysis planned for the 

40 Quotes from the FY 1996 LANL Capiflll Asset. MatUlgtrnenf Plao DARHT Activity Data Sheet. 
41 Ibid. 
42 "Although DARHTcould be used to collect information relevant to the design of new 
weapons, no new weapons are anticipated to be designed in the foreseeable future" (DAR !-IT EIS 
Notice of Intent, 11 /18/94). Thus, it is only current political winds that prohibit overt use of 
DARHT as a design facility. 
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SS&M PElS. From there, DOE immediately and wrongfully concludes that it is 
appropriate to proceed with the DARHT ElS in advance of the SS&M PElS. The sole 
justification given for this position is that "the enhanced diagnostic capabilities 
proposed for DARHT are urgently needed to evaluate and assess the safety and 
reliability of the existing but aging nuclear weapons stockpile." There is no urgent 
need as previously discussed. 

The lP, whkh drives the DElS, acts counter to public scoping comment: The IT' 
categorizes seeping comments. "The most recurring issue .. asserted that the proper 
sequence of NEPA actions was not followed because DARHT construction began 
before completing the EIS and its subsequent ROD. The commentators asked that 
DOE stop construction on DARHT, complete the Stockpile and Stewardship PElS, 
and complete the DARHT EIS before making decisions on DARHT:•43 This largest 
single category of response is then dismissed .. 

The DElS is inherently prejudiced in that it assumes that enhanced radiographic 
hydrotesting is immediately needed regardless of alternatives analyzed or actions 
selected in programmatic review. Furthermore, DOE contends that a Record of 
Decision on DARHT will not prejudice the outcome of the SS&M PElS. The 
premise that underpins these dubious suppositions is that there is some kind of 
safety and reliability crisis in the nuclear weapons stockpile that justifies proceeding 
with a decision on DARHT in advance of programmatic review. As DOE knows, 
while granting a preliminary injunction against construction of DARHT, a senior 
federal judge stated that "ample evidence points to the fact that the nuclear weapons 
stockpile is, at this time, safe and reliable." He was referring to testimony in March 
1994 by Asst. Secretary of Defense Programs Victor Reis who reported that the 
stockpile was safe and reliable. In addition, Dr. Immele, at the DARHT scoping 
hearing of last December, stated that no safety problems related to aging have been 
found. 

It is interesting that the judge issued his ruling without knowing about the 1993 
Sandia Stockpile Life Study. The Life Study states that while nuclear weapons age, 
they do not wear out and are not allowed to degrade. They last as long as the 
weapons community desires. Defects have been discovered, but have been fixed 
with existing surveillance programs and existing facilities. Historically, defects 
involving primaries, which DARHT would ostensibly study, have been a very small 
percentage. 

If there is no real crisis in safety and reliability since these reports and testimony, 
43 DARHT Implementation Plan, USDOE, February 1995, page 4-2 
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what has changed? DOE cites the termination of full-scale underground testing as 
justifying the urgent need for DARHT. But the Stockpile Life Study explicitly states 
that no safety or reliability defects have been first discovered through full-scale 
stockpile confidence underground testing. Hence, the loss of underground testing is 
not justification for the urgent need for DARHT in advance of programmatic 
review. In addition, the Study states that, based on historic data, only one actionable 
defect will be discovered each year. For the sake of emphasis, the defects that have 
been discovered have been found and fixed with existing programs and existing 
facilities. So where then is the real need and purpose of DARHT? DARHT's 
purpose and need should be analyzed and justified in programmatic review. 
In sum, DOE does not have a reasonable basis for justifying a decision on DARHT in 
advance of programmatic review. There is not now, nor is there likely to be in the 
next couple of years, the urgency for DARHT that DOE contends. There is not a 
crisis in the safety and reliability of the stockpile. There is not a study of 
Interconnected actions and reasonably foreseeable actions in the Draft DARHT EIS. 
The programmatic ROD is expected only one year after the DARHT ROD. This still 
puts the programmatic ROD two years in advance of completion of DARHT's first 
axis. DOE commitment to programmatic review, first made in 1989, still has borne 
no results. The Department is well advised to complete the SS&M PElS in advance 
of the DARHT EIS. 
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Sih Alternat;v~s 

Caoabll itv KCP lANL LLHL NTS Y-12 PX SNL SRS 

Weapons Assembly/Disassenbly X 

Nonnuclear Components X X X X 

Nuclear Co11ponents 

- Pit Reuse (minor) X X X 

- Rep 1 acement Pit X 
Fabrication and 
Reuse (11ajor) 

- Secondaries and Cases X X X 

HIgh Exp 1 os 1 ves Components X X X 

In addition, the PElS will also evaluate the no action alternative. For 

Stockpile Management, no action is described by the following matrix: 

Sites 

Caoablljtv KCP lANL LLNL NTS Y -12 PX 

Weapons Assembly/Disassembly 

Nonnuclear Components 

Nuc 1 ear Components 

- Replacement Pit 
hbricatlon and 
Reuse (major) 

- Secondarl es and Cases 

X 

High Explosives Components 

X 

X 

X 

X 

X 

SHL SRS 

X 

Stockpile Stewardship. The PElS will assess the alternatives for 

conducting the Stockpile Stewardship mission. New facil !ties and 

upgraded facilities that will enable the Department to maintain 

confidence in the safety and rel lability of the stockpile in the absence 
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Acronyms Used 
ALCM: Air Launched Cruise Missile 
CAMP: Capital Assets Management Plan 
CCNS: Concerned Citizens for Nuclear Safety 
CONVEX: Contained Nuclear Explosions in Vessels Experiments 
CTBT: Comprehensive Test Ban Treaty 
OOE: Department of Energy 
EIS: Environmental Impact Statement 
ENDS Enhanced Nuclear Detonation System 
DARHT: Dual Axis Radiographic Hydrotest facility 
D EIS: Draft EIS 
DP: 
FE IS: 
FPU: 
FXR: 

HE: 
HPAIC: 
ICBM: 
ICF: 
IHE 
IP 
LANL: 
LASG: 
LL""L: 
LIA: 
NEPA: 
NPT: 
PHERMEX: 

SLBM: 
SNM: 

SNL: 
SS&M PElS: 
SSP: 
SRP: 
PHERMEX: 
RFP: 
ROD 
UGT: 

Defense Programs 
Final EIS 
First Placed in Use 
Flash X-Ray Facility at LLNL 
High Explosive 
Hydrotest Program Assessment Independent Consultants 
Intercontinental Ballistic Missile 
Inertial Confinement Fusion 
Insensitive High Explosive 
Implementation Plan 
Los Alamos National Laboratory 
Los Alamos Study Group 
Lawrence Livermore National Laboratory 
Linear Induction Accelerator 
National Environmental Policy Act 
NonProliferation Treaty 
Pulsed High Energy Radiographic Machine Emitting X rays, 
DARHT's predecessor hydrotesting facility 
Submarine Launched Ballistic Missile 
Special Nuclear Materials, i.e. plutonium and highly enriched 
uranium 
Sandia National Laboratory 
Stockpile Stewardship and Management Programmatic EIS 
Stockpile Stewardship Program 
Savannah River Plant 
Pulsed High-Energy Radiographic Machine Emitting X-rays 
Fire Resistent Pit 
Record of Decision 
Underground Testing 
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Comments on the DARHT Draft Environmental 
Impact Statement 

Prepared by 
Susan Hirshberg 

Nuclear Waste and Contamination Director 

Concerned Citizens For Nuclear Safety 

June 28,1995 
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In addition to my oral comments presented at the DARJIT hearing on May 17 
in Santa Fe, I present the following: 

DOE's claim that DARHT will not cause significant environmental 
impact is based on the stated assumptions that DARHT will be no more 
dangerous than PHERMEX and that PHERMEX has not caused significant 
environmental impact. Both of these assumptions need to be examined 
carefully. 

• Differences Between DARHT and PHERMEX 
The assumption that DARHT will be no more dangerous than PHERMEX is 

called into question immediately by table 3.3. of the DARJIT Draft 
Environmental Impact Statement. Many potential environmental impacts 
are described as being exactly the same under several alternatives. It seems 
exceedingly unlikely that this would really be the case, which implies that 
some of these numbers are entered as theoretical values rather than being 
based on the true engineering and design of the alternatives under 
consideration. For instance, with the stated value for the distribution of 
depleted uranium contamination being 15 acres for all alternatives, it seems 
that this value may be considered a maximum and that real values are not 
used. 

It is far from dear to the public that these assumptions of similar 
individual impacts for all alternatives is in any way justified. Indeed, page d1 
describes the amount of depleted uranuim (DU) currently at PHERMEX as 
"similar" to that proposed at DARHT while the exact same sentence shows 
that DARHT will actually use 30 percent more DU. The appendix goes on to 
state " ... the maximum average soil contamination level observed at 
PHERMEX in the vicinity of the firing point under either the No Action or 
Upgrade alternatives would be approximately double that currently at 
PHERMEX " (the document does not explain how contamination under the 
No Action alternative which is the continuation of the status quo can be 
more than the status quo contamination at the facility). In addition, 
appendix E estimates a drainage rate for the DARHT site (under unvegetated 
conditions) 2.1 to 2.9 limes higher than for PHERMEX. Deep drainage Is 
viewed as a significant environmental pathway which has caused 
contamination in other DOE sites. The appendix goes on to state that due to 
the huge variability between individual sites, only site-specific data can 
effectively tell to what extent deep drainage actually exists. Thus there are 
significant differences between DARHT and PHERMI!X which need to be 
specificailly detailed inthe EIS. 

DOE's use of estimated values in the DEIS for specific environmental 
impacts Is Inappropriate. The point should be to provide accurate data about 
the facilities, which can serve as a basis for judgment whether there will in 
fact be a difference of environmental impacts under alternatives. DOE inserts 
values based on the assumption that there is no difference in alternatives and 
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then turns around and claims that there is no difference in the alternatives 
based on the inserted values. 

In addition, for all alternatives, it is far from clear that the number or 
size of the shots would be the same as they are currently. These values are 
impossible to obtain without some programmatic understanding of what the 
facility would be used for, how necessary the so-called Stockpile Stewardship 
program is, and whether DARHf's application to weapons design will be 
used. 

The rest of my comments deal with potentially significant 
environmental impacts which may be present under many or most of the 
alternatives presented in the Draft ETS (DEIS). Many of these potential 
impacts should be regarded more seriously than seems to presently be the 
case. 

• Environmental Effects of Plutonium 
It is disturbing that no mention of the potential environmental effects 

of plutonium Is made anywhere in the Draft EIS. This material is of prime 
concern to the public on account of its longevity and toxicity. The potential 
effect of vessel failure should definitely be included in the SWEIS due to the 
likelihood and severity of vessel failure during the lifetime of the facility 
(page i4), particularly if a large number of plutonium-bearing shots are 
performed per year. 

Even if no vessel breaches were to occur, the plutonium would still 
form a waste stream which must be Included in the ElS. If the plutonium • 
contaminated material is kept in its solid form, there would presumably be 
some intention of sending this material to WIPP. However WIPP is a highly 
problematic facility which, even if it is shown to be safe enough to open, does 
not have nearly enough capacity for all the transuranic waste presently 
produced or expected to be produced in the near future. In addition, 
characterization of waste which will be sent to WIPP must occur before the 
facility accepts the waste. This charecterization would be Impossible to obtain 
for either the DARHT or PHERMEX facilities in the absence of programmatic 
planning which could guide the number of plutonium test shots a year. 

Another alternative is that the plutonium would go into a liquid 
waste stream through some sort of rinsing or washing process. If this waste 
stream does occur, it should be considered in the EIS. Presently, the 
Radioactive Liquid Waste Treatment Facility is in a state of transition, 
awaiting site-wide and programmatic decisions. Waste streams arriving 
from DARHT or PHERMEX cannot be appropriately calculated until 
programmatic decisions are made about these facilities. Approriate waste 
stream calculation is required in order for the EIS to fully evaluate 
environmental impacts. 

Plutonium transport is also of great concern to the public. Sources and 
routes of all off-site radioactive and hazardous materials should be included 
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6 1 in the EIS so that a full analysis of potential impacts of transportation can be 
undertaken. 

• Amount of material accessible to the environment: 
The DEIS is not clear as to the amounts of DU (and presumably other 

materials) which will be used for the proposed alternatives. For instance, 
the water modeling systems use a value of 460 lb of DUper year. However, 

7 1 page 3-21 refers to this amount as being based on the amount of DU used at 
PHERMEX during the mid-eighties. However since that time, "programmatic 
objectives have changed and a limit of 1540 lb would be required to meet all 
objectives under this (preferred) alternative." This is a 3.3 fold difference! 
These so-called programmatic needs have never been made public and 
should not even exist before the programmatic Stockpile Stewardship and 
Management PEIS is completed. It is extremely serious if DOE is intending to 
make use of such large amounts of DU and has not included this amount in 
its assessments of environmental impacts in the EIS. 

Even the smaller amounts of DU historically used at PHERMEX have 
had a great effect on the surrounding environment. 34,200 lbs. of DU have 
been used of which 30% remains In the environment, and of which 2% is 
directly respirable. While DU is a problematic radioactive substance which 
releases radon daughter products for an extremely long period of time, it is far 
from the only dangerous material released from PHERMEX, and which 
would continue to be released from DARHT. Historically, 480 lbs. of 
beryllium, 704 lbs. of lead, 2325 lbs. of copper, 9470 lbs. other metals, 2325 lbs. 
of lithium hydride, and 76,800 lbs. of high explosive have been used at 
PHERMEX. Since little cleanup information exists on many of these 
materials, the DEIS itself makes the assumption that much of this material 

8 I has remained in the accessible environment. The material which was 
recovered and treated as waste should also be considered as part of the 
environmental impacts of PHERMEX (and potentially for DARHT), due to 
the environmental contamination which has resulted from waste areas such 
as LANL's Area G where much of this waste has been buried. CCNS believes 
that if this facility were not part of the LANL complex, and were judged by the 

30 I same standard as other industrial facilities, such large amounts of 
environmental contaminants as are presently at PHERMEX would not be 
dismissed as nonsignificant. It is not sufficient merely to claim that these 
facilities have not been as harmful as the E-F firing site which was also 
operated at TA-15. DOE seems to favor this highly Inappropriate type of 
argument to claim that DOE and PHERMEX have no significant 
environmental impacts. Just because a bad facility was built in the past, is no 
reason to build an only slightly less bad facility in the future. 

• Air Quality 

9 I Air Quality models used are stated to be appropriate for flat or rolling 
terrain (page cl). Los Alamos is neither. The steepness and variability of the 
canyon-mesa structure produces highly variable winds which may act in a 
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considerably more complex manner than modeled. As a result, contaminants 
may remain suspended for different periods of time or may reach areas not 
previously considered by the models. These are very important issues since 
population rates increase within a few miles from the site which could cause 
the overall dose rate to increase. 

I In addition, because there are no air monitors on site at TA-15 III, air 
9 quality data must necessal"ily be based to a certain degree on guess work. Page 

c4 states: "the use of more realistic pollutant release heights accounting for 
buoyant and mechanical plume rise and the consideration of initial plume 
spreading (e.g. as would result from hydrodynamic testing) are factors which 
would tend to reduce maximized ground level impacts but were not included 

I in this analysis". Page c5 and c6 discuss how mixing layer height is taken 
9 from values appropriate for Albuquerque. These values are of only 

questionable application to Los Alamos, and increase the uncertainty of 
modeling procedures. In addition the models used to describe health effects 
"could significantly underestimate atmospheric dispersion of explosive 
material (page h4)". These models are all considered conservative by the 

I 
authors of the DEIS. Taken together, however, they present a picture of a 

9 series of models which may bear little resemblance to the actual behavior of 
airborne contaminants from TA-15 m. The EIS needs to better support the 
conclusion that factors which would lead to the increased suspension of 
contaminant gases and particles will protect human health and the 
environment rather than create an additional adverse effect. The discussion 
on the health effects model illustrates this problem quite well. Page h5 states: 
"for large amounts of explosives, the estimated dose for a stem and cap, 
double-plume release (such as that found in explosions) could be a maximum 
of forty percent higher than that modeled for an elevated, single-point 
release." 

There is cause for concern even if the picture presented by the air 
quality models is valid. One problem is that there are materials from the 
explosions which are estimated to remain in the accessible environment, yet 
appear in neither cleanup calculations nor estimates of soil contamination 

I 0 I (see geology and soils section below). It seems possible that the aerosolization 
values may be underestimated. If this is the case, doses of radioactive and 
toxic materials. would be higher than is presently calculated. Presently, little 
attention is paid by the DEIS to either lithium hydride or explosive residues, 
both of which can be considerably dangerous materials. 

Another concern is the dose which may result from fugitive dust 
emissions. With potential DU contamination rates of 9300 ppm and the 

II I above-mentioned high and variable winds, there seems to be a great potential 
for so-called non-respirable particles to be transported to areas where they 
could degrade and become respirable. The effect may be something 
equivalent to having a small uranium mine in the area, a disturbing thought 
when one realizes that airborne uranium has been linked to adverse health 
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II I effects such as lung cancer in uranium miners! . Doses from high dust 
conditions (high winds after a dry spell) should be specifically calculated. 

• Geology and Solls 
Soil contamination rates are expected to be quite high, up to 9300 ppm 

under either the No Action or Upgrade alternatives. At the northeast 
drainage channel, the total uranium at PHERMEX is approximately 31 times 
background and is highly accessible to the water supply of the region. The 

121 DEIS states that "the general pattern and number of tests would be virtually 
the same over the next thirty years " (page dl). Although it is not clear how 
this statement can be made without programmatic support from the 
SS&MPEIS, the EIS should analyze whether having a larger area 
contaminated to 4600 ppm or a smaller area contaminated to 9300 ppm would 
be more likely to adversely affect the environment. In addition, because the 

I 
highest level of DU contamination was observed near the base of a wall near 

13 the firing point (page d3), the potential of buildings such as Nake'muu to 
similarly concentrate DU contamination should be estimated, This may 
prove particularly important when estimating adverse effects of DARHT on 
this unique archaeological and cultural site. 

Appendix D estimates that 30% (11,000 lbs) of the DU historically and 
currently used at PHERMEX has not been not recovered by cleanup processes. 
As stated on page d6 and d7, 1300 lbs has been accounted for in a 
contamination circle of 200 feet from the firing point. This figure is 
approximately 11% of the DU which should be in the environment. 
Although the appendix points out that the 200 foot contamination circle is 
only 20% of the total contamination circle (radius 460 feet), surely this circle 
should contain most of the DU contamination since contamination is known 
to decrease with distance from the fuing point (see page dS). Page dS shows 
that by the edge of the 200 foot contamination circle, the DU concentration is 
already down to about 8 times background as opposed to the very high 
concentrations which occur closer to the firing point. There is thus an 
enormous amount of DU which remains unaccounted for. It has not been 
cleaned up and has not been found in the contamination circle of 460 feet, 
and was not part of the amount estimated to be aerosolized. Where is this 
material? This question must be answered in order to fully evaluate the 

141 environmental impacts of either PHERMEX or DARIIT. 
A similar problem seems to exist with other environmental 

contaminants in the soil. Page b3 states that no detectable high explosive 
residues were found in the soil around the firing point at PHERMEX. 
However, in the lifetime of the PHERMilX facility, Over 76,000 Jbs. of high 
explosive were used. No mention is found in the EIS of the fate of these 
residues. It is hard to believe it would all be contained when so much DU 

I For annotated bibliography on this subject see "Low Dose Epidemiological 
Findings on Child Health and Adult Risks of Low-Level Radiation". Prepared by 
the Child Concer Research Institute, Concord, Ma. 
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141 
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151 
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escaped during operations at PHERMEX. High explosive residues have been 
found at other LANL sites where high explosives are used routinely. Because 
high explosive residues often require environmental remediation (i.e. the E-F 
firing site at TA-15), the fate of these materials is far from trivial, particularly 
if a large portion of them are becoming aerosolized and subject to transport in 
the highly variable winds around Los Alamos. There is not much 
documentation of the fate of the 2,325 lbs. of Lithium hydride mentioned on 
page b9. When the recent fire occurred at PHERMEX which burned lithium 
hydride contaminated materials for nine hours, the aerosolization of this 
material caused considerable concern to LANL firefighters. What happens to 
the lithium hydride in the course of normal operations? Page d8 states that 
the entire inventory of copper, lead, beryllium and other metals is "assumed 
to be dispersed within the soil contamination circle and available for 
migration in hydrologic pathways". There are no calculations in the EIS 
which might show that this is indeed the case. If these metals behave 
similarly to the DU, it is possible that not all of them can be accounted for by 
measurement within the contamination circle. If this is the case, further 
information must be provided about the fate of these materials. 

• Water Resources 
As mentioned in the first section of these comments, the deep 

drainage issue is not fully resolved in the EIS. Page el states : "at other DOE 
sites, deep drainage has transported solubilized contaminants to underlying 
ground water systems, ... the potential exists for deep drainage at both 
(DARHT and PHERMEX) sites. "Appendix E goes on to stress that site specific 
measurements must be taken in order to determine the extent of potential 
deep drainage. Because the deep drainage models do not contain two
dimensional fracture structures (i.e. cracks and fissures), it would be useful for 
the public to know if drainage rates could possibly be more than suggested by 
the one-dimensional flow model used. 

Because DU becomes more radioactive as time goes on (due to the 
production of radon daughter products), protection of the public must 
remain a priority well into the future. Page e13 states: "if the analysis of deep 
drainage were to extend much beyond 100 years, consideration would have to 
be given for analyzing for greater precipitation amounts and intensities than 
used in this study." This consideration must be given due examination in 
the EIS. 

While deep drainage is definite possibility, particularly at DARfiT, 
runoff contamination is also significant and must also be thoroughly 
considered. Present models do not include runoff from seasonally heavy 
rains which have been known to be heavy enough to lead to flash floods at 
LANL. Corrosion rates of most of the metals that would be found on site 
would make these metals available to runoff. Appendix E shows that, under 
both the No Action and Preferred alternatives, the source of depleted 
uranium would be completely removed from the firing site in less than 1000 
years and would be available for subsequent surface and subsurface migration. 
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Like other models used in the EIS, the amount of DU modeled as being 
accessible to water systems is based on the 460 lbs. per year rates suggested in 

181 1988 NESHAPS permit, rather than the proposed 1540 lbs. proposed to meet 
programmatic objectives (see above). It is also not clear that potential 
contamination to water supply is taking into account materials such as 
lithium hydride and high explosive residues. 

Another pathway which is mentioned in the DEIS is through well 
extraction of dissolved contaminant through the highly desirable wells which 
may later be drilled in TA 15. The DEIS states that modeling of this 
alternative is not necessary, because the the contaminant must be available at 

191 the surface, and be transported vertically down to the main aquifer, which the 
author claims would take centuries to millennia. However, the presence of 
corrosion- available metals and deep drainage mentioned above seem to 
contradict the hypothesis that travel times would take that long. Presently 
the state of contamination is unknown. The deep aquifer has not been 
proven uncontaminated. To the contrary, tritium has been found in the deep 
aquifer. LANL and the New Mexico Environment Department are presently 
engaged in a major project to dig test wells in order to ascertain if significant 
contamination of the aquifer by other radionuclides has, in fact, occurred. 

Finally, the because of the uranium present in the discharge sink in 
Portrillo Canyon described on page e32, the hydrogeology of the region 

201 should be more thoroughly examinedto ascertain the rate of flow and extent 
of features such as this sink. At the very least, in order for the inflow rates 
into the sink to be effectively evaluated, a two-dimensional flow model 
should be developed to model this sink and its potential to transport 
contaminants to accessible water. 

• Archaeological and Cultural Resources. 
Because the closest public exposure would be to workers and visitors to 

Bandolier National monument, one of the area's prime tourist attractions, 
more attention should be paid to the potential of the DARHT facility to 
adversely affect tourism to this site. In addition, it is conceivable that 

211 Nake'muu and other sites within the 4000 foot radius of the DARHT facility 
will take on considerable economic value as tourist attractions. Potential 
recreational and socioeconomic effects should be calculated in addition to the 
considerable cultural and paleontological costs which may result from the 
DARIIT facility (see Oral Comments). 

I The Draft EIS states that approximately 95% of the over 975 prehistoric 22 
sties at TA-15 DI are considered eligible or potentially eligible for the National 
Register for Historic Places, and that an additional 40 % of the area around the 
DARHT and PHERMEX sites has yet to be fully characterized. The Pajarito 
Plateau Is, in its totality, a unique archaeological and cultural site. While 
many of the impacts of LANL overall will presumably be dealt with in the 221 LANL Site-Wide Environmental Impact Statement, the impact of piecemeal 
destruction of these resources must also be considered. Because of its unique 
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231 
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251 

261 
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architectural features and unusual state of preservation, Nake'muu is a 
particularly valuable site within this immensely =important area. 

While tribal representatives are much better suited to address the 
Native American cultural resources which are present at TA-15 Ill, CCNS 
strongly supports the preservation of these resources . Past practices which 
have resulted in the destruction of these types of resources must not be 
continued. A discussion of these resources should also be contained in the 
environmental justice issues section of the EIS. 

• Accidents 
The DEIS contains a disturbing discrepancy between appendices B and I. 

In appendix B, accidental detonation, which is the only acc!dent with a critical 
rating, is given the annual probability of under lOE-4. In appendix I that same 
accident is rated as having an annual probability of between lOE-2 to lOE-4. 
Unless DARHT is considerably more likely to have an explosion of this type 
than PHERMEX, this discrepancy makes no sense. Since accident dose rate 
calculations are made in appendix I, the larger value seems more likely to be 
correct. This is certainly not a trivial problem, given the seriousness of the 
consequences of this type of accident. Such an accident would probably prove 
fatal to all persons on the firing site (page i2). 

For a vessel failure accident, the potential dose to the public of 11 
mrems from one accident is above the 10 mrem yearly public exposure limit 
for LANL as a whole, seriously threatening compliance with the federal Clean 
Air Act. 

In addition to the annual probabilities, the lifetime probability of 
accidents should be calculated. If the annual probability of an accidental 
detonation is between lOe-2 and lOe-4 than the lifetime probability would be 
at least one order of magnitude higher than that. 

Potential accidents which would involve plutonium are also cause for 
public concern and are not properly addressed in the DEIS. The public has no 
access to information which would suggest how much plutonium could be 
accessible in such an accident, so the best we can do for now is to try to make 
some reasonable guesses as to the danger posed by this material. For 
instance, at ground level a release of .1 gram of Pu 242 would result in doses 
of 5.1, 3.6 and 1.7 mrem to the public at St. Rd. 4, Pajarito Rd, and Bandolier, 
respectively, and 8.2 person rem (see table i9). Doses would be considerably 
higher if other plutonium isotopes (excepting Pu 244) were present. Since a 
full weapon assembly can use up to 4.1 kg. of plutonium, a release of .1 gram 
is a highly conservative value. These dose rates, conservative as they are, 
certainly emphasize the need for a further analysis of the risks to the public 
from accidents involving plutonium. 
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common experience 

Laboratory Retiree Group, Inc. 

June 21, 1995 

Ms. M. Diana Webb, DAHRT EIS Program Manager 
Los Alamos Area Office, U. S. Department of Energy 
528 35m Street 
Los Alamos, New Mexico 

Dear Ms. Webb; 

The Board of Directors of the Laboratory Retiree Group, Inc. (LRG) endorses the 
Department of Energy's intention to complete and operate the Dual Axis Radiographic 
Test Facility as stated in the Department of Energy's Draft Environmental Impact State
ment on the Dual Axis Radiographic Hydrodynamic Test Facility (DAHRT). DAHRT is 
an integral component of science-based stockpile stewardship. 

The Board of Directors further endorses the concept that the Department of Energy 
should take extraordinary measures, including adopting the Containment option, to 
minimize harm to the environment and the quality of life in Los Alamos. 

Sincerely, __ _.. 

/:,·· .· ·6:->//-
< ... ..C-/C..r,.L/;?'~/

Charles R. Mm\sfield 
President 
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June 17, 1995 

Ms. Diana Webb 
DARHT EJS Project Manager 
U.S. Deportment of Energy 
528 35th Street 
Los Alamos, NM 87544 

Dear Ms. Webb: 

..... _ 505-la-8105 nu: 50$-462·&!99 

P.O. 8a.c .60 Lo• Ala•-. N.w Af.d£o a7.U4-0f60 

The Los Alamos County Chamber of Commerce is in support of the completion and 
operation of the Dual Axis Radiographic Hydrodynomic Test Focility (DARHT). 

DARHf is acknowledged to be a vital component in the Nation's stockpile stewardship 
program. Its completion is critical to the national security interests of the United States. 
As you proceed with the Environmental Impact Statement, we also urge you to consider 
the importance of the DARHT project on the economic vitality of Northern New Mexico. 
Los Alamos Nationol Laboratory has been a good neighbor to Los Alamos County and 
laboratory activities have contributed to the well-being of local bwinessa. 

Please take the action necessary to allow the completion and full operation of the Dual 
Axis Radiographic Hydrodynamic Test Facility. 

2¥~¥ 
Janet Rose 
Executive Director 

11111111111 
30004688 
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June 26, 1995 

Ms. M. Diana Webb, DARHT EIS Document Manager 
DOE/LAAO 
528 35th St. 
Los Alamos, NM 87544 

DARIIT Drart EIS Comments 

The Los Alamos Study Group (LASG) submits the following comments on the draft 
Environmental Impact Statement (EIS) for the Dual-Axis Radiographic Hydrodynamic Test 
Facility (DARHT). These comments are organized according to this outline: 

I. DOE must complete 1he SS&M PElS and lhe LANL SWEIS before lhe DARHT EIS (p. 3) 
Introduction. 
A. Completion of the SS&M PElS is necessary to define the SS&M program (p. 4) 

I. The DARHT project is not independent of the SS&M PElS. 
2. DARHT will prejudice the hydrodynamic radiography portion of the PElS 
3. DARHT will prejudice the remanufacturing and olher portions of the PElS, as 

detailed at 11. , below 
B. DOE should complete the LANL SWEIS before the DARHT EIS (p. 13) 

I. Analysis is needed of the site-wide cumulative impacts of DARHT and 
all connected actions reasonably foreseeable at LANL 

2. The 1979 LANL SWEIS is inadequate for this analysis 
C. DOE's 'safety & reliability" justification for ignoring the required order of NEPA 

analyses is legally and faclually inadequate (p.16) 
I. There is no 'national security urgency" exception to NEPA 
2. There is no safety and reliability crisis of confidence in the US nuclear weapons 

arsenal, nor is one likely to arise in the future 
3. The PElS will be complete long before DARHT could contribute in any case 

II. The draft DARHT EIS fails to include any analysis of connected and related actions and their 
cumulative impacts (p. 23) 
A. DARHT would be a "magnet' facility for LANL 
B. DARHT is part of a planned and in-progress consolidation of the nuclear weapons 

complex at LANL 

Ill. The draft DARHT EIS does not provide an adequate analysis of a reasonable range of 
alternatives to the proposed action (p. 32) 
A. The PHERMEX Upgrade{s) 
B. Proliferation impacts 
C. Plutonium operations and the exclusion option 

IV. The draft DARHT EIS fails lo provide an adequate analysis of the isotope production, waste 

212 East Marcy Su-eet, Santa Fe, New Moxico 87501; tel: 505-982-7747 fax: 505-982-8502 
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generation and disposal, and decontamination and decommissioning activities associated with the 
proposed action and alternatives (p. 38) 

A. DARHT would cause the production of hazardous plutonium isotopes 
B. DARHT would cause the generation and disposal of hazardous and radioactive wastes 
C. The decontamination and decommissioning impacts of DARHT must be analyzed 

V. The environmental and program analysis of the draft DARHT EIS is biased and lacks 
scientific methodology and credibility (p. 39) 

2 
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I l. DOE must complete the SS&M PElS and the LANL SWEIS before the DARHT EIS 

Introduction 

On October 28, DOE published in the Federal Register a Notice of Intent (NOI) to 
prepare a Programmatic EIS on its Stockpile Stewardship and Management (SS&M) plan, the 
details of which, according to the NOI, are yet to be defined. DARHT, the DOE has long 
asserted, is an essential tool for maintaining confidence in the safety, rei iability, and 
performance of the nuclear weapons stockpile in the absence of underground nuclear testing. 
This is, according to the NOI, an activity of stockpile stewardship. 

On August 10, 1994, DOE published in the Federal Register an Advance Notice of Intent 
to prepare a site-wide EIS (SWEIS) for Los Alamos National Laboratory (LANL). The purpose 
of the SWEIS, the first programmatic environmental analysis of LANL in more than 15 years, 
is to consider the environmental, socioeconomic, and other impacts of present and reasonably 
foreseeable LANL programs and their alternatives. 

The DARHT EIS, were the process valid, would determine the impacts of DARHT 
construction and operation and those of reasonable alternatives to the project. 

Thus, it is clear that the proper logically- and legally-mandated order of these analyses 
and actions is: 

A) Complete the SS&M PElS, thus defining the program and determining its components 
in the light of analyzed need, utility, costs, and impacts from a nationwide perspective; 

B) Complete the LANL SWEIS, documenting the impacts of the SS&M program 
components and reasonable alternatives at LANL from a sitewide perspective; 

C) Complete the project-specific DARHT EIS. determining whether the project should 
go forward as proposed or whether a reasonable alternative means of accomplishing the mission 
goal should be preferred; and 

D) If preferred, proceed with the DARHT project. 

I I The draft DARHT EIS, however. proposes to invert this order, asserting that 

"The information on environmental impacts of the course of action selected in the 
DARHT ROD will be included in the analysis of cumulative environmental impacts for 
the SWEIS." [and) . 

"The environmental impact analysis of the course of action selected in the DARHT 
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ROD will be incorporated into the PElS. • [draft EIS at 2-121 

I This is an astonishing and indefensible position, one which leads ineluctably to the conclusion 
that the Department's plans are the result of coll8iderations wholly outside logic and the law. 
The obvious consequences are vitiation of the programmatic and environmental analyses. 
decreased respect for the Department, and, ultimately, bad decisionmaking. It hardly needs to 
be pointed out that decisionmaking here is on national security and signiticant environmental 

I 1 matters, and that such decisionmaking which so lacks a logical and legally-sufficient basis is 
itself an impairment of national security and a dereliction of the duty and trust reposed in DOE. 

2 I 

2 I 

A. Completion of the SS&M PElS is necessary to define the SS&M program 

I. The DARHT project i<~ not independent of the SS&M PElS. 

The most immediate consequence for the DARHT EIS of DOE's failure to complete the 
SS&M PElS and thereby define the nature and scope of the stockpile stewardship program is to 
cut the analytical ground from under the Purpose and Need section, leaving only unsupported 
assertions as justification for the project. We are told that 

"The DOE program that responds to the President's challenge to ensure 
confidence in the nuclear weapons stockpile in the absence of nuclear testing is 
science-based stockpile stewardship. • [draft EIS, S-1) 

But the science-based stockpile stewardship program (hereinafter, SBSS) is, at best, only the 
Department's proposed action under the Stockpile Stewardship and Management Programmatic 
Environmental Impact Statement (SS&M PETS). DOE has admitted that the development and 
implementation of a stockpile stewardship program is a significant federal action within the 
meaning of the National Environmental Policy Act (NEPA), and it initiated the SS&M PElS 10 

consider, from a connected and programmatic standpoint, its proposed action and alternative 
means of achieving the Department's goals. Manifestly, under NEPA, it is not within the power 
of DOE to prescribe, by fiat, the nature and scope of any stockpile stewardship program before 
the completion of the PElS. It is therefore not possible. logically or practically, to consider 
DARHT - its need, value, and utility, and that of the alternatives to DARHT - without tirst 
knowing the definition and scope of the SS&M mission that is to be performed. 

Further, the Presidential Decision Directive cited as justification for the proposed action 
makes no reference to DARHT or any other hydrodynamic test facility: it is up to DOE, with 
the aid of other interested agencies, to fashion a stockpile stewardship program which best serves 
all of the nation's interests, from stockpile safety and reliability to non-proliferation and arsenal 
reductions. The development and implementation of such a program is a federal action with the 
potential for significant environmental impacts and, as such, DOE is required to complete the 
process of public participation in program development and consideration of alternatives. The 
SS&M PElS ~ that process, as DOE has admitted. 
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During the SS&M PElS and the SWEIS, which is a type of programmatic EIS (10 CFR 
1021.330), the DOE must refrain from undertaking any major actions unless such action is I) 
justified independently of the program, 2) has its own EIS, and 3) will not prejudice the ultimate 
decision on the program, i.e. will not determine subsequent development or limit alternatives 
(40 CFR 1506.1 (c)). These tests are not satisfied for either the SS&M PElS or the SWEIS in 
the case of the DARHT project, as will be discussed shortly. 

As to the first prong of the interim action standard, the draft EIS alleges: 

'The DOE proposal to provide enhanced high-resolution radiography capability 
responds to Presidential and Congressional direction, and is independently 
justified compared 10 the stockpile stewardship management program." [draft 
EIS, 2-121 

The presidential direction referred to (Presidential Decision Directive 15, November 
1993), was previously cited by the draft EISon p. 2-5. Even in this abridged version, it is clear 
that the presidential call for upgraded hydrodynamic testing facilities lies entirely within the 
contellt of the proposed stockpile stewardship program. It does not provide an independent 
justification for DARHT; indeed DARHT is not even mentioned. In fact, the letter and intent 

2 I of the presidential directive could be satisfied by upgrades planned and now being carried out 
at Livermore's FXR and LANL's PHERMEX facilities, without the DARHT project at all. 

2 The congressional direction referred to is the National Defense Authorization Act for 
Fiscal Year 1994 (PL 103-160 (HR 2401) 107 Stat 1547; November 30, 1993), which establishes 
the stockpile stewardship program. It reads in relevant part: 

SEC. 3138. STOCKPILE STEWARDSHIP PROGRAM. 

(a) ESTABLISHMENT.--The Secretary of Energy shall establish a stewardship 
program to ensure the preservation of the core intellectual and technical 
competencies of the United States in nuclear weapons, including weapons design, 
system integration, manufacturing, security, use control, reliability assessment, 
and certification. 
(b) PROGRAM ELEMENTS.--The program shall include the following: 

(I) An increased level of effort for advanced computational capabilities to 
enhance the simulation and modeling capabilities of the United States with 
respect to the detonation of nuclear weapons. 
(2) An increased level of effort for above-ground experimental programs, 
such as hydrotesting, high-energy lasers, inertial confinement fusion, 
plasma physics, and materials research. 
(3) Support for new facilities construction projects that contribute to the 
experimental capabilities of the United States, such as an advanced 
hydrodynamics facility. the National Ignition Facility, and other facilities 
for above-ground experiments to assess nuclear weapons effects. 
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(c) AUTHORIZATION OF APPROPRIATIONS.--Of funds authorized to be 
appropriated to the Secretary of Energy for fiscal year 1994 for weapons 
activities, $157,400,000 shall be available for the stewardship program 
established under subsection (a). 
(d) REPORT.--Each year, at the same time the President submits the budget 
under section 1105 of title 31, United States Code, the President shall submit to 
the Congress a report covering the most recent! y completed calendar year which 
sets forth--

(!) any concerns with respect to the safety, security, effectiveness, or 
reliability of existing United States nuclear weapons raised by the 
Stockpile Surveillance Program of the Department of Energy, and the 
calculations and experiments performed by Sandia National Laboratories. 
Lawrence Livermore National Laboratory, or Los Alamos National 
Laboratory; and 
(2) if such concerns have been raised, the President's evaluation of each 
concern and a report on what actions are being or will be taken to address 
that concern. 

I 
As can be seen, this law provides no independent justification for the DARHT or any 

2 other hydrotesting project apart from that provided for the stockpile stewardship program taken 
as a whole. Were this passage to be interpreted as an independent justification for the DARHT 
project, then the National Ignition Facility, the Jupiter weapons effects project, and every other 
proposed stockpile stewardship project would also have an independent justification. The 
National Ignition Facility and the Advanced Hydrotest Facility--the proposed successor to 
DARHT--together with the High Explosive Pulsed Power Facility, the Jupiter Facility, and the 
Atlas facility are, however, all mentioned in and pendent upon the SS&M PElS (SS&M PElS 
Notice of Intent, pp. 17-18). Even the Contained Firing Facility, which, like DARHT, is an 
enhancement of hydrotesting capabilities, is dependent upon the outcome of the SS&M PElS. 
Why then, is the decision about whether to complete DARHT being made prior to any decision 
about the scope. activities. purpose and need, and program elements of stockpile stewardship? 

In the final analysis, there can be no justification for DARHT independent of tl•e 

3 I stockpile stewardship and management program because the work to be done at DARHT is by 
its nature intimately and inextricably connected to the entirety of the stewardship program. 
Much of Chapter 2 in the draft EIS is directed to establishing this very point. Thus by formal 
presidential directive, by law, by the nature of the technological enterprise DARHT is meant to 

3 I serve, and by admission, DARHT clearly fails the first of the three tests required at 40 CFR 
1506.l(c) for allowable interim actions. 

3 I 
2. DARHT will prejydjce the hydrodynamic radio~:raphy portion of the PElS. 

DARHT also tails the third test for allowable interim actions, namely that any such action 
must not prejudice the final programmatic decision. The draft EIS asserts a contrary opinion. 
It says at page 2-12 that 
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"Because enhanced hydrodynamic capability is needed in the near-term regardless 
of the alternatives analyzed in or the courses of action selected as a result of the 
stockpile stewardship and management PElS, DOE believes that a decision on 
whether to implement the proposed action analyzed in this EIS would not 
prejudice any ultimate decision regarding the stockpile stewardship and 
management program. • 

The scope and alternatives proposed for the SS&M PElS analysis were published in a June 9, 
1995 NO!. This NOT is extremely vague, reflecting underlying uncertainty in the size of the 
stockpile, and the methods used to maintain it. DOE's previous two attempts at a PElS on this 
subject had to be withdrawn because their proposed scope was too narrow and left out less 
capital-intensive options; this could occur again. The public comment period is just beginning, 
and it coincides with a serious push by the Pentagon. supported by weapons laboratory 

I 
personnel, to resume nuclear testing. The long and short of it is that the Department cannot be 

3 sure of the shape of its stockpile stewardship program, or that DARHT will not prejudice the 
PElS analysis. 

4 

DOE is no doubt free to provide for some degree of upgrades to its hydrodynamic 
radiography capability, but when the proposed upgrade action is the construction of a$ 124+ 
million facility that is a crucial element of a particular stockpile stewardship plan, and when that 
stockpile stewardship plan has not yet been developed and considered. as it must be. within the 
already-existing SS&M PElS. the only possible conclusion is that the proposed action (DARHT) 
must await the ROD on the PElS. 

Further, there is evidence that DARHT, far from enhancing national security, will 
decrease that security by stimulating a new type of arms race. Under a comprehensive test ban, 
the nation with the best hydrodynamic testing capability will be the one able to most reliably 
design and field new and destabili:~:ing nuclear weapons, such the much-desired low-yield tactical 
weapons, enhanced electromagnetic pulse weapons, and others. DARHT will improve that 
capability. as well as provide a three-dimensional capability to examine nuclear directed-energy 
explosives and other advanced weapons. 

4 I Already other nations (France, Russia, and China) have cited the U.S. technological lead 
in surrogate testing facilities like DARHT as a reason to continue nuclear explosive testing. 
While DARHT is not needed for stockpile stewardship and management, the technical capabilties 
ascribed to it in that context, such as giving designers the ability to accurately predict the 
implosion of cracked and defective pits, are more than enough to design symmetric ~ 
weapons, which is an easier task. 

DOE admits the crucial role of enhanced hydrodynamic radiography in its "science-based 
stockpile stewardship program•: 

"To develop its science-based program, DOE identified five critical issues 
regarding stockpile stewardship and management and strategies to address them. 
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Two of these strategies acknowledge DOE's need for improved hydrodynamic 
testing capability ... • [draft EIS, 2-41 

DOE also admits the crucial importance of DARHT to its science-based stockpile 
stewardship program: 

'The DARHT facility will be the key experimental capability for adequately 
evaluating the continuing safety and reliability of the remaining nuclear weapons 
stockpile over the next few decades in the absence of nuclear testing." 
[Declaration of John D. lmmele, LASG et al v. DOE, 11/29/941 

"The Department's Science-Based Stockpile Stewardship program is of critical 
importance to the nation ... Delaying DARHT could undermine conlidence in 
relying upon hydrotest-based stewardship to the extent that, in the absence of 
nuclear testing, we may not be able to assure the safety and performance of aging 
weapons. • [Declaration of Victor H. Reis, LASG et al v. DOE, 11/29/94] 

"The DARHT Facility is a critical component of this Presidentially directed 
stockpile stewardship program. • [Declaration of John M. Deutch, LASG et al 
v. DOE, 11/30/94] 

But SBSS is only the DOE's early development of a stockpile stewardship plan: it has 
not even been described in detail as the Department's proposed action under the SS&M PElS. 
In fact, "Primary Physics Issues, • which DARHT is designed to address, is the first listing 
among the issues to be addressed in the stockpile stewardship program, both under the preferred 
and the no action alternatives (SS&M PElS NO!, pp. 17 and 18). More important, the nature 
and scope of this nation's provisions for maintaining its nuclear arsenal in the future are 
presently the subject of intense and widespread debate, within the government and without it. 
Further, the range of strategies, budgets, equipment, and personnel proposed for the various 
stockpile programs are extraordinarily broad, and it is clear that a facility such as DARHT 
would be an inappropriate element of many of them. Jonathan Medalia of the Congressional 
Research Service has recently reviewed this range of proposed stockpile programs in the 
publication 'Nuclear Weapons Stockpile Stewardship: Alternatives for Congress (preliminary 
draft, April 7, I 995). Attached as Exhibit A is his Figure I. which illustrates the wide range 
of current proposals. DOE's current proposal, SBSS, fits in the "Enhancers" category of 
stewardship plans, as DOE would actively seek to incorporate "enhancements' to stockpile 
weapons, using advanced radiographic design capabilities (such as DARHT and/or AHF) and 
hydronuclear testing. This plan is far more expansive, and expensive, than all other types of 
stockpile stewardship proposals, save only those that would retain and utilize full-scale 
underground nuclear testing. The Department's approach mandates a very large nuclear 
weapons research and development infrastructure and very large capital expenditures, including 
DARHT. As the Medalia work makes clear, the "best" stockpile maintenance program for the 
nation must be developed by balancing the political goals of international non-proliferation and 
arsenal reduction goals with the political and economic costs of an aggressive research and 

8 

Comment 17, page 9 

5 

5 I 

development infrastructure and large capital equipment funding. 

The point, of course, is not that DOE is obliged to accept any of these (or other) 
stockpile maintenance programs - on the contrary, the very breadth of the present debate makes 
clear that DOE must develop its program· and consider broad alternatives to it within the context 
of the SS&M PElS, as it is now doing. The corollary is that the Department may not implement 
one enormously expensive and crucial component (DARHT) of a particular plan until the 
conclusion of the PElS process. 

There is no doubt that some SS&M program proposals include an element which may be 
called "enhanced hydrodynamic radiography capability" (EHC). By contrast, other proposals 
eschew the acquisition of EHC, deeming present capability entirely adequate and in harmony 
with our national efforts to limit the spread of nuclear weapons. One such proposal is that of 
Professor J. I. Katz ofthe Department of Physics, Washington University, St. Louis, which may 
be called the "curatorship" approach. For completeness, we attach as Exhibit Ban essay by Dr. 
Katz on this subject titled "The Case Against Science-Based Stockpile Stewardship." As noted 
therein, Dr. Katz takes the position that 

" ... it is better to describe the future task as curatorship rather than as 
stewardship, and emphasize the distinction between these two concepts. In 
Slewardship the human resources required to design and develop weapons are 
maintained, with skills honed on classilied and unclassified experiments conducted 
at facilities such as NIF and in hydronuclear tests. In curatorship these facilities 
are not built, and design and development skills are allowed to atrophy: only 
those skills required to remanufacture weapons according to their original 
specifications are preserved ... The chief nuclear danger in the present world is that 
of proliferation, and stewardship will exacerbate this danger, while curatorship 
will mitigate it while preserving our existing nuclear forces. [Exhibit A, p. 1, 
emphases in original] 

The quoted excerpt should serve as good evidence for three propos111ons that are 
fundamental to whether DARHT can be considered outside the context of the SS&M PElS: 

a) There is a very broad range of SS&M proposals, many of which do not include 
DARHT or any other enhanced radiographic capability: 

b) The nation's SS&M program must be considered and developed as a whole, not in 
piecemeal fashion; and 

c) The enhanced radiography element of proposed SS&M programs is connected to, and 
not independent of, other elements, including weapons manufacturing and remanufacturing 
capabilities and facilities. 

Further. even as to those SS&M proposals which do include some form of EHC, there 

I is no consensus on the utility or nature of that capability. Indeed, the JASON report on 
6 stockpile stewardship which the DARHT EIS repeatedly cites as evidence of the need for 
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6 I DARHT is in fact quite explicit that the nature of the nation's radiographic capabilities needs 
to be detennined: 

"The crucial question in considering improved hydrotest capabilities is the 
cost/benefit trade" (op. cit., p.32.]. 

We strongly agree, and it is precisely this subject on which there is the greatest dearth of public 
information and the greatest need for a more careful analysis of mission. That analysis must 
occur in the context of the NEPA process specifically designed to accommodate it - the SS&M 
PElS. 

More specifically, the JASON report previously cited contains a comparison, in Table 
6.1 at page 30, of seven radiographic machines and facilities, including PHERMEX at LANL, 
FXR at LLNL, three upgrades of these facilities, DARHT, and the Advanced Hydrotest Facility 
(AHF). (A copy is attached to these comments as Exhibit C.) It takes only a glance at that 
comparison to see that, with the exception of the AHF, the operating parameters of the machines 
compared are remarkably similar, and it is apparent that any analysis of the need, utility, and 
value of DARHT must look closely at the relative merits of these various approaches in 

I 
furthering the mission goal at minimum taxpayer cost. That analysis is obviously impossible if 

6 the mission has not been well defined (as it has not been) and if the SS&M PElS has not been 
completed. To continue with the same paragraph from the JASON report cited above, we can 
state some of the most important questions to be answered in an analysis of alternative 
hydrodynamic test facilities: 

71 

"How useful is a given level of spatial resolution in assessing primary 
performance?, or how many views at how many different times are required to 
diagnose a 3D implosion and adequately benchmark a 30 computation? ... How 
accurately can [the time-dependent neutron multiplication rate) be deduced from 
radiographs?" 

These questions, of course, are appropriate only after the more fundamental question of the 
purpose, scope, and size of the SS&M program has been answered, which is the role of the 
SS&M PElS. At this time, there is no basis on which to address questions like those posed in 
the JASON report, because there is no agreement among experts, nor any decision, that would 
define the level of primary modeling and understanding that best serves the interests of the US 
SS&M program. because the program is undefined. If US interests in encouraging non
proliferation and nuclear arsenal drawdown are deemed paramount, for example, then the SS&M 
program that best serves these interests may eschew the highly visible acquisition of sophisticated 
design tools like DARHT in favor of emphasis on physical inspection and exact-component 
replacement capabilities. 

Unfortunately, the draft DARHT EIS completely ignores the lack of a defined SS&M 
mission and, worse, attempts to leapfrog the very questions the PElS should address (such as 
the JASON report questions quoted immediately above) by elevating to the level of dogma a 
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the JASON report questions quoted immediately above) by elevating to the level of dogma a 
7 I hypothesized "need" for three-dimensional radiographic hydrotest data. Thus, the statement 

appears that "One important type of information that is currently lacking concerns the three
dimensional condition of the various internal components of aging weapons." This statement 
is seriously misleading. It suggests that DARHT will be the weapons equivalent of a CAT-scan 
machine, able to produce a tomographic x-ray picture of the inside of a stockpile weapon; 
indeed, LANL official Dr. John lmmele said precisely that at the 12/8/94 scoping hearing: 

8 

• J. Jmmele: And so the experiments that we'll do will begin with an assessment 
of the weapons we have before they get older, kind of like a CAT-scan baseline 
before someone develops heart disease. • 

That, of course, is completely false. Neutron radiography or conventional static x-ray analysis 
may produce an internal view of a stockpile weapon; DARHT will not. No "aging weapons· 
from the stockpile will be imploded at DARHT. Attempting to sell the DARHT project by 
explicitly stating that it will produce the equivalent of a CAT-scan of stockpile weapons is 
unethical and DOE should publicly repudiate the lmmele statement. In addition, it must be 
seriously questioned whether, in fact, DARHT could ever produce the tomographic 
reconstructions as alleged. The Activity Data Sheet for the Advanced Hydrotest Facility, as it 
appears in the 1m LANL Capital Assets Management Process, states: 

• At least six radiographic lines-of-sight will be generated from a single long 
accelerator pulse by chopping the pulse in time with fast kicker magnets. Six 
lines-of-sight are the minimum required for complete, three-dimensional, 
tomographic reconstruction. • 

8 I DARHT, with only two lines-of-sight, would thus appear to be unable of fulfilling the "3D 
promise." Unfortunately, the draft DARHT EIS not only ignores this critical fact, it cynically 
attempts to manipulate this falsely imagined 3-D capability of DARHT to equate it with the 
generic demand of DOE for enhanced radiographic capability. 

The necessity of acquiring any EHC must be determined within the SS&M PElS process, 
as we have noted above. Nevertheless, even if some EHC turns out to be part of a coherent, 
PElS-defined SS&M program, it is a gross error to attempt to equate EHC with "3-D views.' 
Besides the fact that DARHT will not be able to provide these 3-D views even if its second axis 
is funded, DOE will soon have b!!! radiographic racilities with double-pulse capability - the 
upgraded FXR and the upgraded PHERMEX facility. In contrast to the dispute over the value 
of two radiographic axes, there is no dispute over the value of rapid time-sequencing, and it is 
this valuable capability that DOE will soon possess, with redundancy. 

Without the false and misleading image of DARHT as a CAT scanner for stockpile 
weapons, the focus of analysis can properly be on the value and utility of dual-axis flash 

I radiography of an imploding simulated pit. This second axis feature is the only unique 
9 characteristic of the proposed project, provided that Congress actually and evemually approves 
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I it. The draft EIS does not note that, if in fact the seoond axis is not built for any reason, the 
9 only distinguishing technical characteristic of DARHT will be its enormous cost. As to the 

necessity for, and value of, the DARHT second axis, we note the submission of Dr. Seymour 
Sack to the HPAIC: 

"The second axis of DARHT is intended to allow more accurate tomographic 
reconstruction and/or a reduced number of hydrotests, especially for systems 
without axial symmetry. Apart from possible increased background/noise 
problems for each image, and somewhat decreased flexibility in device location, 
the proposal seems to once more assume the need for a purely experimental 
determination of detailed implosion geometry - ignoring or at least slighting the 
computational developments of the last three decades. There is no benefit 
justifying the cost of a second axis -considerations should be limited to a single
axis machine, SARHT." 

9 J There is no agreement on the value or utility of the DARHT second axis. Therefore, the 
PElS must specifically address and answer this question in light of the availability of Jar less 
expensive upgrades to other facilities, specifically including those compared in Table 6.1 of the 
JASON report, and in light of the possibility of using its two double-pulse machines until the 
Advanced Hydrotest Facility is available. Only when the PElS ROD makes clear what 
radiographic capabilities are needed for the longer term can legally and intellectually sound 
decisions be made about DARHT. 

The PElS must also address the question of obtaining requisite stockpile stewardship 
capabilities at lowest cost. This is, given present budget realities, almost as important as 
minimizing the proliferation and nuclear security impacts of DARHT and the SS&M program. 
As noted, Table 6.1 of the JASON report shows that the operating parameters of the various 
hydrotesting facilities listed are remarkably similar, with the exception of the AHTF. Further, 
it appears to us, as discussed above, that even the no action alternative would allow DOE, by 
continued use of its existing facilities, to fulfill all known or plausible requirement~ of its SS&M 

101 program. And that SS&M program, so far as we know it, seems far more ambitious, in terms 
of design capabilities, that would be required by a minimal stockpile maintenance and evaluation 
(and possibly remanufacture) program. Because DOE and the public lack the benefit of the 
SS&M PElS, it is not possible to identify which capabilities, if any, beyond a 'minimal" 
program are either necessary or desirable. Indeed, the well-recognized conflict between our 
nuclear security goals (including non-proliferation and the preservation of the NP1) and the 
acquisition of highly capable design tools may weigh heavily against completion of DARHT and 
in favor of alternatives. Add to these considerations the fact that DARHT is vastly more 
expensive than its alternatives, and it becomes clear that DOE is obligated to make a careful 
analysis of exactly which capabilities are necessary for its SS&M program and how they may 
be achieved at the lowest cost. 

9 We believe it is well established that DARHT, in single axis form, represent~ only a 
marginal improvement in capability over existing or upgraded facilities. As such, it does not 
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seem cost-effective. Further, most of the anticipated future qualitative improvement in hydrotest 
capability would result from planned upgrades allowing pulsed use of existing facilities, and 
DARHT, in either single or dual axis form, is not a cost-effective facility in this respect either. 
Not until one considers the dual axis form of DARHT, with the possibility of simultaneous 
radiographs from different angles, is there any unique capability. But there is no agreement on 
the value of this capability, nor is there any assurance that Congress would ever fund a second 
axis. Even for the attainment of highly provocative advances in weapon design capabilities, 
there is no showing that this dual axis characteristic is particularly useful; what is clear is that 
the ability to take two or more radiographs per shot is a significant advance, but DARHT is not 
a cost-effective means of acquiring this capability. We believe that DOE, in order to find that 
DARHT is necessary for the SS&M program, must demonstrate either the existence or the 
plausibility of some substantial stockpile safety or security problem which would require the dual 
axis nature of DARHT for resolution. That is a tall order: it would involve a significant, 
inherently asymmetrical effect, one without historical or design precedent. It would also require 
a showing that even such an effect could not be appropriately modeled, diagnosed, and corrected 
by the use of upgraded (i.e., pulsed) facilities and the laboratories' highly sophisticated 3D 
computer codes. LASG is not aware of any expert who represents that such a case is plausible, 
and we are aware of several who represent that it is not. 

2. DARHT will prejudice the remanufacturing and other portions of the PElS. 

DARHT would be a crucial component of other elements of stockpile management 
programs, including the existence, nature, and location of facilities for remanufacturing 
stockpiled weapons. However. because the discussion of the influence of DARHT in this respect 
is most easily accomplished in terms of "connected and related actions," we present this 
argument in detail under major heading 11., below, which deals with the requirement of 
analyzing the impact of such actions in the DARHT EIS. It should be noted that the while the 
substance of the actions is the same, the effects are slightly different in the two NEPA contexts. 
The point in the SS&M PElS context is that a decision to implement DARHT would prejudice 
the PElS by tending to implement a whole suite of expansive SS&M program components, 
including extensive new production and remanufacturing facilities and capabilities. By contrast, 
the point in the DARHT EIS context is that the EIS will be inadequate unless it contains 
analysis of the impacts of these connected and related actions on the LANL site. 

B. DOE should complete the LANL SWEIS before the DARHT EIS. 

1. Analysis is needed of the site-wide cumulative imnacls of DARHT and all connected actiQns 
reasQnably foreseeable at LANL 

The SWEIS is critically important in order to examine in context the connected, 
cumulative, and similar actions at LANL- of which DARHT is an example· which have direct, 
indirect, and cumulative impacts, as those terms are defined at 40 CFR 1508.25. 
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One obvious example of the deleterious effect of the lack of a currently valid SWEIS on 
the DARHT EJS concerns the hazardous and radioactive wastes that would be generated by 

Ill DARHT operations. The draft DARHT EIS assumes that the wastes produced at DARHT will 
be handled, stored, tteated, and disposed in an environmentally-sound and regulatorially
compliant manner. In effect, this assumption is tantamount to tiering the draft EIS off a non
existent SWEIS. 

121 In fact, the waste management (WM) program at LANL is in serious risk of being cut 
below what is necessary to keep its existing degree of compliance, let alone improve it. Current 
proposals now before Congress involve cuts in waste management funds at DOE facilities in 
New Mexico of$ 12 million (5/9/95 letter, O'Leary to Rep. Duncan Hunter). 

Already, on Feburary 13 of this year, Deputy LANL Director Jim Jackson wrote to 
Bruce Twining, Manager of the DOE Albuquerque Operations Office, saying 

'This letter is to inform you of a serious concern about the ability to continue 
waste management operations at Los Alamos. 

'As requested by you, we have reexamined the funding requirements for waste 
management, and have concluded that for FY95, $75M is required for a safely 
operating, compliant program ... 

'The total waste management budget authority available from Albuqerque is 
$53M ... At this figure the facilities cannot be operated safely ... Therefore, we will 
cease operations in the March/April timeframe and place the facilities in safe 
standdown modes. 

'The consequences for the Laboratory are severe. We will require that all of our 
other facilities cease the active generation of radioactive and hazardous wastes ... • 

The following day, a memorandum was widely disttibuted within the Laboratory which 
included the following language. 

"lf...efforts to secure the required funding to support Laboratory waste 
management operations are unsuccessful, we plan to begin shutting down 
operations. 

"In line with this, we regrettably must request that each of you begin planning for 
a cessation of the generation of both chemical and nuclear wales. At the same 
time, those nuclear facilities which depend critically on the waste management 
facilities must be placed in a safe stand-by mode. • (Memo from Gancarz and 
Baca, 2/1/4/95, CST-D0-95-036). 

The current Capital Assets Management Process Report (CAMP 97) describes nine 
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capital projects in waste management, the funding for which is uncertain, which are described 
as needed to either comply with existing environmental law, DOE health and safety orders, or 
to prevent environmental contamination. These projects compete directly with DARHT for 
funding, and in many cases have been pushed farther into the future because current funding is 
inadequate. While we do not, in every case, support each project in its current configuration, 
the underlying environmental concerns are quite real and should figure prominently in planning 
for the DARHT project. 

In addition to building these capital projects, money is required to operate them. As we 
have seen, funds are lacking to operate existing facilities, let alone additional and improved 
ones. None of this includes the monies needed to decommision and dismantle existing structure, 
some of which represent a continuing hazard and expense, or remediate past environmental 
contamination. 

I 
Not only will DARHT produce low-level, hazardous, TRU, and sanitary wastes, but 

12 funding DARHT now will damage LANL's efforts to comply with existing laws, compliance 
orders, thus exposing workers, the public, and the environment to increased risks and LANL 
to litigation and fines. 

2. The 1979 LANL SWEJS is inadequate for this analysis 

The Tiger Team investigation of LANL and LAAO looked at, among other NEPA 
inadequacies, the practice of "tiering" (40 CFR 1502.2) NEPA documents off the 1979 LANL 
SWEIS. The conclusions were: 

"NEPA docwmmts reviewed by the Tiger Teaw at LANL, including the 
sitewide EIS, exhibit shortcomings of procedure and/or content when judged 
against the rwequirewents of the current CEQ regualtions and applicable 
DOE Orders and guidelines. 

"The 1979 sitewide EIS exhibits various technical and/or procedural 
shortcomings. Additionally, in light of changes in environmental regulations and 
standards, evolving methods of analysis, and modofications to the LANL site 
since preparation of the EIS, the age of the EIS limits its usefulness as abaseline 
document from which other NEPA documents can be tiered. Further, in some 
cases, the sitewide EIS has been cited inappropriately as the only required NEPA 
document for new activities ... The impact analysis provided in the EIS is 
inadequate for the following reasons: 

1) It does not reHect appropriate consultation with authoritative sources; 
2) It does not reHect current knowledge as required by 40 CPR 1502.9(c)(l); 
3) It was prepared by the University of California rather than a conttactor with 

"no financial or other interest in the outcome of the project' as currently 
required by CEQ regulations (40 CFR 1506.5(c)). • I emphasis in original] 
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Needless to say, the 1979 LANL SWEIS has become !lli1l:l: inadequate with the passage 
of some four years since the Tiger Team considered the matter. Further, this subject is highly 
germane, as this very project, DARHT, was the subject of a blatantly invalid attempt at tiering 
off this inadequate SWEIS in 1987, and again, in 1993: 

" ... the described action is lslubstantially the same as actions previously evaluated 
in existing NEPA documentation and found to be insignificant...the impacts 
remain within the scope of the LANL Environmental Impact Statement." [Action 
Description memorandum - Memo to File, 11/6/87, Soden, Albuquerque 
Operations Office J 

"The proposed action appears to be encompassed within the original Action 
Description Memorandum, Dual Axis Radiographic Hydrotest Facility, dated 
November 6, 1987. It is our opinion that no further NEPA documentation is 
required for this proposed action.' (Memorandum, I 111/93, Vozella, LAAOI 

DOE's record of use of the inadequate 1979 SWEIS in this very case is an egregious 
example of mis-use and ab-use. It would be a mistake to think that the same error can be 
compounded yet again. To repeat, the 1979 SWEIS is not an adequate foundation to allow the 

121 conclusion either that the wastes generated by DARHT can be adequately handled at LANL, or 
that the vast number of reasonably foreseeable actions connected and related to DARHT will 
result in no significant impacts on the LANL site. Only the LANL SWEIS now in progress can 
do that. 

C. DOE's "safety & reliability" justification for ignoring the required order of NEPA 
analyses is legally aud factually inadequate 

Given the existence of an ongoing programmatic environmental impact statement process 
designed to determine the best stockpile maintenance program, what justification does DOE 
provide for pushing ahead with the DARHT EIS? We find: 

Proceeding with the DARHT EIS in advance of the completion of either the 
SWETS or the PElS is necessary because a decision on whether to proceed with 
DARHT, or pursue an alternative, is needed as soon as possible to help ensure 
the continued safety and reliability of the nuclear weapons stockpile. • [draft 
EIS, 2-121 

Stripped to the basics, DOE's argument has not changed since it asserted that the DARHT 
project could not be delayed for the preparation of the admittedly-required ETS. Only months 
ago, DOE declared: 

"The Department needs to proceed with construction and procurement activities 
related to DARHT while the EIS is being prepared for reasons of national 
security ... I Declaration of Victor H. Reis, LASG et al v. DOE, I 1/29/941 
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131 Now the claim is that the DARHT project cannot wait for the admittedly-relevant PElS due to 
DARHT's 'urgent need" to help ensure weapons safety and reliability. Now, just as then, the 
argument is specious: there is no safety and reliability "crisis" with the U.S. arsenal which 
DARHT is urgently needed to solve. We will address this question in some detail. Briefly, we 
find, as have others, that: 

131 
I. There is no "national security urgency• exception to NEPA; 
2. There is no safety and reliability crisis; and 
3. The PETS will be complete long before DARHT could contribute, in any case. 

As to number 1, we note the immediately-quoted Reis declaration and the draft EIS 
statement: the Department obviously believes that recitation of the mantra "national security 
urgency" overrides NEPA requirements. No extensive citation is necessary in rebuttal; we may 
simply agree with DOE's Deputy General Counsel for Environment, Safety. and Health, 
addressing DOE managers on the occasion of the 25th anniversary of NEPA: 

" ... l am in a bit of a cranky mood these days about our ability to get NEPA 
right. If you are among those who has seen the light and believes NEPA really 
does help the Department make better decisions, you can tune me out. .. At the 
same time, however. I am confident that many are still lingering in, or at least 
occasionally visiting, the camp of those who think that NEPA is a great idea for 
other peoples' projects. or that your situation i~ an exception, or -- better yet -
- an emergency. (That one has been particularly popular around the 
Department during the last year.) You may want to stay tuned in to what I 
have to say ... 

"Finally, I think that our recent litigation losses send a clear message that courts 
are not persuaded that the national security and nonproliferation objectives that 
underlie many of our projects justify giving us a pass on NEPA compliance. 
There is no national security exemption from NEPA, and unless we can 
establish some imminent risk of dire consequences resulting from the application 
of NEPA, the fact that a project will ultimately serve some vital national security 
function is not likely to be determinative of NEPA litigation. And that is as it 
should be, since there is rarely a genuine conflict between serving the purposes 
for which NEPA was devised and serving our very important national security 
missions. Indeed, l think when we use NEPA as we should -- to help us make 
better decisions -- NEPA advances those missions.' Lemphasis added) 

As to number 2, the draft DARHT EIS, without justification, attempts to link DARHT 
to efforts to ensure that the stockpile is "safe' and "secure.· The safety and security of the US 
nuclear weapons arsenal is not now in question, nor will it be in the foreseeable future. On 
March 15, 1994, Dr. Harold Smith, Jr., Assistant to the Secretary of Defense, Atomic Energy, 
Department of Defense, testified to Congress that: 
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"I am pleased to report the stockpile is safe, secure, reliable, and meets the 
current military requirements ... Our stockpile is becoming safer and more reliable 
simply because we are retiring older weapons ... Thus, we should enter the 21st 
century with a modern, safe, and reliable stockpile consistent with the demands 
of START I and with anticipated military requirements." 

This statement was made in the presence of, and with the approval of, Dr. Victor H. Reis. 
Assistant Secretary for Defense Programs, DOE. who added: 

"Right now, as Dr. Smith said. that stockpile is safe and reliable." 

The draft EIS's attempt to link the "urgent" need for DARHT to the safety of the 
stockpile thus appears to have no basis in fact, as these quotes make clear that there is no safety 
crisis. Indeed, Dr. John lmmele. Director, LANL Nuclear Weapons Technologies Program, 
confirmed the fact and went further when he explicitly stated at the 12/8/94 Santa Fe scoping 
meeting: 

"Audience: I have one more question ... in a deleterious way, they may age or 
crack. What do you mean, is there a risk to the public? 

• J. Immele: No, there's not a safety risk. There's a performance 
problem ... because insensitive high explosive is so insensitive that sometimes if 
it's cracked it won't light on the other side when it's supposed to, so it's basically 
a performance problem. 

'Audience: A reliability problem? 

"J. lmmele: That's right, it's a reliability issue. We have not found a~ in~ 
problems that affect safety, that make the explosive more sensitive. • [emphasis 
added] 

141 These statements from the most authoritative sources on the subject establish beyond any 
doubt that the draft EIS is incorrect in calling aging effects assessments an "urgent" need. The 
conclusion that follows ineluctably is that there is no need tor DARHT prior to the ROD on the 
PElS, and that the DARHT EIS process should incorporate the results of the SS&M PElS. 

It is also clear that the security of the stockpile has nothing to do with the effects on pits 
of aging, and nothing to do with DARHT. The first element of security is ensuring, by physical 

151 controls (predominantly guarding). that the weapons remain only in the hands of authorized 
personnel. The second element consists of the sophisticated usc control mechanisms 
incorporated in US weapons. DARHT, or any hydrodynamic test facility, has no relation to 
either of these. The one element of the overused triad of "safety, security, and reliability. • 
which might plausibly be affected by aging and to which hydrodynamic testing might have 
application is that of reliability. We now turn to it. 
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We note at the outset that it is not at all clear that any need exists, or is likely to develop, 
for hydrodynamic testing assessment of aging effects on the US stockpile. DOE and the nuclear 
weapons laboratories appear to possess all the experieJJCe, maintenance, inspection, design skills 
and computational resources necessary for resolving any imaginable stockpile reliability problem 
without resort to hydrodynamic testing. Current stockpile evaluation, maintenance, and 
modification programs are both mature and successful. Further, the budget for these programs 
is on the order of$ 20 million per year, and we are aware of no case in which hydrodynamic 
testing was part of any fix. The simple fact Is that DOE is attempting to justify billions of 
dollars of new-facility expenditures for ~ stockpile maintenance programs when 

16
1 indisputable evidence and history of DOE's own B!:tJ.m1 maintenance programs is that 

problems are few and routinely riXed without resort to hydrodynamic or other expensive 
simulations, and that total program costs, even for large arsenals, are a few tens of millions 
of dollars per year. The most compelling and comprehensive unclassified discussion of the US 
stockpile maintenance history and future needs is the Sandia Stockpile Life Study. Exhibit D 
is a set of some of the most relevant pages from this document. They clearly show that: 

141 
* - "Nuclear Weapons age, but they do not "wear out" and they are not allowed to 

degrade." 

*- "It is clear that, although nuclear weapons age, they do not wear out; they last as long 
as the nuclear weapons community (DoD and DOE) desires. In fact, we can find no example 
of a nuclear weapon retirement where age was ever a major factor in the retirement decision. • 

• "On the order of 70,000 nuclear weapons have been produced and, in fact, full 
system tests have been conducted on approximately 20% of them. Failures, defects, and aging 
problems have been discovered, but these have been rare." 

Charts prepared by Sandia and included in the study report show: 

* - The US has substantial experience with nuclear weapon systems more than 25 years 
old, even some experience with systems more than 35 years old. Yet the conclusion stands: they 
don't wear out. 

* - Aging defects are rare. 

* - Weapons are retired not for aging problems, but rather due to: "Usually a 
combination of factors in the retirement decision, but policy and DoD requirements predominate 
(mission eliminated. replacement/retirement of delivery system). • 

* - Age of weapon is a consideration, but we can find no example where age is the sole 
or even primary factor in the retirement decision. 

* - Most production changes in weapons are made for operational reasons (new mission 
or delivery system, for example); only 29% relate to improving reliability and only 9% relate 
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to improving safety. 

* - Of all the defect types deemed serious enough to warrant corrective action, only 4% 
affected the reliability of the weapon by 10% or more. 

* - The DOE has well-developed and highly effective formal programs for testing its 
weapons, the New Material and Stockpile Evaluation Programs, which does not include any of 
the expensive new experimental facilities being demanded by DOE - not the National Ignition 
Facility at$ 4.3 billion, not the Dual Axis Radiographic Hydrodynamic Test Facility at$ 124 
million, and not the Jupiter weapon effects facility at $ 240 million. 

• - The enduring stockpile tends to follow historical trends for defects, implying that: 
- only about I significant weapon production change every 6 or 7 years will be 
safety-relaled. 

It is clear from this citation that existing stockpile surveillance programs have been 
comprehensive and successful. A few comments more directly relevant to any possible 
contribution by DARHT to this process are worth adding. 

A typical nuclear weapon is a moderately complicaled machine. Of its approximately 
5,000 parts, about 200-300, some 5%. are in the nuclear explosive (the "physics package"). 
This part of the weapons is "sophisticared but not complicated." (Drell, p.287). It must be made 
very robust to withstand the large forces of re-entry and/or impact, the wide temperature swings 
encounlered in flight through space and re-entry, and possible inlense radiation and shock from 
nearby nuclear blasts. It is not delicate. 

LANL has been responsible for the design of the bulk of the weapons in the enduring 
arsenal. All agree that the nuclear package is robust, strong, and well-engineered. Only about 
I in 20 Significant Finding Investigative Reports (SFIR) involve the physics package. More 
commonly bottle problems, welding problems, electrical problems, or chemical degradation of 
the conventional explosive have been found on inspection over the decades. This situation is not 
expected to change. Since these problems have been readily fixed in the past without resort to 
facilities such as DARHT, there is no plausible argument that DARHT would be useful in the 
future for stockpile maintenance and repair. 

DOE repeatedly has raised the specter of aging as justification for facilities such as 

I 
DARHT, but in fact the enduring stockpile is still young: these systems are between 6 and 15 

14 years old, and data has been collected on weapons 32 years old or more. Further, as the Sandia 
study pointed out, actionable defects decrease with age. In addition, we are talking about the 
primary and secondary, the simplest and most reliable parts of the bomb. In the past 32 years, 
there have been 13 "actionable" defects found in the nuclear parts of nuclear weapons, out of 
257 actionable defect types overall. 

There have been no significant problems with secondaries, which are basically stable and 
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inert objects whose design is well-understood. The reliability question (insofar as there is one 
for the physics package) is thus one of primary reliability. But primaries already have a large 

141 margin of performance, being designed to produce a yield 2 to 3 times that necessary to set off 
the secondary. This large allowance provides a comfortable engineering margin to allow for the 
effect of aging and other influences (including manufacturing variations) and also provides the 
necessary operational margin to cover the predictably decreasing yield as the tritium in the boost 
gas decays. Taking the simple slep of retilling the gas canisters on a more frequent basis would 
provide a much greater increase in yield and reliability than any (necessarily complex and 
expensive) attempt to eliminate the effects of aging or manufacturing variations. 

171 Nor is it plausible that DARHT. or any other enhanced radiographic facility, could play 
any significant role in maintaining the arsenal. DARHT is not needed to certify the manufacture 
of pits at LANL, as LANL and LLNL pits (two different pit assembly lines) have been exploded 
at NTS and have produced an excellent and impressive record, as analyzed, for example, by 
Kidder (classified and unclassified versions) and Axelrod (classified only, no unclassified 
summary yet). DARHT cannot explode pits from the arsenal, new or aged, without a nuclear 
yield. It cannot explode HE or !HE from a stockpile weapon, as the explosive cannot be 
disassembled without destruction of its stockpile configuration. DARHT can only explode 

171 simulated stockpile pits (non-Pu, scaled Pu-239, or full-scale Pu-242) with new or artificially 
aged HE/JHE, which is critical to primary design, but essentially irrelevant to stockpile 
maintenance. 

furthermore, it is clear that DARHT will be unable to achieve late-stage penetration of 
some of the pits of most interest in the enduring stockpile. According to the FY 1995 - fY2000 
LANL Institutional Plan. at p. 43: 

"For a number of stockpile systems, particularly those that are designed with 
insensitive high ellplosives and fire-resistant pits, planned radiography upgrades 
do not provide resolution adequate to observe the gas cavity configuration of the 
primary stage lale in the implosion process. For effective monitoring of stockpile 
weapons of this type, a next-generation hydrodynamic testing capability will need 
to be developed. Such an Advanced Hydrolest Facility (AHf) will include 
multiple beams that produce x-rays from four to six directions at various times 
to characlerize the physical state of the pit more thoroughly." 

DARHT's projected operational advantage over existing facilities already appears to be a small 
improvement obtained at inordinate cost. If DARHT's resolution will be inadequate for effective 
imaging of a significant portion of the enduring stockpile, then it appears even more irrelevam 
to stockpile maintenance and less competitive with the available alternatives. 

Therefore, it is not credible to postulate a crisis in reliability for the near term of ten to 
fifteen years. and it is ridiculous to maintain that DARHT is urgently needed now to address 
safety and reliability questions of the present arsenal. In accord is the view of Dr. Harold Smith 
(whose testimony of March 15, 1994, was quoled above), expressed to a Senate Armed Services 
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subcommittee in May of this year, that any near-term decline in confidence would be "more than 
acceptable" until the non-nuclear testing program comes fully on-line. 

Also in agreement is JASON principal Professor Sidney Drell. In a recent article titled 
"Technical Issues of a Nuclear Test Ban, • Drell and co-author Bob Peurifoy write: 

"In the mid-1980s the evaluation program was again rebalanced to further 
emphasize the new-material assessment based on expanding data bases, which 
continued to indicate that most defectiveness resulted from design or production 
errors, not from degradation. The stockpile-evaluation portion of the program 
was relaxed to biennial sampling of I I weapons per cycle after completion of 
production, another indication that the weapons types in the stockpile, when well 
designed and produced, exhibit good age stability. For example, some weapons 
types have been in the national stockpile for 25-30 years and with periodic 
attention exhibit no significant reliability degradation. 

"Given that the stockpiled weapon types underwent thorough and complete design 
development, testing, and evaluation, we have no compelling arguments for the 
necessity of continuing yield testing to retain confidence in the reliability of 
hardware for an extended period of time ... Most importantly, in the case of a test 
ban, one should not tamper with the device hardware once it has been certified." 
lop. cit., appearing in Annual Review of Nuclear and Particle Science, Volume 
44, 19941 

The inescapable conclusion is that there is no reliability problem at present. and that the 
high quality of the design, production, and certification process will continue to allow existing 
modestly-funded, mature stockpile surveillance programs to maintain an extremely high degree 
of reliability well into the next century. Ironically, as is clear from the last comment above, the 
only real threat to the reliability of the arsenal comes from DOE itself, which, according to its 
Stockpile Stewardship Program Plan (February 27, 1995 draft), is committed to doing the very 
thing that all experts agree will affect reliability: changing the hardware. And in that case, few 
believe that~ suite of non-nuclear test facilities would be sufficient, DARHT or no. 

Finally, as 10 number 3, DARHT simply will not be available, even under the most 
improbably optimistic schedule, before 2000 in its dual-axis form. Prior to that date, DARHT 
will not provide any capability not substantially available at DOE's two other flash radiography 
facilities. But that is some four years after the expected date of the ROD on the SS&M PElS. 
To claim that DARHT cannot await the outcome of the PElS when it could not possibly 
contribute until some four years after the PElS ROD is not just incredible, it is demonstrably 
wrong. 
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181 ll. The draft DARHT EIS fails to include any analysis of connected 
and related actions and their cwnu1ative impacts. 

A. DARHT would be a "magnet" facility for LANL. 

It is obvious that the proposed and partially-built DARHT facility is not an aberration, 
an anachronistic product of LANL Defense Programs planning without connection or relation 
to other planned and present facilities. On the contrary, the project was conceived and executed 

I as part of a coherent strategy for creating at LANL an integrated nuclear weapons design 18 complex with capabilities far exceeding those of any other nation. In very recent times, DOE 
and LANL have found DARHT's raison d'etre - primary design - to be uncomfortably in 
conflict with Presidential decisions suspending further development of new weapons. Thus, 
DARHT has been marketed as capable of contributing to stockpile "safety and reliability," a 
claim which, as discussed above, is not credible. LASG has discussed in detail the history of 
DARHT in its EJS Scoping Comments submitted January 10, 1995, and we will not repeat that 
analysis here. Suffice it to say that DARHT was conceived and sold solely as a weapons design 
facility - in fact, as a major advance in weapons development. This was true as late as spring 
1993. with the DARHT line-item project being justified in the DOE's Congressional Budget 
Request as contributing to the development of "third-generation weapons systems." Although 
the siren song has now changed to "safety and reliability, • the product is the same, and so is the 
suite of facilities and capabilities that DARHT will tend to bring with it to LANL. 

The most immediate and undeniable effect of the DARJ!T project has already been 
accomplished (without NEPA review, of course) - the construction and operation of the 
Radiographic Support Laboratory. This facility, in itself, designed and used for engineering 
development of the DARHT accelerators, tends to establish further state-of-the-art radiographic 
accelerator research at LANL, and makes LANL the leading contender for research and even 

181 siting of the $ 422 million Advanced Hydrotest Facility. 

But hydrodynamic radiography is not accomplished in isolation. Indeed, as DOE has 
pointed out in this very case, it is considered necessary for hydrotesting to be done within close 
proximity to design facilities and personnel, to achieve "synergism and efficiency, • as the draft 
EIS puts it. A more detailed discussion appears in the Project Data Sheet for the LLNL 
Contained Firing Facility: 

The testing areas at Site 300 offer combined diagnostic capabilities that exist 
nowhere else. Most test shots are one-of-kind, e11ch being assembled under 
the day to day scrutiny of the weapons designer. Since most shots are of a 
development nature, it is important that they be transported a minimum distance 
from their assembly point to the test facility. Finally, because of the intense level 
of interaction between the weapon designer. the shot diagnosticians and firing 
facility operators, these testing facilities must be located close to the design 
laboratory. 
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The contained firing chamber concept is consistent with the development and 
application of advanced diagnostic techniques. Such new diagnostics are 
required in order that reliable new weapons may continue to be put into the 
arsenal, especially considering tbe current moratoriwn on nuclear testing and 
the pending Comprehensive Test Ban Treaty. Weapons safety testing is 
another area of increasing importance that will be supported by this facility. 
Advanced diagnostics include such items as time sequenced x-ray imaging of the 
fission implosion, and multiple beam laser velocimetry. (emphasis added} 
(FY1996 DOE Congressional Budget Request, Volume I, pp. 321-3221 

In addition to pointing out the synergy of proximity, the excerpt also makes clear the principal 
application of hydrotest facilities - weapon design. And this close relation inevitably means that 
acquisition of state-of-the-art hydrotesting facilities will lead to pressures for state-of-the-art 
design facilities. LANL has already proposed exactly this: a $ 150 million Nuclear Weapons 

18 1 Design Laboratory. To properly support the advanced DARHT and other experimental facilities. 
LANL and DOE have proposed to construct the Experimental Physics Weapons Support 
Complex, also at $ 150 million. This complex would also support the other aboveground 
experimental facilities proposed by LANL to complement DARHT: the$ 81 million Explosives 
Pulsed Power facility and the$ 150 million Nuclear Environment Simulation Facility. Directly 
connected with DARHT is the$ 30 million Contained Explosives Test Complex. 

181 

Similarly, the fact that LANL and DOE have given credence to the notion that DARHT 
will contribute to the safety and reliability of the arsenal has resulted in plans for other stockpile 
stewardship and maintenance facilities at LANL, including the$ 722 million Advanced Neutron 
Source, recently repackaged as the$ 783 million National Center for Neutron Research. 

It is thus not too much to say that DARHT is a "magnet" facility for LANL, and that it 
will. to a high degree of probability, tend to the location of these related facilities at LANL. 
The proper place to consider the impacts of these suites of related facilities is in the LANL 
SWEIS, and we believe DOE should complete the SWEIS before the ROD on DARHT. If the 
SWEIS is not completed before the DARHT EIS, the latter must include analysis of the impacts 
of these reasonably foreseeable connected actions. 

We also note at this point that the very same tendency for colocation of these design and 
experimentallacilities will inevitably prejudice the SS&M PElS, as noted in I.A.2. ahove. The 
only acceptable course is also the only sensible one: complete the PElS before the DARHT 
ROD. 

19 1 B. DARHT is part of a planned and in-progress consolidation of the nucleW" weapons 
complex at LANL. 

The above discussion has been in terms of the likelihood of colocation at LANL, arising 
from DARHT, of other significant facilities and functions of the DOE's SBSS program - a 
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191 

process which can hardly be denied, even though the SS&M PElS has not been completed. A 
second, although related, difficulty with proceeding with the DARHT EIS now is that a 
significant consolidation or collapse of the nuclear weapons complex is occurring at LANL, and 
DARHT is a pivotal element of this phenomenon. Less than decade ago, DOE's nuclear 
weapons complex was huge and diversified. Now, environmental outrages and the end of the 
Cold War have decimated the complex, turning vast and costly facilities into uninhabitable, 
economically unusable shells. From Savannah River in the east, to Oak Ridge, to Fernald, to 
Rocky Flats, and to Hanford in the west, nuclear weapons production facilities have been closed 
and their functions transferred to LANL. LANL has become the only operating plutonium 
processing facility in the country, and it is slated to soon take on a principal weapons 
manufacturing and remanufacturing role. 

According to the Activity Data Sheet for the DARHT project in the 1997 LANL/DOE 
CAMP, "The use of intense resolving flash x-ray machines and more than a single high-fidelity 
picture from each expensive local system's hydrotest is a cornerstone of Los Alamos nuclear 
competence, stockpile maintenance, and potential weapons remanufacture. • If it is indeed a 
cornerstone of these functions, then constructing DARHT will inevitably prejudice both the PElS 
and the SWEIS. That is, jf many functions are being consolidated at LANL, as alleged. How 
reasonably foreseeable is it that LANL will become the "Jiffy-Lube' (see below) of the 
complex? 

A wide variety of evidence, some quite recent, suggests that this course - the 
Department's de facto reconfiguration and consolidation of a variety of nuclear weapons 
functions at LANL, outside the formal PElS process - is in fact not merely "reasonably 
foreseeable, • but is being rapidly accomplished now. LANL tasks include secondary fabrication 

191 and pit manufacture and, with them, a variety of related stockpile support functions. Detonator 
manufacture, neutron tube loading, beryllium manufacture, calorimeter manufacture. and 
stainless steel pit support manufacturing are already being moved to Los Alamos. Los Alamos 
also hopes to inherit some or all of Y-12's uranium and lithium roles, Livermore's plutonium 
roles, and to construct tritium facilities for weapons reservoir filling, which, together with the 
above functions, will give LANL the capability to prototype entire warheads and to manufacture 
the nuclear components of warheads as they are needed for the stockpile. These roles 
complement LANL's existing weapons research, development, and testing functions. 

191 Meanwhile, LANL's plutonium storage capacity is being expanded and further expansion 
is planned in the near future. Large new facilities for plutonium manufacture and processing 
have been proposed in the past, but may not be needed if the stockpile is small enough. 
especially if existing capabilities in the Chemistry and Metallurgy Research (CMR) Building can 
be upgraded to supplement those at Technical Area (TA)-55, LANL's primary plutonium 
facility, which was called the Plutonium Processing Facility when it was built in the late 1970's. 

Supporting all this are a variety of waste minimization and waste treatment and disposal 
proposals which will, we are told, soon allow LANL to manufacture warheads without the 
generation of transuranic (TRU) waste and hence without the necessity for offsite disposal of 
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wastes. The existing low-level waste (LLW) dump (Area G) is to be greatly expanded, and a 
new low-level mixed waste (LLMW) dump with a capacity of 475,000 cubic yards--over twice 
the size of the Waste Isolation Pilot Plant (WIPP)--is now in design. In addition, a 20-year old 
radioactive waste incinerator, designed to burn both TRU waste and LLW, both straight 
radioactive and mixed, and both from LANL and elsewhere in the complex, continues to be 
supported by LANL, despite some recent DOE reservations. Also planned are a mixed waste 
treatment facility, a TRU waste treatment facility, a high-explosives waste treatment facility. and 
a large new radioactive liquid waste treatment facility. All these facilities, if permitted and 
built, will allow LANL to operate as a self-contained full-service nuclear weapons "park" with 
legal on-site disposal of all radioactive waste streams--what the LANL Public Affairs Officer has 
(in a candid moment) referred to as "the Jiffy-Lube of the nuclear weapons industry. • 

Paul Cunningham, the Director of Nuclear Materials Operations at LANL, told us two 
years ago that he and others at TA-55 see no realistic alternative to the compleK consolidating 
largely around Sandia, Los Alamos, and the Nevada Test Site in the coming decades, once the 
stockpile reaches a lower equilibrium size and Pantex is no longer needed. 

LANL official spokespersons have repeatedly stated that production roles would damage 
the Laboratory's scientific mission and are therefore not desired by LANL management. 
Perhaps they doth protest too much. 

o LANL continues to portray its weapons manufacturing capabilities, and its plutonium 
processing and machining proficiencies in particular, as purely for research and development 
(R&D), and not for production. As early as 1981, however, the publication Los Alamos Science 
proudly stated that 1500 kg of plutonium had been processed that year for the weapons 
programs. Subsequent years' issues spoke of the improvements and automation that was added 
to the processes. 1500 kg is enough Pu for perhaps 300 weapons. 

o The design throughput capacity for TA-55 was published on December 8, 1994 by the 
Albuquerque Journal in a story written by John Fleck. In 1978, that capacity was 100 kg/mo 
for pit casting and machining, or roughly 20 weapons/month. LANL has said that TA-55 has 
been reconfigured, and newer stricter exposure standards (i.e. 2 rads/yr instead of 5 rads/yr) 
would limit pit production to less than this. 

o In 1989 the National Research Council wrote in its report The Nuclear Weapons 
Complex: Mana~tement for Health Safety. and the Environment 

0 

'The Plutonium Facility at LANL. .. , operating for the most part on a one-shift, 
5-day schedule, can process almost half as much plutonium as Rocky Flats 
can ... and turn out a purer product...Aithough there may be resistance at LANL 
to converting Building TA-55 into a full-scale production facility, an 
administrative solution should be possible." 

On November 6, 1990, the Ahearne Committee (the DOE Secretary's Committee on 
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Nuclear Facility Safety) reported to Admiral Watkins that LANL's plutonium-processing 
capability and expertise "are a significant but under-utilized asset to DOE ... We recommend that 
serious consideration be given to how the capabilities at TA-55 could be used to provide greater 
benefits to the comple~. • It was in January of 1990 that Rocky Flats stopped shipping pits. 

o The Secretary of Energy's Advisory Board (SEAB) Task Force on the Laboratories found 
in January 1992 that 

"When the production levels get sufficiently small the traditional roles of 
development and production become diffuse. Therefore, the Defense 
Laboratories must be considered as one element of the total manufacturing, 
dismantling, and disposal process and their role needs to be integrated into a 
streamlined process that is highly effective. • 

This conclusion was strengthened in their final report, which contains the statement that "as the 
nuclear weapons development and manufacture cycles coalesce due to reduced weapon needs. 
the Defense laboratories may take on~ future production responsibilities" (p. 10, emphasis 
added). 

o The DOE's Draft Protocol for the Lead Laboratory Plan, distributed by Howard Cantor 
on August 14, 1992, gave to Los Alamos lead responsibility for oversight of 6 out of 11 nuclear 
weapons functions throughout the complex, including tritium, uranium, and lithium technologies. 
plutonium recovery and storage, and nuclear subassemblies. (One of these "nuclear 
subassemblies" is Pu-238 thermal batteries, of which LANL has manufactured thousands for the 
stockpile.) Sandia, also primarily in New Mexico, was given oversight of non-nuclear 
components and overall assembly, while Lawrence Livermore National Laboratory (LLNL) was 
given oversight of plutonium pit manufacture, case materials (described as uranium), and high 
explosives. As the Plan said, 

"The lead laboratory approach increases the scope of the laboratories' functions 
and responsibilities into areas that were previously the purview of the production 
elements. As a result, the role and relationships of the laboratories and other 
production complex participants will change. • 

o In August 1992, reports from DOE's Plutonium Strategy Task Force were made public. 
These reports suggest limited production at LANL as the best mid-term option for the complex 
(if the options involving production at Rocky Flats are, with hindsight, omitted). The Task 
Force's conclusions were subsequently confirmed by Leo Duffy (Alb, Journal 8/19/92). 

o Plutonium storage at LANL is being upgraded. DOE has declared the bizarre intention 
of rebuilding the NMSF using as NEPA documentation the old EA that was produced for the 
original fiasco. Although representations have been made that the design capacity will remain 
about 6 metric tons, it is also clear that tripling that capacity could be easily and economically 
(less than 10% of the construction cost) accomplished with straightforward cooling system 
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upgrades. Very convenient for a manufacturing role. 

On December 7. 1993, Secretary 0' Leary released some figures on plutonium 
disposition; LANL at that time was storing 2.6 metric tons of weapons-grade plutonium. This 
is actual storage, rather than capacity. 

o On January 22, 1993, the 120-page Los Alamos Strategic Plan was released for internal 
use only. This document maps out a detailed strategy whereby LANL would obtain for itself 
a growing share of the dwindling nuclear weapons pie by capturing many programs from other 
facilities. These activities include: 

--fabrication of plutonium pits, 
--manufacture of uranium components, 
--manufacture of lithium secondary components, 
--full-scale fire-testing of new plutonium pit designs, 
--development and industrial demonstration of a variety of plutonium and uranium 

processing technologies, 
--development of tritium manufacturing techniques as well as an upgraded facility to 

load tritium imo weapons, 
--manufacture of detonators for weapons, 
--fabrication of beryllium weapons components, and 
--manufacturing of complete prototype warheads. 

While elemems of these plans had been made public before, what was new in this document was 
the sweep and specificity of LANL's ambitions, along with the assignment of responsibilities to 
carry out these plans. It is obvious that this plan, which was developed in an intensive process 
lasting many months and requiring tremendous amounts of management time, reflects a serious 
commitment of resources. Twenty-four large defense-programs construction projects, with 
design dates ranging from 1993 to 1998, are listed to support this consolidation, along with 9 
new waste management projects and a variety of infrastructure projects. These projects are not 
all the same as those shown in the publicly-available LANL Institutional Plans, and include: 

--Materials Science Laboratory• 
--Dual-Axis Radiographic Hydrotest Facility (DARHT)* 
-High-Explosive Materials Test Facility* 
--Test Transition/Safeguards Facilities* 
--DARHT Second Axis* 
--Weapon Explosives Safety Test Facility* 
--High-Energy Radiographic Facility* 
--Weapons Component Testing and Development Laboratory* 
--Explosive Pulsed-Power Facility* 
--Materials Science Initiatives Laboratory* 
--Chemistry-Metallurgy Research (CMR) Building Upgrades 
--Nuclear Materials Storage Facility 
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--Radiographic Facility, TA-55 
--Integration and Consolidation of Livermore Plutonium R&D 
--Sigma LComplexf/CMR Uranium R&D Upgrades 
--LiH/LiD Component R&D Facility 
--Tritium Laboratory 
--Special Nuclear Materials Storage and Processing Facilities 
--Non-Nuclear Consolidation, five subprojects 
--Complex 21 Modeling Laboratory 
--Nuclear Safeguards Technology Laboratory 
--Special Electronics Shop 
--Nonproliferation and Arms Control Center 
--Energetic Materials Pilot Plant 

(* indicates the project was identified by LANL as important for nuclear weapons research, 
development, and testing, or "RD&T; • see p. 8) 

For the record, the nine WM projects are: 

--ES&H improvements 
--Mixed Waste Receiving and Storage Facility 
--Air Exhaust Modifications, TA-53 
--Mixed Waste Storage and Disposal Facility 
--High-Eltplosives Waslewater Treatment Facility 
--Sanitary Landfill 
--Radioactive Liquid Waste Treatment Facility 
--Transuranic Waste Treatment Facility 
--Accelerator Produced Tritium/Accelerator Transmutation of Waste (ATW) R&D 

Facility 

o On September 15, 1993, Bruce Twining, Manager of the Albuquerque Field Office (AL), 
wrote a memo to Don Pearman, Acting Assoc. Dep. Sec. for Field Management, describing 
options for NEPA compliance at LANL. As Twining put it, 

" ... many new projects under the auspices of DP [Defense Programs] are planned 
ffor LANLJ over the next several years as an adjunct to current missions and 
operations. Additionally, a large number of new projects and facilities will be 
required to support continuing waste operations programs ... LANL is a high 
priority among AL sites for updated NEPA documentation because of the very 
large number of new actions planned over tbe next few years, and its focus under 
most reconfiguration alternatives and consolidation strategies." 

Twining went on to list some of these new programs. He began with the following 
Defense Programs (DP)-funded environmental assessments (EAs) now in progress: 
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--TRU Waste Compactor and Drum Storage Building 
--Uranium Oxide Reduction 
--High Vacuum/Atmospheric Furnace Installation 
--Decontamination Oven 
--HE Material Test Facility (*?) 
--Metal Sphere Project 
--Isotope Separator Building 
--Deactivate, Disassemble, and Decontaminate Bldg. 86, TA-33 
--Accelerator Prototype Laboratory 
--Weapons Component Testing Facility(*?) 
--Low-Level Waste Drum Staging Bldg at the Weapons Engineering Tritium Facility 

(WETF), TA-16 
--Fire Protection Improvement Program 
--CMR Building Upgrades. Revised Plan 
--Fire Resistant Pit Project* 
--Nuclear Material Storage Facility 

As can be seen. some of these items were mentioned in the Strategic Plan. It is not 
completely clear what all of these projects actually are; the projects marked with an asterisk (*) 
appear to support RD&T functions (see discussion on p. 8). 

In addition to these EAs in progress, LANL's FY 1993 Technical Task Plans for Stockpile 
Support include the following (this list does not Twinin2 says include any RD&T projects or 
any projects which are to begin after 1995): 

--Uranium Technology - Re-establishment and growth of the highly enriched uranium 
recovery and technology program, centered around the initial startup of the Uranium Line 
for Special Separation Science, research and development of optimum processes for the 
line, with equipment and glovebox additions to the line as capability is tested and 
selected. Re-establishment of uranium casting and machining capability and replacement 
of outdated equipment/facility." 

--Surveillance - Pit surveillance (transfer from the Rocky Flats Plant) pit refabricalion -
development/enhancement of capability to maintain the technology base to build pits. 

--Pit Disa~sembly Technology - Development, installation, startup of a process line to 
demonstrate innovative technologies for site return processing (pit disassembly, plutonium 
consolidation, americium removal, and non-destructive assay). Refurbishment, operation 
of the Special Recovery Line. 

Nuclear Material Storage- Vault upgrade at TA-55. 

Chloride Based Processing and Pyrochemistry - Consolidation and upgrade of processes 
and equipment in TA-55 in support of current inventory and future facility design. 
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Nitrate Based Processing - Test/demonstration of new recovery technologies: workoff of 
vault inventories and hard to recover and special residues: development/test/installation 
of computer-aided process control and automation of recovery operations. 

As can be seen, the projects described in the Twining memo implement some--many--of 
the hopes expressed in the LANL 1993 Strategic Plan. 

o The [Livermore] Valley Times reported on January 31, 1994 that DOE is delaying it~ 
reconfiguration PElS, due to budget declines and public comment. More emphasis is to be 
placed on the modify-in-place and no-action alternatives. In the July 1993 Notice of Intent 
which began tbe R-PEIS scoping process, LANL is shown as a possible site for six out of twelve 
nuclear manufacturing jobs under those alternatives. It was rumored that the R-PEIS was being 
re-scoped in a way that omits nuclear weapons production alternatives from the process, 
focussing the R-PEIS on dismantlement and disposition issues. 

o In LANL's "News from the Laboratory Leadership Council," Vol. 2, No. 3, we find 
these notes from the weekly Council meetings: 

"Pit Requalification Program. 

"We propose to manage aging of pils in the stockpile with requalification of I 00 
pits to "new" status. combined with manufacture of up to 50 pits per year. 

"Manufacturing Roadmap. 

"In response to the DOE's planning for the future complex. it is important to 
consider how we might integrate possible manufacturing roles into Los Alamos. 
yet preserve the R&D nature of the Lab. Neal discussed the ... PEIS .. .Tt was 
noted that as long as the number of items manufactured remains in the category 
of small lots, it appears manufacturing and R&D activities can coexist and in 
many cases become synergistic. • 

The • Neal" referred to is Tim Neal of LANL's office of Nuclear Materials and 
Reconfiguration Technology, whose February 6, 1995 memo titled "Manufacturing Assignments 
and the PElS," concluded: 

"This PElS will likely cite LANL as the source of something like !50 pits per 
year to be supplied for renewal builds. Present thinking involves the dedication 
of one of the four wings of our plutonium facility, PF-4, to be modified to 
demonstrate modern processes and, incidentally, produce 50 new pits per year. 

·A second SSM-PElS mission that could come is related to highly enriched 
uranium, salt, and CSA assembly/disassembly/surveillance. 
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181 

201 

21 

211 

"Tritium will also be proposed for additional miSstons such as reservoir 
surveillance or contingency weapon storage system fill. We could even be 
considered for the full fill mission in lieu of the APT site. 

"Finally, the non-nuclear Kansas City products should be mentioned. In this 
arena, the big issue is not space to perform the nuclear package work here, but 
whether these latter assigttments would revert to us as the design agency. which 
incidentally has most of the capabilities in place as part of our R&D program ... 

• ... The plutonium mission is highly probable ... We are the leading contender for 
the tritium assignments as well. The enriched uranium/CSA assignment will be 
strongly contested by Y- 12 ... Thus, the probability of this mission assignment is 
a real tossup." 

In sum, the intention and the direction are clear, and DARliT's role is, according to the 
Laboratory, fundamental. These connected and related actions are not merely "reasonably 
foreseeable" - they are blindingly apparent. The proper vehicles and order of analyses are, we 
repeat, the PElS, the SWEIS, then this EIS. But if DOE refuses to delay this EIS, it must 
analyze the impacts of these connected actions. To fail to do so is to produce a document that 
will invite, and will not withstand, judicial scrutiny. 

Ill. The draft DARHT EIS does not provide an adequate analysis 
of a reasonable range of alternatives to the proposed action. 

A. The PHERMEX Upgrade(s). 

According to the draft EIS, at p. 3-13: 

"The No Action Alternative describes the continuation of the current situation 
(status quo) that would be expected in the future if DOE did not implement the 
Preferred Alternative or any other alternative analyzed in this EIS ... For this EJS, 
the No Action Alternative would be to continue to operate PHERMEX at LANL 
and FXR at LLNL and not aequlre an enhanced radiographic hydrodynamic 
testing capability." I emphasis added] 

Yet in the draft LANL FYI996- FY2000 Institutional Plan. we find at pp. 14- 15: 

"Plans are to provide PHERMEX with a double-pulse capability that, combined 
with Laboratory developments on a time-gated, large-format gamma camera, will 
provide two images late in the implosion, giving important information about the 
time evolution of implosion features. The upgraded PHERMEX will also provide 
higher doses. • 
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21 1 This, then is the "real" PHERMEX Upgrade Alternative, as opposed to the EIS's phony 
formulation. We have three comments. 

First, it is more clear than ever that the DARHT ROD must await the SS&M PElS 
analysis of the effects of DOE having in the complex two high-dose, double-pulse radiographic 
hydrotest facilities, one capable of doing plutonium experiments, and both apparently capable 
of substantial core-punching ("providing two images late in the implosion"). Will or will not 
these dual facilities provide the hydrotest capabilities necessary to support the chosen SS&M 
plan, either indefinitely or until a next-generation machine such as AHP is available? Only the 
PElS can determine, and DARHT, by sinking$ 124+ million of SS&M funds for a questionable 
dual axis feature, may not go forward until that determination is made. 

211 Second, the "real" PHERMEX upgrade must be evaluated in the DARHT EIS, as it 
represents a genuine and reasonable alternative to DARHT. 

211 Third, the EJS "PHERMEX Upgrade Alternative" is absurd and should be dropped. The 
definition of this alternative is essentially "DARHT at PHERMEX' - that is, build a new 
DARHT-type accelerator at PHERMEX. The description is at p. 3-22 of the draft EIS: 

"Because only the enhanced radiographic technology developed for DARHT is 
currently available to provide the capability needed, and because the linear 
induction accelerator planned for DARHT is the only available technology to 
provide the needed capability, the radio-frequency accelerator now at PHERMEX 
would be removed and replaced with a linear induction accelerator. 

Thus. the "upgrade PHERMEX" alternative is really just "build DARHT (over) at PHERMEX." 
Given that substantial construction has already occurred at the DARHT site, there is no cost 
saving, only extra costs, so this is simply a higher-cost DARHT. It is an absurdity 
masquerading as an alternative, a sham plainly designed to effectively reduce the only real 

I 
alternatives to "no action" and "build DARHT". This shabby attempt to dress up the preferred 

21 a~tion by comparison with an absurdity is a litmus test of whether the analysis of alternatives 
in this EIS is in good faith, and the result is negative. 

B. Prolifel'ation impacts. 

I The drart DARIIT EIS does not contain any analysis of DARHT's proliferation 
22 impacts. The nonproliferation analysis on p. 2-11 is almost too brief and facile to criticize. 

231 

231 

It contains several errors of fact: 

• The science-based stockpile stewardship (SBSS) program was !!Ql devised to be a "key 
component of the United States nonproliferation strategy." Were this the case, 
Congressional concerns about the proliferation impacts of a central project in the SBSS 
program would not have arisen (see below). SBSS was not designed to minimize the 
proliferation impacts of maintaining an arsenal but to maximize the maintenance and 
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231 advancement of nuclear weapons capabilities that could be achieved under a CTBT. 

• The nation has not had, nor does it yet have, a CTBT as an unambiguous goal. Last 
year, US negotiators proposed a ten year "easy-out" clause, which would effectively limit 
the duration of any CfBT to ten years. Now the ambiguity of the U.S. position in 
Geneva regarding low~yield testing will continue to delay a CTBT until it is resolved. 
The outcome may not, in fact, be a CfBT. 

• SBSS has nothing to do with any "U.S. commitment to Nonproliferation Treaty goals." 
In fact, it contradicts them, specifically Article VI, in which the U.S. agreed to nuclear 
disarmament, not multi~billion dollar investment in long-term facilities that are needed 
to maintain and certify new kinds of weapons indefinitely. 

• The reliance of nonnuclear weapons states on "the U.S. nuclear deterrent for security 
assurance • is questionable. That is one theory, by no means a consensus view. 

• The implication that there is any threatened "loss of confidence in the safety and 
reliability" which could cause a "corresponding loss of credibility ... fin] a nuclear 
deterrent" is flat wrong, as discussed above. Still less would DARHT be necessary to 
redress any such loss of confidence, as also noted in these comments. 

• It is not completely true that the U.S. "has halted development of new nuclear 
weapons systems. • DeveiQpment has halted, perhaps, if the word is used narrowly to 
mean near~term preparations for production of entirely new weapons, but design 
continues. As recently as this month, Dr. Don Wolkerstorffer, Director of Dynamic 
Testing at LANL, told one of us and a radio audience that a new earth-penetrating 
weapon was being considered to replace the old 9-megaton B53 gravity bomb. Whether 
this weapon actually is produced will depend on a Presidential decision that has not yet 
been made, but design work is occurring now. There are literally dozens of references 
to new and upgraded weapons under design in DOE documents, and it is clear from 
several sources that the DOE and interagency approach to stockpile management is to 
upgrade and replace existing weapons where possible under a CfBT. 

• DARHT is not needed to assess the "safety and reliability of the nuclear weapon 
primaries in the remaining stockpile. • and, as noted elsewhere, cannot be used directly 
to test them. Safety is in any case not an issue, and reliability is maintained by other 
methods. 

• It is false to imply, as this draft EIS does here and in several other places, that failure 

24 1 to build DARHT would lead to a "lack of hydrodynamic testing capability.· Without 
DARHT, and even without PHERMEX, DOE would maintain a hydrodynamic testing 
facility - FXR in Livermore - now upgraded to be better than any other such facility in 
the history of the U.S. or any other nuclear weapons program. 
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What is most disturbing, however, is not just these errors, but the complete omission of 
any discussion or analysis of the politics of nonproliferation and arms control, the importance 
of U.S. surrogate testing in rationalizing the~ testing plans of other nations (e.g. France). 
as well as its influence on the CTBT negotiating strategies of France, Russia, and China. 

While there is no specific NEPA requirement to analyze the proliferation impacts of 
DARHT and its related actions, we note that the proposed National Ignition Facility (NIF), a 
laser fusion facility of only indirect use in designing nuclear weapons, is now receiving a special 
proliferation impact analysis by the DOE because of concerns raised hy Congress. There is no 
question that DARHT is much more centrally important in the design of new weapons than is 
NIF. Accordingly, the DOE should conduct a careful proliferation analysis of this project as 
a part of, or in addition to, its EIS effort. 

We also note that DOE has, as recently as March of this year, completed an analysis of 
the proliferation impacts of its policy concerning foreign research reactor spent nuclear fuel as 
part of a draft EIS. 

These precedents aside, the proliferation impacts of DARHT act to undercut and negate 
its purpose and need. These impacts are severe and we believe they should be considered fatal 
to the project. 

Rather than relying on its own internal judgement, fraught with conflicts of interest, the 
DOE should collect data on the proliferation impacts of DARHT by discussing the project with 
the leadership of the non-nuclear weapons states, who are the main actors in the proliferation 
arena. What do they think about DARHT, about SBSS, and about the Nuclear Posture Review 
requirement to retain the ability to certify new weapons under a test ban? 

The proliferation impacts of the DARHT project were discussed in some detail on pp. 
13~19 of the Los Alamos Study Group's January 10, 1995 scoping comments. Please refer to 
that document for further applicable comments. 

C. Plutonium operations and the exclusion option. 

This is another example of sharp practice. In fact, it is clear that the "plutonium 
exclusion alternative" does not refer to operations at PHERMEX, only DARHT. The draft EIS 
wholly fails to fulfill the obligation of discussion and disclosure related to the Department's use 
of plutonium in hydrodynamic testing. We note that the Natural Resources Defense Council, 
in scoping comments submitted January 10, 1995, stated clearly and succinctly the necessity for 
analysis and disclosure in the EJS: 

The plutonium-related matters that must be discussed in the EIS include the 
following issues. First, the Department must describe in reasonable detail the 
scope and character of its potential plutonium testing plans, including the isotopes 
to be used and the reasons for using plutonium instead of some other, less 

35 

§: 

~ 
~ 
Vi 

"'tl 
§ 
t 
(") 

8 
~ 
~ 
~ 



., 
<J 
I 
0\ 
N 

Comment 17, page 36 

troubling material. Second, the Department must present a full discussion of the 
nuclear proliferation implications of plutonium usage at DAHRT. This discussion 
must encompass the potential effects of such testing on both nuclear weapons 
states (e.g., the potential for U.S. hydrotesting with plutonium to encourage 
similar activity by other nations) and non-nuclear weapon states (e.g., the 
potential for U.S. hydrotesting with plutonium to encourage other nations to 
pursue nuclear weapon development in light of the special weapon-design utility 
of hydrotesting using plutonium) in a world with or without underground nuclear 
testing. In this regard, the Department must discuss whether the planned test~ 
with plutonium are strictly hydrotests or might also include hydro nuclear tests. 
Third, the EIS must treat fully the waste-generation implications of plutonium 
usage, including quantities, treatment and disposition of waste produced. Fourth. 
the document must include a detailed discussion of the risk of containment-vessel 
breach during the hydrotesting process. 

Because of plutonium's special toxic properties and special proliferation 
implications, the public is particularly concerned about its possible usage at 
DARHT. While we support keeping secret information that is truly proliferation 
sensitive, to date the Department has overclassified in this area. In the DARHT 
EIS, the Department should make a clean break with its past practices and 
provide the public with the information to which it is entitled about the 
environmental and non-proliferation implications ofhydrotesting using plutonium. 
In addition to meeting legal requirements for disclosure, a full and fair discussion 
of plans and practices in this area would gain the Department important credibility 
with the public. 

Unfortunately, the draft EIS completely fails to implement any of this excellent advice, 
251 in the process rendering the document legally insufficient on this crucially important aspect. 

The DOE is to be congratulated for producing its "Summary of Environmental Impacts 
!rom the Classified Supplement." The analysis, and the alternatives analyzed, are not, however, 
adequate. Further, it appears that too much remains classified to allow an adequate review of 
this document. Since the relevant material that remains classified has nothing to do with 

261 weapons design, it is not clear why the Department has chosen to retain such a restrictive 
security blanket over the use of plutonium in hydrodynamic testing. We are concerned that the 
Department is not being frank: about its plans and that future revelations, having negative effects 
on public trust and international relations, could be the result. Worse still, the lack of efti:ctivc 
outside oversight could lead to failure of institutional learning, as it has in the past, and a serious 
accident or serious environmental contamination. 

As already noted, the choice of alternatives with respect to plutonium use is not 
reasonable, especially since senior weapons designers like Dr. Sack question the very use of 
plutonium at all. 
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Given the limited information available, our comments on this summary will be brief: 

I. On p. 3, DOE asserts that no nuclear explosions will occur under any alternatives. Will DOE 

271 certify in a clearly-demarcated portion of the ROD that no experiments involving nuclear yield 
from the explosive assembly or implosion of fissile material will ever again be conducted at 
LANL? As DOE is aware. a series of 35 such experiments has already been conducted at 
LANL. 

281 

291 
301 
311 
321 

2. On p. 4, the 50th percentile meteorological condition should not be "considered to be 
conservative. • 

3. On p. 9, it is not clear why the detection limit of monitoring instruments should be used as 
the upper bound for plutonium releases under routine operations. 

4. On p. 9-10, it is not clear why only the 50-year committed population dose was used. It does 
not appear that resuspension of dust was considered in DOE's analysis. It appears that the 
growing population in the La Tierra/Las Campanas area was overlooked. Overall, the extremely 
low number (12) of latent cancer fatalities over all time) that was found in a supposedly worst-

331 case analysis of the accidental open-air detonation of a primary assembly containing easily 
40,000,000 fatal cancer doses upwind from a residential area only a few miles away and large 
town two dozen miles away is not, on its face, credible. 

341 5. On p. 10, the omission of radiological doses to LANL workers in the event of an uncontained 
explosion with Pu is inexcuseable. 

Nowhere in this document does DOE discuss the devastating effect that such an accident 
could have on Native American sacred lands, on public uses of public lands, on grazing, on real 
estate development in the rapidly developing suburbs of Santa Fe located some miles northwest 

I of the city, or on the public perception of Santa Fe and northern New Mexico as a wholesome 
35 and sane alternative tourism and residential destination, a refuge from other more polluted sites 

in the United States. In short, one plutonium accident could very easily engender long-term 
economic impacts and endanger or eclipse the livelihoods of thousands of people, quite 
independent of any actual health effects. 

The safety analyses (as opposed to the impact analyses) that DOE has conducted on these 

36 1 operations--if it bas conducted any at all--are neither summarized nor cited in this document. 
In meetings with DOE in late 1994, the very existence or nonexistence of safety analyses was 
deemed classified. 

The Defense Nuclear Facilities Safety Board has decried the lack of such analyses at 
LANL, which are required by DOE Order 5480.23, along with a lack of "clear lines of 
responsibility and accountability" concerning hazards associated with an experimental program 
involving plutonium pits. Further, they judge that 
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361 

371 

design and construction processes at LANL may not be sufficiently well-defined 
and formalized to ensure that new and upgraded facilities will meet health and 
safety requirements. (letter, Conway of DNFSB to V. Reis of DOE, Nov. 25, 
1994) 

In sum, there is no evidence yet that the DOE has conducted a thorough and impartial 
analysis of the risks of using plutonium in explosive experiments, or the environmental, safety, 
and health impacts should an accident occur. Perhaps as a final example of the inadequacy of 
the draft EIS on this subject, we note the statement that 

"Under the I enhanced containment] alternative, if single-wall steel vessels were 
used, a separate recycling facility would be built near the DARHT site to recycle 
the vessels after each use. Double-wall vessels would be handled the same as 
under the No Action Alternative ... Appropriate NEPA reviews will be conducted 
if this facility is required. 

Saying that plutonium cleanout will be the same as it is now is not an analysis of 
consequences! Ihis EIS is the appropriate time and document in which to do the facility analysis 
- it's required in order to evaluate the alternative! This final example on this critically important 
subject is good evidence that this is a less-than-objective EIS. 

IV. The draft DARHT EIS fails to provide an adequate analysis of the isotope 
production, waste generation and disposal, and decontamination and decommissioning 

activities associated with the proposed action and alternatives. 

A. DARHT would cause the production of hazardous plutonium i<iotopes 

The Department has stated its intention to continue using plutonium for hydrodynamic 
radiography. All of these experiments would require the "production• of plutonium in the sense 

371 that material would have to be reprocessed, refined, and machined. Of particular interest and 
concern, however, is the prospect of use by DOE of isotopes of plutonium requiring production 
at other sites. One example is that of J>u-242, currently one of the subjects of the Interim 
Management of Nuclear Materials EIS. Although the Department has refused to discuss its 
hydrotesting plans for this material, it is under a legal obligation to do so. both in this draft EIS 
and the Interim Management ElS. Further, we note that there is a serious question wther the 
Department can make a decision on reprocessing Pu-242 solutions before reaching the ROD on 
the SS&M PElS. That is, the Department must determine the need and utility of hydrotesting 
using Pu-242 before it may legitimately embark upon Pu-242 solutions reprocessing. 
Reprocessing may be far tess desirable than stabilization of these dangerous solutions if there 
is no real hydrotesting need for the product. DOE admits that the conversion of the Pu-242 
solutions to glass is a reasonable approach to stabilizing the material, but insists it needs the Pu-
242 for programmatic use. This insistence on programmatic (i.e., hydrotesting) use must be 
determined in the context of the SS&M PElS, however. 

38 
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381 B. DARHT would cause the generation and disposal of hazardous and radioactive wastes 

381 

381 

As noted above in section I. B., DARHT will generate wastes of all types. Regardless 
of how the legal issue of writing an EIS for DARHT prior to the SWEIS that will analyze these 
issnes is resolved, this EIS should analyze the disposition of those wastes. Especially in the 
absence of a SWEIS, any DARHT EIS must analyze the impacts of wastes generated by the 
facility. This has not been done in the draft EIS: in the table of impacts provided in the 
Executive Summary, there is not even an entry for waste generation/waste management. 

DARHT cannot be considered in isolation, of course. The fabrication of the test devices 
will generate wastes, as will the related program activities that these activities are meant to 
serve. The absence of these analyses in this EIS underscores the need to either place the SWEIS 
prior in time or conduct a thorough and SWEIS-level analysis of waste management in this 
document. 

391 C. The decontamination and decommissioning impacts of DARHT must be analyzed. 

40 

41 

The poslllon of DOE on the subject of decontamination and decommissioning is, 
according to the draft EIS, at p 3-13: 

• DOE cannot anticipate which options may be considered reasonable in the future 
and so cannot assess these alternatives in this EIS." 

To refuse to perform an analysis does not, obviously. satisfy the requirement to analyze these 
unavoidable and important impacts. 

V. The environmental and program analysis of the draft DARIIT EIS 
is biased and lacks scientific methodology and credibility. 

In our opinion, the impacts analysis in the draft EIS is biased in favor of DOE and the 
preferred action. This bias is reflected in failures to adequately disclose and discuss missing or 
omitted data which is significant and relevant, the use of conflicting assumptions, and 
substitution of conclusory and unsupported allegations for analysis. The consequence is that the 
document lacks scientific credibility because it lacks scientific methodology. No one error or 
omission is sufficient to demonstrate this bias. Therefore, we have arranged this section in the 
form of a series of el\cerpts from the draft EIS, with comments. The page citation is at the left 
margin; our comments are in brackets. 

3-25 El(periments using plutonium would always be done within double-walled vessels 
that have been demonstrated to fully contain these types of tests and would not 
lead to environmental release. 

[Where is the justification for such a conclusion? Considering that the failure of a 
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plutonium containment vessel could dwarf in environmental consequences all other scenarios, 
this section is inadequate without experiment, data, and analysis. More than "trust us" is 
needed.] 

421 4-11 Data from the 1987 and 1990 inventories represent the only available listings of 
chemical emissions for LANL. 

421 

431 

441 

451 

lAnd these data, besides being 5 and 8 years old, show large differences. This is at least 
an incongruous gap in the data base for this EIS, and it needs to be fixed. How can DOE, and 
we, not have a reasonably current and complete emissions inventory for a facility like LANL?] 

4-13 The 1992 sampling network for ambient airborne radioactivity consists of 55 
continuously operating air sampling stations. 

[As noted in our scoping comments, the sampling stations closest to TA-lS are upwind; 
downwind stations are considerably farther away. This obviously impairs the usefulness of the 
data obtained and shows a need to get more relevant data. Further, it would be proper here to 
note the well-known existence of widespread inadequacies of the air monitoring systems at 
LANL, that LANL admits it is in violation of the NESHAPS standards for air monitoring, and 
that it is being sued for its non-compliance. The failure to mention these facts which would go 
directly to the reliability and appropriate weight to put on the presented data shows a lack of 
skeptical, scientific analytical orientation.[ 

Later in 1993, three air monitoring stations were added downward [sic[ of the 
firing site for PHERMEX and DARHT ... Samples collected at these stations are 
analyzed for isotopic uranium, isotopic plutonium, gross alpha, beta, gamma, and 
beryllium. 

451 (But no data from these stations is presented or used! Nor is there any explanation. This 
is not a credible or objective environmental analysis.] 

46 

4-16 [Table presents "1992 Airborne Releases of Radionuclides from LANL" showing only 
microcuries of uranium released· because, as footnote points out, "Does not include uncomained 
hydrodynamic testing. • What is the point of presenting this table if it omits: a) the most 
important contribution, and 2} it is the omitted fraction that is the principal subject of the 
environmental effects analysis? Again, evidence of shoddy, non-objective analysis.[ 

471 4-69 : .. EPA restricts the EDE received by air to 10 mrem/yr .. .In 1992, that EDE was 
7.9 mrem, which is in compliance ... 

471 
[An honest discussion would have pointed out that LANL exceeded the standard and 

overdosed the public in 1990 and has been cited by EPA for that and for continuing non
compliance, and that LANL is being sued for same.[ 

40 
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4-71 [Shows background as about 340 mrem/yr. This is based upon the LANL practice of 
adding to the objectively measurable background (about 140 mrem} a large (200 mrem) "radon 

481 contribution. • This is a slippery practice, designed to make LANL's eJtposures look very small 
in comparison to background. But there is no "standard" or "average" radon exposure, and this 
misleading practice has been explicitly disapproved by DOE. Adoption of this disapproved 
practice in this EIS is yet more evidence of bias and non-objectivity.] 

491 4-74 LANL has developed and maintains an emergency management system that, 
through emergency planning, emergency preparedness, and effective response 
capabilities, is capable of responding to and mitigating the potential consequences 
of emergencies. 

49 1 [This is not analysis, it is purely conclusory recitation. The Tiger Team has provided 
telling criticism of inadequacies of LANL emergency planning and management. At any rate, 
a complete failure to provide any data or discussion supporting such conclusion constitmes 
analytical and intellectual bankruptcy .1 

501 5-3 

501 

The assumption is that ten percent of the metals would be aerosolized ... The 
estimate of concentrations is based on two experiments per month. 

[Both of these assumptions are contradicted in other sections of the EIS; see below.] 

Experiments with plutonium would always be conducted in double-walled 
containment vessels. and these experiments could not reasonably be eJtpected to 
result in any release of plutonium to the environment. 51 

sq 

5-15 

[Events with potentially catastrophic consequences are usually not disregarded in 
environmental analyses unless the probability is less than, say, I in a million. Do they really 
think that the probability of a vessel failure is that small? That LANL could set off one of these 
plutonium explosions in vessels each day for three thousand years without any failure? That's 
dream stuff: it's the claim of an interested party, just like the NASA manager who estimated the 
probability of a Shuttle loss at I in 100,000 launches • i.e., a launch every day for 300 years 
before a loss. The engineers, by contrast, estimated about I in a 100. Similarly, analysis here 
demands engineering data and evaluation, not promotional fluff. This is a serious error which 
destroys any claim of validity of the analysis. Second, the experiments are integrally coupled 
to cleanout and disposal practices, and it is absurd on its face to claim that these "could not 
reasonably be expected to result in any release of plutonium to the environment. • If the mosl 
serious potential consequences are dismissed with no analysis, no data, no discussion, and the 
mere recitation of an unsupported conclusion. then the EIS is worthless.] 

521 5-58 The [transportation] accident rate used, about4 accidents per 10 million mi, is 
a combination of accident rates for rural and federally aided highway systems. 

521 [Why use these rates? What does this have to do with the realities of transport at TA-15 

41 

'"tl 
§ 
t: 
\) 

8 
~ 
~ 
~ 

§2 

~ 
~ 
Vi 

I 
I 
I 
I 
I 

I 
I 
I 
i 
I 
~ 



"'tl 
(] 
I 

8i 

Comment 17, page 42 

521 and TA-167) 

53 

5-58 It was assumed that 10 percent of the material aerosolized was respirable. 

(Why 10%? This assumption seems completely arbitrary and at variance with 
assumptions used in other places - e.g., on page B-11 below.] 

B-11 The remaining depleted uranium (about lO of the total) may be released as an 
aerosol, of which 20 percent (2 percent of the total depleted uranium) is 
considered respirable. 

I As noted, conflicts with assumptions used above.( 

541 B 12 Test assemblies that include high explosives are shipped using DOE and LANL 
trucks, containers, and tie-down techniques from the assembly area at TA-16 to 
the PHERMEX site. 

54 

55 

I Yet another reassurance based on wishful thinking instead of analysis. To repeat, citing 
the existence of regulations and Standard Operating Procedures (SOP) is not a substitute for 
analysis. It is particularly ironic here because we have documentation of a case in which a 
"device" fell from a truck exactly because proper tie-down was not accomplished: "LANL did 
not have the required DOE/ AL approved tiedown procedures for the Department of 
Transportation Specification 7 A containers used to ship special assemblies. A special assembly 
was dropped from a truck because tiedown procedures did not exist." - p. 23, FY1994 Annual 
Performance Appraisal of LANL. This incident completely destroys EIS's reliance on SOPs and 
makes clear that it is a public reassurance document rather than a scientific analysis.) 

C-6 For the No Action Alternative, the construction activities are assumed to be 
negligible. so no area is disturbed. 

(Then what is the $12.6 M in capital spending shown on 5-127] 

C-8 For purposes of this analysis, it was assumed that 10 percent of all the material 
(high explosive and other test metals) become respirable following a test. 

(This is the third different assumption so far - see 5-58 and B-11 above. How much 
internal inconsistency can you have before the document fails legal muster?) 

C-9 Ten percent of the metals available for aerosolization are assumed to bt 
respirable. 

[This !llilY be the same as the assumption at 5-58; then again, it may be the fourth 
different assumption regarding this critical parameter.( 

42 
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C-17 The maximum number of firings in an 8-h period, assuming 20 minutes between 
shot~ is 25 ... 

E-1 

!What happened to the assumption of 2 shots/month?) 

The potential exists for deep drainage at both sites ... One component of the 
DARHT ETS is an analysis of the potential for deep drainage beneath the DARHT 
and PHERMEX sites to carry contaminants to the main aquifer. 

571 E-2 Core data were unavailable for the DARHT and PHERMEX sites. 

(If this important, why not get the data rather than speculate? I 

58 

E-26 It is important to note that the long term observations of precipitation, streamtlow. 
and sediment yield necessary to calibrate and validate the model were not available 
for the Water and Potrillo Canyon watersheds. 

(In other words, speculation and guesstimation.) 

E-42 Since 1991, advanced techniques, not commonly applied to ground water samples, 
have been used to detect tritium at ultra-low levels and to determine that 
recent water (no more than a few decades old) has recharged the main aquifer 
from the land surface in several locations at LANL. 

(Yet all modeling for TA-15 uses/finds times for transport to the main aquifer to be in 
tens of thousands of years, as shown in table on this page.) 
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BY FACSIMILE· 1505) 665-1~06 

Diaria Webb 
DARHT EIS Proj~ Manager 
l.o• AlamosArea.Offiee 
U.S. Department of Energy 
528 )5tlt Street 
Los Alamos, NM. · 87544 . 
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June 28, 19~) 

21:22 No.040 P.02 

1350 Nlat YCirt A•fl!., 11/, W, 
W"hi11glm1, DC 2oo0.7 
2(1)711.,·1~ 

r .. 2a2 78'!..<917 

Re: ~ts On the Dual Axis Radiocri!Phic Jiydrodmamic Ttst Facility Draft 
Bn:yironmrnta}lmpart Siatcmcnt 

Dear Ms. Webb: 

T~e.Natural RC.oun:es Otfe~se Council ("NRDC") hereby files thdollowing 
conunenu on the Departmo;nt of Ell<flly's ("the Department's") draft cnvironm·ental- impact 
statement ("EIS') concernillj; the Dual Axis Radiogrophic llydrodynamic Tell ("DAJUff.") 
Facility. 

While the DARHT EIS comoins a variety of useful in(or~ru~tion and analysis, 
the docuinent is markedly· deficieno In numerous ways. We discuu those areu of dcficiellcy 
below. 

A. 'lssucs !telatod to the Pu'l'ose arid Need for DOE Aqjon, 

The discussion and analysis prestnted in Chapter2, "Purpose anil Need for 
DOE Action,' ii biMed, incomplete, ~J:>lete wilh errors of fact and. analysii, an~ therefore 
exceedingly misleading to the public: The ·discu.,iori fails to demon~traie that a r~nge of 
reasonably forcs"!'able safety or reliability: problems in tho enduring .nuclear weapoiu ·stockpile 
will require the j,::rcmctll of mh,mml r:~~p.biliry rcpmm1rd by DARHT for .iitbenheir 
detectio(\ or resolution. 

Il is incumbent oil the EIS analysis to· demonstJ1lte that reliance on existing or 
upgraded hydrote&l facilities, such ~~ FXR or Ph~rmCx, would fail to perinit tho maintenance 
of adeq\lately ~i~h levels of nuclear weapon reliability and safe~y in an era wiihoitt 
undergroU'nd· nuclear explosi~ telits. Tht- discuSsion :md an.alyS_i~ in ~his sectio,li f~ils to 
identify tlio ,pccific instances in which dynamic radiography tedmique• have been employed 
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Ito either identify or re~olve pott-deployment problems in nuclear stocltpile problemt, 
3 particularly in those modern weapons that will rem~n part of the enduring stockpile. For 

example, what fraction of problems affecting post-deployment reliability and safety in 
enduring stockpile weapons were identified or resolved using existing radia&raphic capabilities, 
and why are these capabilities no longer adequate to address the rant:• of fomeeable 
problema? 

4 

51 

5 I 
5 I 

6 I 

The current draft discussion apparently relies on an overly narrow, and thus 
biased selection of sourceJ [F.lS at 2·13], and fails to reference a number of well-known and 
highly regarded studies on nuclear weapon performance and nockpae reliability: {1) R.E. 
Kidder, "Maintaininc the U.S. Stockpile of Nuclear Weapons During a Low-Threshold or 
Comprehensive Test Ban,' UCRL-53820, Lawrence Livermore Nation•! Laboratory (LLNL), 
October 1987; (2) M:C. Axelrod, • A Statistical Analysis of the Accuracy of the Measurement 
and Prediction of the Yields of U.S. Nuclear Weapons Tests, LLNL, Livermore, CA UCID-
2118.6, 24 Septomber. 1987; (3) 'Sandia Stockpile Life Study," Sandia Narional Laboratory, 
December 1993. 

Specific inadequacies of the analysis are as follows: 

The EIS asserts, "DOE needs to improve its hydrodynamic testing capability as 
soon as possible. Uncertainty in the performance of the enduring stockpile will continue to 
increase with the passage of time sin~ DOE can no longer use nuclear testing to assess the 
safety, performance, and reliability of the weapons." EIS at 2·2. 

No analytictl or empirical basis is offered for this as~~~:rtion. In pani""lar, no 
basis is offered for the assertion that •n imprtwtd hydrodynamic capability is required on • 
time C4rgtnt scbeduk, or that once available, that this improved capability would atU~ally and 
materially diminish the in. herent (but to date tolerable) }'erformance uncenainties that arise 
from 0-T fusion md material mixing in the primary t~[trr substantial fission yield has already 
occurred. Par from assuring adequate StO~kpile performance in the future, elsewhere in the 
analysis, the arpment is made that the ability of enhanced radior;raphie capabilities to reduce 
these performance uncertainties "is not completely known; and that "the possibility exitn 
that, without nuclear testing. the Nation cailnot ensure the continued viability of 11 nuclear 
deterrent bued on tlu! existinr; weapons in the nuclear stockpile.' EIS at 2·6. · On the one 
hand, DARHi's enhanced capability is portrayed as absolutely vi~~'::Jreservinc ftOcltpile 
reliability and safety, but on the other hand, it micht !ll!1 provide information to 
emure such safety and reliability, thereby requirin& a return to nuclear explosive teSts! 

ACICOrdins to the EIS, "the sooner that DOE can obtlin better diapostic 
information, the sooner that the Nation CUI determine if its existinc nuclear determrt is 
sufficient.' EIS at 2-6. In other words, DOl!. ur;ently needs DARHT for atockpile 
stewardship without UGTs under a CTB, but actl!ally ~ttinc infonnation from DARHT 
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I 
could tell us that we need to abrogate the CTB and return to underground testing! This 

6 argument is tborou&hly specious, directly contradicts and undermines the President's policy in 
support of a permanent Comprehensiv~ Ten Ban Treaty, and insults the intelli;ence of test 
ban supporters everywhere, includin1 the representatives of the 175 nations that recendy 
voted in favor of achieving a CTB in 1996, 

7 

8 

9 

No basis ia offered for the assenion that uncertain!)' in· weapon performance 
"will comiuuc to increase with the passage of time," or that the weapons to be retained in the 
enduring U.S. stockpile would have continued to require •nuclur testing to assess the safety, 
performan<:~, and reliability ... ,• and thus now require enhanced radiographic imaging as a 
substitute. EIS at 2-2. 

On the contrary, such empirical evidence as exists sugestt that the incidence of 
problems in stockpile weapons actually ckcrtascJ with age, and that underground nuclear 
testing was not critical in either identifying or resolving t~ese problems. The data base for all 
U.S. weapons reveals that 61 •actionable defect' type.! (i.e. resultins in remedial action) 
occurred durin& the font year of stockpile life, 14 occurred in the fifth year, 9 oecurred in the 
temh year, 3 in the fifte~nth year, 1 in the twentieth year, and I in the 25th year. Of these 
257 actio,nable defecu 1ypes, only 10 were determined to htve a reliability decrement of 10% 
or more. None (0) of the 257 defects were first discOvered by undersround nuclear te.!ts 
(UGTs), and only 4 (2.8%) of the Hl "Product Chan&e Proposals" (PCPs) implemented for 
stockpile weapons involved UG'J's. (See Sandia Stockpile Life Study cited above.) 

11te EJS assertS, "DOE has detcrminr.d thot no other currently available 
advanced techniques exist which can provide a level of information i:omparable to that which 
can be obtained from enhanced radiographic hydrodynamic tcstinr;.• EIS at 2·2. This 
statement be&-~ the question at iS$\Je. The issue is not the mm existmcr of some higher 
performance technique for radiographic imaging that surpasses other avai1ablo techni(\ues, but 
whether such enhanced capability is ffljUired to maintain a nuclear weapon stockpile in a safe 
:~nd reliable condition, and whether reasonable alternatives to DARHT, includinc the no
action alternative, are c.,pable of accomplishing this mission at less cost and with less 
environmental risk. 

'11te E.IS asserts, "In the past, DOH has been able to accomplish that [nuclear 
deterrence] mission by retiring weapons before the end of their dr.5icn life and by upc;rading 
or reduignins weapont if potential poblems ~ tkttctcd lhtough nii.:IMT t"ting and 
hydrodynamic tests and dynamic experiments (emphasis added)." PJS at 2·2. This statement is 
misleading. As noted, zero (0) post-deployment defects in stockpiled weapont were first 
discovered via underground nuckar tuts, and only 4 teats since 1970 have been conducted 
specifically for the purpose of implementing change• to remedy auch defects. 
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The EIS asserts, " ... the President has placed a moratorium on und,rground 
nuclear testing and has decided that the United States will not build new nuclear weapons for 
th~ foreseeable future (even to replace those past their design life). Now DOE must rely on 
the data from hydrodynamic testr and dynamic experiments to ensure the safety, security, and, 
reliability of the Cltistins weapons." This st~ement. pre.sents a misleadinr; picture of the current 
situation. The President has approved a Nuclear w~rons Stockpile Plan that contains no 
approvals for tbe engineering desisn or production o nuclear wcapont. It would be more 
accurate to say thot, under current plans, the United States will not build "nuclear weapons of 
new design," .; nther than "new nuclear weapons" - as the possibility exists for new 
production (remanufacture) of existing, proven desisns. 

Moreover, the statement as written misleadingly suggests that there is some link 
between the President's test moratorium and DOE's current inability to produce nuclear 
weapons, when in reality these are eompletely independent conditions, the former arising 
from an At:t. of Congress and reasons of international diplomacy, and the Iuter from the 
prolonged managerial shortcOmings of DOE and in contractors. The statement also stronpy, 
~nd wrongly, impliea that the President bas somehow directed DOE to maintain the nuclear 
weapons •to<kpile far beyond the 'design life" envisioned for sudt wupons, u if "dcoign life• 
were • firmly established empirical limitation with known risks associated with ex~edins it. 

In fatt, as noted by the Sandia Stockpile Life Study, "nuclear weapons age, but 
they do not 'wear out,' and they are not allowed to degrade .... We can find no example where 
age i• the sole or even primary factor in the retirement decision. • There are several Cllalllples 
of nuclear weapons, and indeed mechanical systems of all kinds, lastinc far beyond their 
nominal ·~esign-lives," which is usually an engineer's or manufacturer's projection of the 
minimum service life that em be expected for a system that is properly maintained. 
Obviously, "old" functioning mechanical devices of all kinds, from airplanea to bombers to 
xerox machines, indicate that 'design life• is a very fungible concept indeed. 

The ElS like...,ise ignorea the possibilitY. - indeed, the very strong likelihood -
that proper pl'()adu.res for regulu maintenance, periodic component revlacement, and 
e"entual remanufacture of the nuclear subsystem, can ensure an indefm1te service life for as 
many nuclear weapons ,.. we wish to pay for, with or wirhmu any improvement over current 
hydrodynarni<: testing capabilities. 'fhe virtues and limitatioru; of sudt a custodial approach to 
nuclear weapons must be fully analy:ted before rash conclusions are drawn reprdinr; the 
indispenuble requirement for DARH'J' or other advanced radio1raphic hydrotest facnities. 

. Subsoction 2.2.2, "Stockpile Stewardship,• presents a misleadinc picture of the 
purposes of the "scien~based stockpile stewardship" and "ste><:kpile manaeement" aspccu of 
DOH's proposed progran'l. The assertion is Jll:lde that •stockpile stewardahip includes those 
activities. required to ensure a high level of confidence in the nuclear weaporu; stockpile, 
whereas stockpile management includes facilities and capability for maintenance, surveillance, 
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repair, or repla~:ement of weapon• in the stockpile.• EIS 11 2-l. In faet, the sCH:alled ll«llpik 
m;rnagemenr activities are the most likely to contribute to continuing confidence in the 

I 3 I nuclear weapon• atockpile, wheR".as science-hued stockpile stewardship activities are oriented 
toward maintaining a cadre of nudctr weapon scientists with the skills needed to Cluickly 
resume a meanincful and innovative weapon design effort in the future. 

'I11e EIS asserts, "To ensure the continued viability of the smaller ~ocltpilt, 
DOE mo.tst improvt its scientific understanding of the physics of a nuclear, weapon, and 
develop a /xottn omdcnranding of how a nudear weapon behaves durin& the complex 
interactions that occur In the brief interval between deton~tion and nuclear explosion. 'J'his 
information is needed to wure the continued safety, performance, and reliability of aistins 

I 
weapons. (emphasis added)" EIS at 2-5. At no point does the EIS substantiate the claim that 

29 an "improved" or "better" understanding of nuclear weapons science is required to m:Untain 
ai::ctptably high levels of nudeu weapon safety and reliability, or to provide for eventual 
remanufacture of the weapons to be retained In an enduring stockpile, An improves! 
uodersundins of spme upccts of nuclear wcappns science miaht !{CU be achieyablc with 
PhRliT, but tbjs fag alone dgrs not establish a natjoml pUfl'ose and need {pr DARJfi, To 
the contrary, the justification that DARHT will provide m improved undemanding of 

2 9 I nuclear weapons science will be viewed by many as incon•utcnt with the purpou and IJ'irit of 
the U.S. conunitment to completion of a Compreheiifive Test Ban, which ia intended 
precisely to <Uny countries an improved unclerstmdioc of nuclear weapons. 

14 

'J'he EIS asserts that "current diagnost.ic capabilities are insufficient to nW:e all 
of the necessary types of measurements of an imploding primary, or to make refmed 
measurements u the high level of detail needed. • EIS at 2-6. ne EIS likewise useru that this 
enhanced measurement capability is needed because "DOE has not 7fl determined how 10 
prtdicr 'With su/f~l 4«Uf'dCJ from computer c.lcuiRtiom alorw tho rapidly chan&inc shape of a 
weapon primary during the Ian stages of implosion,• and because "DOE needs to be able to 
predict the implosion, movement of the three-dimensional weapon usembly to provide an 
mtegral measure of the expected p~r!ormanc:i of the fission drive, to assess nudear safety in 
accidents, and for render-safe and disablement effectiveness. • EIS at 2-5. 

What is one to mike of these statements? We are told that DARHT if needed 
to supplement llOmputc:r Cll!culations in order to better pmlia the course of a weapon primary 
implosion in its late stap. The goal described is a generic one - to achieve a tNO computer
based •imulation capability for prcdicti"S the performance of "a nuclear weapon p~ -
'not merely the prlrnaricr of weapons \0 be Mained in the enduring stockpile. Of course thil 
generic statement of purpose otands to reawn, because the per/omwJce 41111 nuckp safer1 of 
enduring stoclrpik Jnigns IMw: almuly btm w:rifw by previous undervound nuclear tests u 
well u above sround hydrotests, so there is in fact no requirement for new capabilities to 
"predict" their primary stage perforrn:an~. The parameten for maintainin& the operability of 
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theae weapons are known, and need merely be observed throuch careful maintenance, 
inspection, and component replacement usins already established techniques and facilities. 

'J'he EIS appears to be endoninc the view that DARHT should be - and will be 
•· used to improw DOE's brO!ld-bastxl nuclt.~r weapon design caplibili~, even to the extent of 
ultimately freeinc these de•ign capabilities from the constraint of step-by-step empiri~l 
confirmation. Apn, that justification contravenes the spirit of a Comprehensive Test Ban 
Treaty, and would appear to undermine established Executive Branch policy that tho United 
States will not seek to design new nuclear weapons, but instead merely exercise responaible 
stewardship over the existin& stockpile. 

The EIS coininues to cite the old DOE can:ud, thoroughly demolished by 
independent studies, that •o£ the weapon types introduced since 1970, nearly one-half required 

151 nuclear testins after their development was complete (either while they were deployed, or atill 
beins produ~ to verify, resolve, or certify that probletru relati"' to ufety or reliability 
have been resolved." EIS It 2-8. In fact, from 1965 to 1980, no ftfls were conducted to 
identify or correa stockpile problems. From 1980 to 1992, six warhead <Usil"' -the W80 
ALCM/ ACM warhead, B6l(Moll 4) t&etical bomb, W84 Gtound·launched Cruise missile 
warhead, W79 artillery fired atomic projectile (AFAP), W48 AFAP, and W68 SLBM warhead 
- are said to ha\'1: "required" so-called "poat-deployaf'ent" nuclear explosive teltl to identify or 
correct safety or reliability problems. Of these weapons, only the WIO and B61 (Mod 4) are 
still in the active stockpile. The othen have been retired. Howeve•, the only Cl$e specifically 
highlighted in the EIS is that of the rebuild of the W68 warhead because of deterioration in its 
LX-09 hi~:h explosive. We arc told that DOE "performed • nuclear teat to verify that the 
rebuilt weapons would perform as designed and was rurprised to find that the weapon yield 
was degraded. How~ver, DOE decided that the lower yield was acceptable." EIS at 2-8. 

This is an inaccurate and mitleadins dc:Kdption of thu episode, and thus the 
unwary reader could wdl draw the wrong lessons. In fact, the teat of the W68 TCferred to in 
the EIS was not 1 "surprise;" but intcntion:Uiy conducted with a "limited-life component 
[probably the tritium reservoir] with an age that was over that of any to be used in the 
stockpile. This extreme test device performed successfully, am/inning the L<~boratory'J 
•-onfidntce." kidder, 1987, .... 18. In fact, the test led to modifications in the Navy's 
maintttl4nce proc«<ures Cor the weapon - not .further tests- to ensure that the wnpon would 
perfonn as duiped. 

· '!1lo otbl!l' caaes indirectly cited in the EIS (by reference in the text to tbe 1987 
Miller, et. al. study) likewi.e fail to support the argument that the reoent rtcord of stockpile 
problems ju~ a c:ontinuins requirement for nude1r explosive testS that must now be · 
rcplaoed by an enhanced radiographic imaging capability. 'J'he WBO cruise missile warhead and 
the B6l(Mod 4) we.., both deployed prior to the /int ewr low temJ-dtutY nNcler~r Ust of • ntu> 
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type of Jmensitiw Hii' Exfiosivt (JHE), which confirmed a seriou1 problel)l with IHE low 
temperature performance m the WBO. (Kidder, 198?) 

For a weapon designed to carried on the external pylons of a bomber flying at 
altitude over the araic (·60 deg. F), the failure to conduct this test earlier is an obviou1 and 
glaring omission to the W80's development program, not proof of the likelihood' of inherently 
•unpredictable" tbanges occurring in stockpiled nuclear weapons. This test likewise wu not a 
"surpri•e." but was conducted atthe urging of Livermore scientist based on the rendts of 
laboratory tesu. The problem was readily corrected with a change to the nuclear w-~bly 
system. 

In the case of the B61 (Mod -4) at low temperature, the measured primary yield 
was 25% lower than expected, but the overall yield of the weapon wu not significantly below 
the expected value, a result that actually supports the conclusion that U.S. nuclear weapons 
are robust u long as the primary yield exceeds a cenain minimum threshold. In the CMe of 
the W84, a post-deployment test of a randomly selected stockpile weapon revealed a modeat 
degradation in the expecrrd yield, but this production version bad no~ hem tt!!teti prior to 
deployment to :Ucenain the effect of tritium decay on its nominal desisn yield. 7be problem 
was rtmtdicd wirhour changing the nuclear JUsembly system, and no further testing was required. 
(Kidder, 1987). 

In the case of the W-79, the weapon was knowingly placed in stockpile without 
first determining the effects of changes in warhead pam followin& termination of the 
controversial enhanced radiation version of the warhead. A stockpile war reserve unit wu 
tested under relatively severe end-of life conditions (i.e. with aced tritium), and its overall 
performance wu deemed satisfactory. 'I1tis weapon w:u retired from the stockpile in 1991. 

Thus, this tening record does not support the EIS inferente that a previously 
well·tested rnodern weaP<'n, with a good record in the stockpile to date, i.t likely to develop 
problelllS that fonnerly would have required· nuclear explosive tesu for identification or 
resolution, and now mun urgently be addressed by the specific enhanced radiographic 
capabilities of DARHT. This conclusion ia confirmed by the results of the Sandia Stockpile 
Life Study. As noted, less than 3% of "the post~eployment changu made in stockpile weapons 
since 1970 involved nuclear explosive tests. This supports the coodusio'l that the No Action 
Alternative, or the upgrade of existing facilities 1uch u FXR, would be sufficient to maintain 
an enduring nuclear weapon •tockpile with acceptably hich levels· of reliability and safety. 

Tbe E.IS assem that "dynamic aperiments with plutonium" are required 
be<:ause "the body of knowledge resanJing the behavior of/lutonium is inadequate. • EIS at 2· 
9. Inadequate for what? For I!Uuring weapon reliability an safety of the enduring stockpile? 
Or for deaigning now weapons in the absence of nuclear explosive testing? 
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The EIS 1111eru, "DOE needl a better undcntanding of the pJ:Opelties of 
plutonium; more accurate equations of state to predict the behavior of plutonium, especially at 
high preuure• and temperatures: [and] more information reaardinr; the behavior of the 
plutonium surface following a physical shock. • EIS at 2·9. Of cou=, every nation seeking to 
develop or refine a nuclear weapon capabilities would like this information also. DOE's 
coptinued vigorous punuit of this information will only legitimize iu acquisition by otben, 
and ·may indeed, if the p~ is any guide, directly contribute to it. The national laboratoriu 
have a rather poor record of keeping this type of basic data seem. 

The EIS asseru tha.t "DOE al•o needs more information [to be _acquired via 
DARHT] on other issua related to nuclear deterrence lnd nuclear materials acienc:e," 
including a neecho "continue to assist other nations with ev.tuating the rendition, salery, and 
expected performanu of thoir weapons and VltdfJtJn cksips under current international 
~greemcnu (emphuis added)." This is an overly broad interpretation of DOE's mandate, in a 
number of respects. ~irst, "other nations" should read "those nuclear weapon states with 
whom we have nucleu cooperation agreements covering the sharing o( nuclear weapons 
information.• To our knowled&e, there are only two - the U.K. and France. Second, even 
this roopet~~tion is constrained by the obligation under Article I. of the NPT "not to transfer 
to any recipient whatsoever nuclear weapons or othet nuclear explosive devices or control 
over such weaporu or explosive devices dire>ctly, or indirectly; .. ." To many non-nuclear 
couptries, U.S, usistance to another country in the design of nuclear weapons would amount 
to an "indirc:ct transfer" of U.S. nuclear weapons to that nation, and thus be in violation of 
the NI'T. Finally, it is unbecoming and wildly premature for the DOE to·bo discussing its 
"need" to uaist other nations in evaluatinc the "expected performance ... of their ~ dmgm 
when an international treaty intended to p"reverit or at least severely inhibit such acrivity is in 
the final stagea of negotiation. 

Tho EIS's brief discu11ion of the FXR'a limitations (relative to those 
theoretiully achievable with DARHT) is utt~rly inadequate. EIS at 2-10. The rele"IJlt 
comparison is between DARHT and various pending and proposed FXR upgrades. Nowhere, 
for example, does the E.IS establish that an upgraded FXR (with an active gamma ray Cllllera 
and double pulsing <:apability) would fail to meet the stockpile newatdship requirement of 
usistint in the maintenance and eventual remanufacture of the enduring stockpile. 

B. Issues Related to Nuclear Proliferation and Arms Control 

A serioua deficiency of the ElS is its fu1ure to give all but tho briefest, mon 
conduoory attention to iauet related to noclear proliferation and anru control. Since the 
proliferation consequenca of developins. building and operating a facility for 3-dimeosional 
imaging of nuclear weapon implosion symms may well be the OARHT's most important 
environmental impaa, the Department'& failure to thoroughly address these ismea constitutes 
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191 a alarin5 inadequacy in the P.IS. It is also wrprisinc, in light of the emphasis the Department 
hu properly placed on proliferation iuue~ durin.& the Clinton Administration. 

19 

19 

The I!.IS's discussion of nonproliferation issues eonsumes Jess than one P'&C· EIS 
at 2-11. Some of this diKuuion s~ms quite implausible. For example, it seems very unlikely 
that a failure to build DARHT would trigger a ch•in of circumstan~ leadins certain 
advanced industrial nations to develop nuclear weapons beelluse they harbor doubts about the 
technical reliability and safety of U.S. nuclear weapons. This line of reuoninc repre•ents a 
strained adaptation of the more often heard argument that other adVIIIced countries, such as 
Japan and Germany, might turn to the development of their own nuclear deterrent because 
they harbor doubts regarding the [loliciad reliability of the U.S. deterrent threat to U$C nuclear 
weapons first in their defense. This a'l'lment hu nothing to do with their technical level of 
confidence in the performance of U.S. nuclear weapons, and everything to do with the· 
inherent and dangerous dilemmas of continuing to rely on nuclear weapoJU as the ultitnate 
guarantors of national security. 

More important than what this brief nonproliferation discusaion contains, 
however, is what it omits. Nowhere in the EIS does the Department address the impact of 
DARHT's greatly enhanced capabilities on the geneution, proliferation, and C:ontrol of 
information useful to 'the design o£ nuclear weapons, or the impact of U.S. posse»iop of the.e 
capabilities on (a) .other'nuclear weapon states, (b) nations that have undertaken not to 
develop nuclear weapons; and (c) nuclear weapon threshold states that are oonsiderinc whether 
and how to improve their nuclear weapon capabilities. 

lf, in a world without nuclear test explosions, the United State~ is building and 
operating facilities. with significant capabilities for nuclear weapons design and engineering. 
some non-nuclear weapon states may no longer be willing to forego nuclear ~capon 
development, and other nuclear weapon states may also move to acquire additional 
information ~levant to the design of new weapons. Moreover, what if some nuclear weapon 
states conclude that they are unable to compete cffectivCJy with the United States' in tho area 
of computer intensive, highly-diagnosed 'coro-punching' radiography and other advanced 
above-ground experimental (AGEX) facilities~ Already in the test ban ne~ions, some 
nuclear weapon states are suBIIesting that maintaining ~.substantial loophole for undcrcround 
nuclear tests may be the only way to stay even with the United States tedlnologically under a 
test ban treaty,.thcreby undermining the ~hievement of a Cflmprehmsiw treaty, 

These potential developments could have critieal con~quences for pobal 
security and for the global environment. The potential proliferation consequences of 
DAJUIT's weapon.desi"' capabilities are obvious effects of completing the facility, and u 
such they demand fuU discussion and Analysis in the EIS. Moreover, without a direct and 
comprehensible discu•sion of DARHT'1 utility for ~ncratina nuclear weapon desip 
information, the public cannot "'tight the relative need Cor, and consequence~ of, the preferml 
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alternative, the sinale axis alternative, and other reuon•ble alternatives for carryina out the 
radiographic component of the stockpile steward,hlp mission. 

C. Tbt EIS fails tp DjJcust Adequattb: Juua Rdawl to the the of Plutonium in 
HydmteatinF, 

One specific plutomum-related issue that demandt discussion is what plutonium 
isotopes the Department would use in iu hydrotesting; this issue hu relevance for both 
nonproliferation and public health reasons. Two options appear plau1ible and worthy oE 
analysis: full-seale conuined implosion• usinc non-fissile Pu·242, and sub-scale contained 
implosions usi nc weapon.gntde plutonium. 

In addition to ignoring nonproliferation issues, the 'EIS's discussion of 
plutonium mauers has other inadequacies. For exunplc, the document contains no analysis of 
the waste-ceneration and waste-management issues posed specifically by u1inc plutonium in 
hydrotesting. Since plutonium wane poses dangers that are qualitatively different than other 
forms of waste fin terms of toxicity and duration of contamination), these wutc-relatc:d iasues 
must be ducusscd fully in the EIS. 

In addition, the EIS appean to assume that there is GO risk of a doublo-wallc:d 
e<>ntainment vessel breach in hydrotesdna involvinc plutonium. The Department must 
explain the basis (or this usumption, so the public may evaluate it and draw its own 
conclusions. 

D. The EIS Pajlr to laduck a True Plutonium Exclusion Alternative. 

The Plutonium Exclusion Alternative is improperly defined, as it excludes 
plutonium use at DARH'l' but not at PHERMEX. Exclusion of plutonium from all 
hydroteslina i1 an entirely reasonable alternative for ~II of the reasons already discussed in this 
comment letter, and it is a necessary component of a reasonable range of alternative• io the 
DARHT EIS. As such, the Department must include a true plutonium exclusion alternative 
in the EIS. 

The Department cannot argue that exdudios plutonium from all hydrotestins is 
outside the scope of this IDS, because the EIS already disrusses the envirollDU!ntll 
consequenoe~ of PHERMEX operation throughout the document. 

E. llpcndin~ the Plash X-RI)' PaciJjty is a Reasgnable Alternative that Must Be Discuued 
in the P.IS, 
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The EIS rejtct1 inclusion of tho alternative of upJnldinc the Fl11h X·Ray 
("FXR ') Facility on the ground that 'DOE doe1 not tonduc;t dynamic experiments with 
!Jiutonium at LLNL.' ElS &t H8. This is an illo~cal and intcnsistent reason for exclusion. 
By including a Plutonium Exdusion Alternative in the El~, the Depanment has a~knowledgod 
that a facility witl1out a plutonium capability is a reasonable alternative for purposes of the 
EIS. Since upgtadlng FXR is a reasonable altern•tive, the EIS rnult assei\S it fully. 

P. If the Department Choo!e5 to Complete DARJIT, lt Should lndude a Contain!!!£nt 
~ 

The EIS indicates that operation of DARHT as an open-air fuinc site would 
have a variety of significant environmental consequences. Among other thinp, it would 
result in utanium discha'lCs to surface water that would exc;eed establiahed maximum 
contaminmt levels. EIS at 5-23 &-24. It also would impact the nearby standinc walls of 
N"ake'muu, an enclosed plaza pueblo considered to be the best·pmervod Anasazi ruin in the 
region, with significant air waves from blutint and possibly with blast fracmenu up to one 
inch in diameter. EIS at 4-SS &. S-28. 

In addition to being serious, these environmental impacts are avoidable throuch 
construction of a containment structure. If the Department deeidcs to move forward with 
DARHT, we urge it to take the modest amount of additional time and money to do the job 
ritht by building a containment structure u part of tho facility.' The Department is 
currently planning construction of a containment ltructure at the PXR Facility, and the 
people of New Mexico deaerve no less in this reprd than the people of California. 

We question the Department's analysis of the Enhanced Containment 
Alternative in two re~pccts. First, the analy•is asserts that there would be an increase in 
worker exposures if a contAinment structure were built, due to an asserted need to clean the 
inside of the •tructure regularly. EIS at 5-46, Wo do not understand why a rontaiD!!!£nt 
structure could not be designed so that most or all of the cleanup activity took pi
remotely, thus limiting ~rker exposures. The final EIS should assess and discuss this issuo 
directly. 

Second, thel!.IS indicates that disc:hqcs to the air would be-somewbas hisher 
in the Enhanted Containment Alternative both during normal operttioos and in cue of 
occident bcc.uac the releue would take placc at vound level rather than 325 feet into the air. 
EIS l! 5·36 &-47. We do not undemand why the Department ronsiden releases to take plac:e 
100 meters in the air in the open-air firinc alternatives when all of the test explosions likewise 

The F.IS makcs clear that a containment structure is superior to use of tcntainm.ent 
vessels in all areas of environmental impact. 
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take flace at cround level. 'l'he Department should reassess this issue and at the very lean 
explatn clesrly its utumptions in the final EIS. 

G. FaUuu To Eitjmatc CJcapyp, Decontamjnption, and Decommissionin& Com for All 
AltcmgiyN 

The EIS consistently fails to include analysis of the cost o( cleanup, 
decontamination, and decommissioning for each of the alternatives considered. This is an 
insupportable omission, both because these are important environmentlll .,.d financial costa 
and because they provide an important r;round for diSiinpishing among the alternatives 
conside,.,d. 1 

We understand that because deonup Slandards do not yet exist, the Department 
cannot quamify in cleanup costs with certainty. This :arta of uncertainty, though, does not 
excuse the Department from analyzing the issue at all. In a 5imilar context marked by even 
greater uncertainty, the Baseline ~yjropmental Man~wnt Report, the Department was able 
to estimate its cleanup com within a ranse. In the couroe of doins so it explained the 
anumptions it us.d, and n:aders could thus understand where in the ran&e the ultimate 
deanup cons might fall. The fact that clcanup cosu .. eannot be specified with precision does 
not ekcuse the Department from analyzinc the matter. 

~s£ 
Christopher E. Paine 
Senior Research Astociate 

Sincerely, 

tl~~ 
Andrew P. Csputo 
Attorney 

For example, soil rem<diation costs for DARHT would be dramaticolly lower if a 
containment qructtu·e were built than if an open·air firing site were chosen. 
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REPUBLICAN PARTY OF LOS ALAMOS COUNTY 

P.O.IIOX 132 

Ms. M. Diana Webb, DAHRT EIS Program Manager 
los Alamos Area Olflca, U.S. Department of Enerey 
528 35th Street 
Los Alamos, New Mexico 

Dear Ms. Webb; 

LOS ALAMOS, NEW MEXICO 171544 

June 19, 1995 

Mr. M. G. Lockhart of the Responsible Environmental Action League addressed the Central 
Committee of the Republican Party of loa Alamos County at Its meeting of June 8, 1995. Mr. 
lockhart made the following polnrs regarding the Draft Environmental Impact Statement on the 
Dual Axis Radiographic Hydrodynamic Test Facility (DAHRT): 

1. For fllty yeara, nuclear testing was the key to ensuring a sale and reliable nuclear stockpile. 
Nuclear weapons were certlfleclln the context of the missions they were designed to serve and the 
length of time they were expected to remain In the stockpile. Through limited post-deployment 
nuclear testing, safety and reliability problems were dlacovarad and remedied In approximately 
one-third (113) of stockpiled weapons. 

2. With President Cllnton'a decision to extend the nuclear testing moratorium, the Nation may lose 
the necessary confldenca In the stockpile unless nuclear testing Is resumed, or unless a partial 
alternative to nuclear testing Is found. The Immediate establishment of a vigorous, state-of-tha·art 
science-based stockpile stewardship program Is naaoad to retain that confidence. 

3. DAHRT is an Integral component of sclence-basecl stockpile stewardship. DAHRT presents the 
bast current means for evaluating the safety end reliability of an aging stockpile; is without 
question a vital toOl lor maintaining confidence 1n an enduring atockpila; and therefore Is kay to 
the Nation's nuclear deterrence policy. 

4. Mr. Lockhart had reviewed the Department of Energy's conclusions concerning environmental 
Impacts In the Draft EIS; found mem to be carefully drawn; and lllllieves that they fully consider the 
appropriate environmental Issues and possible mitigating factors. 

The Central Committee of the Republican Party of Los Alamos County endorses the Department 
of Energy's Preferred alternative to complete and operata the Dual Axle Radiographic Test Facility 
as alated In the Department of En.,rgy•s Draft Environmental Impact Statement on the Dual Axis 
Radiographic Hydrodynamic Test Facility (DAHRT). 

~~ 
Chair 
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REAL 
Responsible Environmental Action League 

June 21, 1995 

Ms. Diana Webb 
DARHT EIS Document Manager 
U.S. Department of Energy 
Los Alamos Area Office 
525 35th Street 
Los Alamos , NM 87544 

RE: Comments on Draft EJS • DARHT 

Dear Ms. Webb: 

As a member of the Responsible Environmental Action League, I submit these comments on the 
Draft Environmental Impact Statement (DEIS) regarding the completion of construction of the 
Dual Axis Radiographic Hydrodynamic Test Facility (DARHT). 

Purpose and Need. In our view this chapter can be strengthened considerably. There is a 
compelling need for DARifT. The Department needs to articulate that need with greater 
specificity. 

I suggest that the Overview section be strengthened by stating the national policy that DARHT is 
designed to support. Although I recognize that the national policy decisions that lead to the 
heightened need for DARHT are referred to in the summary of events on p. 2-1, these events 
should be more clearly described for the public. For example, this section should emphasize that 
the President's adoption of a voluntary nuclear testing moratorium was based on his understanding 
that most of the necessary monitoring and testing of the nuclear stockpile could and would be 
achieved through Science Based Stockpile Stewardship (SBSS). DARHT is a vital component 
that program (see the Jason Report and additional comments below). 

My assessment that this was in fact President's Clinton's two-pronged national security strategy is 
reflected in the Presidential Decision Directives (PPD's) II and 15 that were issued in July and 
November 1993, respectively. PPD II captures the President's decision to continue the country's 
testing moratorium. However, that moratorium extension is stated to exist in the context of 
SBSS, a presidentially mandated program which encompasses hydrodynamic testing. Notably, the 
President forcefully endorsed hydrodynamic testing as a key to a safe and reliable stockpile when 
he stated in November I 993: 

Major new hydrodynamic testing programs will include developing baseline 
hydrodynamic experimental data for the enduring stockpile and increasing the 
number of hydrodynamic experiments as part of the stockpile sampling and aging 
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programs. Hydrodynamic testing will also support a development program 
necessary to help retain and exercise weapons design engineering skills and to 
examine safety modifications in existing nuclear warhead designs that could be 
introduced into the stockpile without nuclear testing in case they are needed in the 
future. 

Although these points are alluded to in the DEIS, in most cases through the boxed highlights, the 
discussion should be more pointed. A clear discussion along these lines will improve the DEl S in 
two important ways. One, it will inform the public of the basis of the President's decision: reliance 
on DARI·IT and similar programs is the best, if not the only means of maintaining US nuclear 
forces, without nuclear testing. Two, because the decision to maintain the nuclear stockpile was 
made by the President, it is not subject to change by the DARI-IT NEPA so the anti-nuclear 
sentiments expressed by various commentors in the DARJIT NEPA process are irrelevant. 

l am concerned that some public participants have unrealistic expectations about what NEPA can 
accomplish. It cannot change the direction of national security policy. The only way to influence 
that policy is through our elected officials. This fact must be clearly articulated in the EIS. 
Otherwise l fear that commentors who believe, perhaps unreasonably, that NEPA is a means to 
achieving a nuclear-free country will feel betrayed by the process, and by DOE. 

3 specificity is needed throughout. To the extent it is unclassified, the document should describe I 
With regard to why the DARHT technology is needed, our overall comment is that greater 

the precise problen1s that have been uncovered through nuclear testing. Many critics of the 
projects contend that safety and reliability are not real issues. They argue in essence that these 
issues are not only bogus, but designed to justifY a "new toy" for nuclear weapons enthusiasts. A 
strong case for DARHT is there -the EIS needs to better describe it to the public. 

I The discussion of this point is engulfed in too many generalities, without sufficient detail to be 
3 persuasive. For example, the Miller report describes in great detail stockpile problems that were 

rectified through nuclear testing. One of these problems is noted in the DEIS (seep. 2-8, W-68 

4 

problem). The Miller report clearly documents numerous instances where safety and reliability 
problems were discovered. In fact safety and reliability problems have been found in nearly 1/3 of 
the weapons in the stockpile. Points such as these should be included in the DEIS to ensure that 
the public is better informed of the issues that have arisen and are expected to arise over the life of 
the stockpile. 

The Sandia Life Study is the only study I am aware of which apparently questions whether there 
are stockpile safety issues. I am unaware of the substance of the report; it was never issued as a 
final document and for this reason alone I regard its contents as suspect. Obviously, it does not 
carry the weight of JASON or Miller, both of which have been fully aired and subject to peer 
review. Moreover, Sandia National laboratory's expertise with respect to nuclear weapons is not 
in the area of the "physics package" that is studied in hrdrodynamic testing, but rather in the 
peripheral equipment in the warhead that supports and triggers the physics package. 
Acknowledging that I have not seen the draft Life Study report, I nonetheless question whether it 
actually addresses the issues encompassed by the DEIS. 

Comment 20, page 3 

I 
In our view section 2.5 is deficient in several respects. The second paragraph suggests that the 

5 testing moratorium is tied to the Nation's commitment to non-proliferation. l suggest that you 
avoid discussion that draws such a connection, however slight. As a signatory to the Non
Proliferation Treaty (NPT) and as an active world participant in working toward halting the 
spread of non-peaceful, nuclear technology (note the Country's active export control regime), the 
United States was performing nuclear tests until 1992. Certainly, the DOE should not suggest 
that by performing those tests, the United States was a nuclear proliferant. Nuclear testing does 
not equal proliferation; nor does a testing moratorium equal non-proliferation. 

5 lit is important for the DOE to reiterate what non-proliferation is as defined by the NPT. Under 
Article I oftlte treaty, the United States has made the following commitment: 

5 

[As a nuclear-weapon State Party, the United States] undenakes 
not to transfer to any recipient whatsoever nuclear weapons or 
other nuclear explosive devices or control over such weapons or 
explosive devices directly, or indirectly; and not in any way to 
assist, encourage or induce any non-nuclear-weapons State to 
manufacture or otherwise acquire nuclear weapons or other nuclear 
explosive devices, or control over such weapons or explosive 
devices. 

The sum and substance of this commitment is that the United States will not assist non-nuclear
weapons States to obtain nuclear weapons technology. The US has conscientiously met this 
commitment. Nuclear testing is unrelated to the Nation's non-proliferation responsibilities. 

Moreover, tying the testing moratorium and the CTBT negotiations to the concept of non
proliferation is problematic in another respect. Recent press articles suggest that the United 
States is considering a resumption of nuclear testing (see for example Washington Post article of 
June 19, Perry Calls Renewed Nuclear Tests a Possibility). In addition, new articles are also 
reporting that a movement may be afoot to include a provision in CTBT that would allow nuclear 
tests up to a certain explosive yield (see Tri Valley Herald article of June 7, l.imiled Nuclear 
Testing Sought). If either ofthese possibilities comes to fiuition, the EIS summary under the non
proliferation heading could be interpreted as inconsistent with the US government's, perhaps soon 
to be redefined, stance on nuclear testing. 

I 
The DEIS discussion of how the United States acts as a nuclear umbrella for countries who may 

5 otherwise develop nuclear weapons for self-defense(p. 2-11, 4th paragraph) is good. I 
recommend that this point be called out explicitly. l would note that South Korea is a notable 
example of a country that may have developed nuclear weapons in response to the threat of the 
North had it not been for the security provided by the presence of reliable US nuclear forces. 
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Proposed Action and Alternatives. 

As an initial point, I would emphasize that because SBSS is presently the only means to ensure 
the safety and reliability of the nuclear stockpile, the design of DARHT should provide all 
options that will enable the United States to meet that goal to the fullest extent scientifically 
possible. Thus if in the view of experts in the field, tests involving plutonium are necessary to 
achieve a complete body of information on the stockpile the plutonimu exclusion alternative 
should not be adopted. 

In addition, if comainment alternatives present impediments to gaining necessary information, 
containment should only be used for those experiments which are compatible with containment. 
Hydrodynamic tests represent an important source of information on nuclear weapons. They are 
expensive, and efforts should be made to collect as much data as possible from them. It is likely 
that a program that requires containment of all hydrodynamic tests will preclude a number of 
experiments that could be added on, at relatively little expense, to the basic tests. Because the 
environmental benefits of containment of these shots are small, and thepotential benefits to the 
nation of increased data collection from add-ons is large, I recommend that the DOE include this 
criterion in weighing these particular alternatives. 

I espouse this position because nuclear testing was a vital tool in ensuring the integrity of the 
Nation's nuclear weapons. Without it, DOE as the stockpile steward, is faced with a doubly 
difficult job: to provide safety and reliability assessments of the enduring weapons stockpile that 

4 I will extend far beyond the their design lifetimes. DOE needs to be fully equipped to fulfill the 
imperative of maintaining a reliable nuclear deterrence. 

8 

Noise. 

With regard to the sections on noise, I recommend providing more relevant data. For, example, 
only one noise test is reported and no data from Los Alamos townsite are presented although the 
prevailing daytime winds !Tom TA-15 are in that direction rather than toward White Rock. Even 
the White Rock data are incomplete. Table C2-4 contains typographical errors. 

More noise tests should be performed under different meteorological conditions and data should 
be recorded at the nearest townsite dwellings as well as Bandelier and White Rock. 

Results are reported (Table C 2-4) in hertz and dBA. Some sort of equivalent in loudness 
understandable to the general public needs to be presented for comparative purposes. 

Comment 20, page 5 

Air Quality. 

9 I We suggest that the air quality sections be strengthened in the following ways: 

Annual emissions of criteria pollutants are presented in Section 4.2.4 and Table 4.1. However, 

I 
cumulative impacts (section 5.9) does not roll up the annual increases in criteria pollutant by 

9 alternative. As there are differences by alternative in heating and other attributes, this information 
should be presented. 

Section 4.2. 5 and Table 4.4 present uranium emissions !Tom the Laboratory without dynamic 

9 I testing additions included. Some table should present all uranium emissions, dU as well as other 
forms. 

Section 3. 11 and Table 3. 3 show for enhanced containment alternative greater emissions of Be, 
heavy metal, and Pb. This must be an error. 

9 1 Releases for all alternatives except enhanced containment are modeled at 325 ft. elevation 
whereas the enhanced containment is model at ground level. Strong justification needs to be 
provided or, preferably, model all as ground-level releases with a puff model. 

Cultural Resources. 

I believe that the discussion of cultural resources could be improved by explaining more fully the 
extensive review many of the affected sites have already received by the laboratory in accordance 
with the National Historic Preservation Act. Although there is some reference to the section 106 
review (though not specifically called out as such) a chronology or summary of the many 
consultations with the local pueblos and the various interactions with the State Historic 
Preservation Officer would be useful in informing the public of the extensive review most of the 

I 0 I affected ruins have received. Moreover, such a summary will document the sensitivity that the 
DOE and the Laboratory has shown toward Native American concerns. One notable example of 
the Laboratory's receptiveness to the preferences of the pueblos is the fact that on at least one 
occasion the Laboratory choose to follow the a pueblo's preference of burying some sites rather 
than pursue the option proposed by the State to excavate a few sites close to the construction 
area. Examples of Laboratory/DOE consultations with the pueblos are important to inform the 
public of how the Laboratory and DOE are respecting these cultural sites and mitigating possible 
damage. 

International Oversight. 

Although not proposed in the DEJS, some public commentors have suggested that an 
international oversight body should be constituted to ensure that DARHT is only used for tests 
that are safety- and reliability- based. I strongly object to such an approach for several significant 
reasons. First, it would have the effect of reducing the Country's flexibility with respect to its 
nuclear weapons. The President in consultation with Congress, defines national security policy. 
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Our elected officials need to have the ability to shift that policy to meet changing needs and 
priorities. No one has suggested that DARHT cannot be used to help design weapons although at 
present the policy is not to do so. That policy could change and should be allowed to change 
based on national needs. Such a decision should not be made hostage to an international body 
whose interests may not be consistent with US national security. 

Moreover, international oversight has the effect of undermining US sovereignty. As US citizens 
we elect officials to carry out our will. The collective citizenry has consistently elected federal 
officials who have legislatively maintained some level of nuclear deterrence. Through the 
democratic process, it is clear that the Country's citizens acknowledge the need for some nuclear 
weapons. It is an affront to the democratic process to set in place an oversight body (not elected 
by the American people) which could contravene the electorate's national security priorities. 

Sincerely, 

(!~kCWk 
Christine Chandler 
940 Los Pueblos 

Los Alamos, NM 87544 
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REAL 
Responsible Environmental Action League 

Diana Webb 
Project Manager, DARHT EIS 
Department of Energy 
Los Alamos Area Office 
528 35th 
Los Alamos, NM 87544 

RE: Comment Draft EIS 

Dear Ms. Webb 

June 25, 1995 

I have a number of comments on the DARHT draft EIS. Thank you for considering them. 

Alternatives: 

Single-axis alternative: The summary table seems incomplete; the increased number of 
tests required to achieve the same level of information from the single-axis machine is not 
apparent in the numbers. The environmental impact of the increased number of tests is inevitably 
higher and should appear in the table. 

Upgrade PHERMEX alternative: A very important aspect of this alternative is 
overlooked; To do the upgrade, PHERMEX would have to be shut down for four to five years. 
The program would be without its flagship facility and the impact on the stockpile stewardship 
mission would be enormous, and perhaps fatal. The cost to catch up, after PHERMEX is brought 
back on tine, would he enormous. 

Plutonium Exclusion Alternative: This alternative seems political: it is certainly not 
supportive of a weapons program that depends strongly on Plutonium. Knowledge of the 
properties of Plutonium under shock conditions should be extended to elucidate the performance 
and degradation of performance of nuclear weapons. 

Environmental: I would like to plead again for the inclusion of a radiation primer and 
relative risk assessment or risk comparisons for the radioactive emissions from DARHT and the 

4 I laboratory. Although it is true that the decision-maker will have an understanding of the data 
presented here, this is a public document and if the public is to understand it there should be a 
section on radiation and radiation risks that will provide tbe basis for understanding. I have 
included for your perusal an example of an introduction to radiation health effects. This is copied 
fi'om a training manual for Radiation Workers and is very successful at teaching people of all 
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educational levels from PhD to high school dropout It could serve as a basis (it belongs to the 
DOE) for the primer I request. In addition, I have just learned that Julie Johnston in ESH-20 is 
preparing a summary document that includes a primer section to go with the Environmental 
Surveillance Reports. 

Enhanced Containment Alternatives: Hydrodynamic tests represent an important source 
of information on nuclear weapons. They are expensive, and efforts should be made to collect as 
much data as possible from them. It is likely that a program that requires containment of all 

5 I hydrodynamic tests will preclude a number of experiments that could be added on, at relatively 
little expense, to the basic tests. Because the environmental benefits of containment of these shots 
are few, and the potential benefits to the nation of increased data collection from add-ons is large, 
I recommend that the DOE include this criterion in weighing these particular alternatives. 

.. -~c«~ 
- George I. Chandler 

940 Los Pueblos 
Los Alamos, NM 87544 
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M. Diana Webb 
DARHT EIS Program Manager 
Los Alamos Area Office 
u.s. Department of Energy 
528 35th Street 
Los Alamos, NM 87544 

Dear Ms. Webb: 

RETIRED PUBLIC EMPLOYEES ASSN. ~· ·-· Chapt.r 97, Los Ala.os/Notthfilrn New Hexico l1 
P.O. So& 1252 
Loll Alaao11, Hew 11exico 87!.44 : • 

June 17, 1995 

I am writing for the Board of Directors of Chapter 97, Retired 
Public Employees Association of California (RPEA), in support of 
the DARHT facility at Los Alamos National Laboratory. RPEA is an 
o~ganization of reti~ees from California state agencies and has a 
prirna~y mission of protecting Retiree benefits. This is the 
first time the Los Alamos/No~thern New Mexico Chapter, whose 
members are primarily LANL retirees, has taken a stand on an 
issue not directly related to retiree benefits, 

I Our Board believes that DARHT is important to maintaining the 
future safety and reliability of the nuclear weapons that we as a 
nation require for our defense program. The Los Alamos National 
Laboratory is in a unique position to move forward with this 
program now. DARHT is the most cost-effective and prudent way to 
implement the nuclear policies of the United States; it is needed 
to support a fully balanced program to maintain an adequate 
nuclear capability and also assure that existing nuclear weapons 
remain stable. 

2 lOur RPEA Chapter 97 Board of Directors supports DARHT. 

US OOE/LAAO - IN 

~~rely, jJ _ 

~~~~w~-
President, RPEA Chapter 97 
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~ESTERN STATES LEGAL FOUNDATIO 
1440 BROADWAY. SUITE #500 • OAKLAND. CA 94612 

PHONE (510) 839-58 77 • FAX (510) 839-5397 

COMMENT OF TIIE WESTERN STATES LEGAL FOUNDATION 

DRAFT ENVffiONMENTAL IMPACT STATEMENT 

DUAL AXIS RADIOGRAPIDC 
HYDRODYNAMIC TEST ~FACILITY 

Submitted June 26, 1995 

by: Andrew M. Ucbtel1lllln 
Jacqueline Cabasso 

John Burroughs 

Western States Legal Foundation 
1440 Broadway, Suite 500 

Oakland, CA 94612 
Phone: (510) 839-5877 

Fax: (510) 839-5397 

•:I' r1o>;v ......,..... ... ::•:• ·t@J&Ij 
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INTRODUCTION 

Western States Legal Foundation (WSLF) is a non-profit, 
public interest, environmental and peace organization which, 
since 1982, has participated in administrative proceedings, 
litigation, and grassroots activities to further the end of the 
nuclear arms race and related technologies, conversion of 
military activities, and the cleanup of federal facilities 
engaged in nuclear weapons production. WSLF is a member of the 
nation-wide Military Production Network (MPN), and a founding 
member of the international Global Anti-Nuclear Alliance (GANA). 

WSLF participated as an observer in its capacity as a 
registered Non-Governmental Organization (NGO) in the recent 
round of international negotiations in Geneva, switzerland on the 
Comprehensive Test Ban Treaty (CTBT) and the Nuclear Non
Proliferation Treaty (NPT). WSLF executive director Jackie 
Cabasso and staff attorney John Burroughs spent a month at the 
United Nations in New York monitoring the NPT Review and 
Extension Conference. 

WASTB MANAGEMENT 

There is little in the way of substantive analysis of waste 
management in the DEIS. The DEIS at several points merely states 
that waste from the DARHT will be sent to LANL waste management 
facilities, where it is asserted that waste will be managed in 
compliance with applicable state and federal regulations. It 
appears that DOE intends to do a substantive analysis of LANL 
waste management only in the LANL site-wide EIS, a document which 
has not yet been prepared.' As we stated in our scoping comment, 
a NEPA environmental review document cannot be "tiered" off 
another environmental review document which does not yet exist.' 

See, e.g. DEIS at 5-17 "The LANL site-wide EIS will 
address the water [sic-- waste?) management matter at LANL." 

"Whenever a broad environmental impact statement has been 
prepared (such as a program or policy statement) and a subsequent 
statement or environmental assessment is then prepared on an 
action included within the entire program or policy (such as a 
site specific action)the subsequent statement or environmental 
assessment need only summarize the issues discussed in the 
broader statement by reference and shall concentrate on the 
issues specific to the subsequent action. The subsequent 
document shall state where the earlier document is available." 
40 C.F.R. sec.1520 (excerpt, emphasis added). It is contrary to 
the logic of this regulation to attempt to "tier" a project 
specific document using as a basis a programmatic document which 
will be prepared in the future. 
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ACTXVITXES WHOSE IMPACTS ARE NOT ADDRESSED XN THXS DEIS 
WHICH ARE PART OP THE PROJECT OR ARB CONNECTED ACTXONS 

Devices tested at the DARHT must be produced somewhere. 
These devices would be fabricated out of a wide array of 
hazardous and radioactive materials, including plutonium. 
Components for these devices may be produced at other DOE 
facilities, since the DARHT is described as a DOE "user 
facility," implying that other laboratories (most likely LLNL) 
may use the facility. The DEIS briefly describes all of these 
activities, but merely states that this "complex infrastructure 
needed to support hydrodynamic tests and dynamic experiments 
would not change" regardless of the alternative chosen, (DEIS 3-
2-33), and that "hydrodynamic testing and dynamic experiments at 
LANL are only a small proportion of the total workload at the 
LANL support facilities." (DEIS 3-4; see DEIS Table 3-4 at pp.3-
6-38 for summary of the wide range of activities which in fact 
constitute hydrodynamic testing). 

But the DEIS provides no analysis of the environmental 
impacts of making the devices which will be exploded at the DARHT 
or at an alternative facility, or of disposing of the hazardous 
and radioactive waste from those fabrication processes. 
Apparently, for these impacts as well, DOE is attempting to tier 
from a site-wide EIS which has not yet been drafted. As we noted 
in our seeping comment, DOE has admitted that existing sitewide 
NEPA documents for LANL are outdated and inadequate.' 

CUMULATIVE IMPACTS 

Also absent from the DEIS is any analysis of cumulative 
impacts of reasonably foreseeable activities in the same area. 
LANL is being proposed as the site for a wide range of nuclear 
weapons manufacturing functions under DOE's new "Stockpile 

The 1979 sitewide EIS exhibits various technical and/or 
procedural shortcomings. Additionally, in light of changes in 
environmental regulations and standards, evolving methods of 
analysis, and modifications to the LANL site since preparation of 
the EIS, the age of the EIS limits its usefulness as a baseline 
document from which other NEPA documents can be tiered ...• 

It does not reflect current knowledge as required by 40 CFR 
1502.9 (c) (1) (e.g., current sitewide resource data bases and 
current facility configuration), or the requirements of Federal 
statutes, Federal or DOE regulations, andjor DOE guidance 
implemented since 1979 (e.g., the Resource Conservation and 
Recovery Act (RCRA), comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), and wetlands)." u.s. 
Department of Energy, Environment, Safety, and Health, Tiger Team 
Assessment of the Los Alamos National Laboratory, November 1991, 
p.3-308. 
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4 I stewardship and Management" program, including replacement pit 
manufacture and reuse, fabrication of secondaries, fabrication of 
high explosive components, pit reuse, and fabrication of non
nuclear components, as well as a number of new weapons test 
facilities. u.s. Department of Energy, "Notice of Intent to 
Prepare a Stockpile Stewardship and Management Programmatic 
Environmental Impact statement," June 9, 1995, pp.16-17, 

5 

6 I 

7 I 

RELATIONSHIP TO OTHER NEPA REVIEWS 

It may appear backwards to demand a broad review of the 
impacts of nuclear weapons testing and component manufacture as 
part of the NEPA review of a single testing facility, but it 
appears so only because DOE has insisted on doing its NEPA review 
backwards. DOE apparently plans to complete its site-specific 
review and make a project decision for DARHT, one of the most 
important "stockpile stewardship" facilities first, then complete 
the LANL sitewide review which could have provided analysis of 
cumulative impacts and site-wide environmental management issues, 
and only then, after many of the decisions affecting the next 
decade have been made, complete a programmatic review for a 
stockpile stewardship and management program whose major 
components already will be in place. 

This is being done without evidence of any real urgency or 
any real reason for proceeding to decisions on specific projects 
before broader programmatic reviews are complete. The DEIS 
merely asserts that at some unspecified time in the future, 
problems may arise with the stockpile which will need to be 
detected and remedied.' There has been little evidence 
presented that DOE is incapable of assuring stockpile safety and 
reliability using existing facilities, including existing 
hydrotest facilities. There also has been no public case made 
that existing hydrotest facilities are deteriorating so quickly 
as to be in need of immediate replacement. Certainly, no case 
has been made that there is an emergency so pressing as to 
require curtailment or distortion of the NEPA process.• 

In this regard, the most recent Sandia Institutional Plan 
noted that "The evaluation program has shown over the last four 
decades that serious defects in nuclear weapons have been 
relatively rare" and that "(o)verall, stockpile reliability has 
been excellent for the last forty years." Sandia National 
Laboratories, Institutional Plan FY 1995-2000 (October 1994), 
p.lO, p.11. 

I 
' ln any event, the NEPA regulations provide a procedure 

6 tor emergencies, which has not been followed here. See 40 C.F.R. 
1506.11. 
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91 

DOE's argument that DARHT represents an acceptable interim 
action which will not prejudice the outcome of either the LANL 
sitewide EIS or the Stockpile Stewardship and Management PEIS 
rests on two principal assertions: first, that DOE already has 
decided to proceed with improvement of its hydrodynamic testing 
facilities, and second, that this decision is pursuant to 
"Presidential and Congressional direction." DEIS, p.2-12. If 
this is the case, when did the NEPA review for this programmatic 
decision, which will evidently require construction of hundreds 
of millions of dollars worth of facilities, occur? If DOE here 
is referring in part to the general language establishing the 
Stockpile Stewardship program in the FY 1994 Defense 
Authorization Act, the same argument could be made for any 
stockpile stewardship project. If so, DOE's intentions in 
initiating its Stockpile Stewardship and Management PEIS appear 
to be cynical at best. Apparently, if at any point in the 
Programmatic EIS process, DOE decides that its own programmatic 
NEPA review is proceeding too slowly to satisfy purely 
bureaucratic budget line imperatives, DOE believes a project can 
simply be declared an acceptable interim action, dropped from the 
scope of programmatic environmental review, analyzed separately, 
and built. 

The history of the Nuclear Weapons Complex PElS process, 
which the Stockpile Stewardship and Management PEIS is intended 
to replace in large part, 6 suggests that this is DOE's viewpoint. 
The original Reconfiguration PEIS process was intended to address 
questions about the long-term mission of DOE facilities, 
including the Laboratories. When we asked DOE to address such 
issues in its LLNL site-wide EIS, DOE replied that 

The Reconfiguration PElS will address the long- term mission 
of LLNL and SNL, Livermore; in contrast, this EIS addresses 
the near-term continued operation of LLNL and SNL, 
Livermore. The focus of possible new long-term missions 
cannot be addressed until after completion of the 
Reconfiguration PEIS. u.s. Department of Energy, Record of 
Decision: continued Operation of the Lawrence Livermore 
National Laboratory !LLNLl and Sandia National Laboratories. 
Livermore !SNL. Livermore! . Livermore. California, 
Wednesday, January 27, 1993, 58 FR 6268-01. 

The Nuclear Weapons Reconfiguration Study process as 
originally described by DOE was intended to consider fundamental 
questions about future facility needs, including "delineating the 
weapons RD&T activities and capabilities that are essential to 
support the Nation's nuclear deterrent and for maintenance and 

See U.S. Department of Energy, "Notice of Intent to 
Prepare a Stockpile stewardship and Management Programmatic 
Environmental Impact Statement," June 1995, pp. 3-4. 
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modernization of the nuclear weapons stockpile." U.S. Department 
of Energy, Nuclear Weapons complex Reconfiquration studv, January 
1991, p.l12. Presumably, the Reconfiguration PEIS was supposed 
to have the same scope. 

When the Reconfiguration PElS was rescoped in 1993, DOE 
suggested alternatives which would have resulted in the 
relocation of a number of activities, including research, 
development and testing activities. In particular, DOE was then 
considering "integrating" certain "RD&T activities, i.e., those 
dealing with the use of special nuclear materials, into the 
proposed Complex 21 modules." U.S. Department of Energy, 
"Revised Notice of Intent to Prepare a Programmatic Environmental 
Impact Statement for Reconfiguration of the Nuclear Weapons 
Complex," July 23, 1993, 58 FR 39528, 39533-4. These modules 
would 

contain those facilities necessary to accomplish the 
particular function. For example, the Pu module would 
contain facilities capable of storing Pu, processing Pu, and 
fabricating Pu components. Additionally, both the plutonium 
and uranium functional modules would be designed to 
accommodate the option of integrating RD&T activities within 
the module so that these RD&T facilities could be collocated 
with other materials involving like materials at a single 
site if desired." ibid. at 39532. 

The sites contemplated for the Plutonium "module" did not include 
Los Alamos, although various plutonium activities would remain at 
LANL under other Reconfiguration PElS alternatives (e.g. the 
"Modifying/Upgrading Existing Facilities" alternative). Ibid., 
at p.J9532. The Revised Seeping Notice also stated that 
" ••• following the PElS, more detailed site-specific NEPA 
documentation would be prepared as required to analyze the 
synergism of any selected combinations at a site." id. At that 
time, the reconfiguration programmatic environmental review 
apparently encompassed a fundamental reevaluation of site 
functions, followed by appropriate NEPA review of most 
significant new projects. 

Here, the need for the DARHT (e.g. as opposed to an upgrade 
of the FXR at LLNL), and for its construction at Los Alamos, is 
being justified in part because Los Alamos does plutonium 
hydrodynamic testing, while LLNL, for example, does not. (DEIS 3-
36-J-38). This appears to be a decision-- where to locate a 
testing facility which uses plutonium-- which falls within the 
original Reconfiguration PElS scope. But as the Reconfiguration 
PEIS in its various guises has been postponed again and again, 
decisions are being made by default, and the programmatic review 
itself is becoming narrower in scope, its range of possible 
alternatives more restricted. The very issues which seem so 
elusive from the perspective of the DARHT DEIS, limited as it is 
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to the impacts of operating accelerators and blowing up devices-
the effects of producing surrogate nuclear weapons, using some of 
the most toxic materials on earth, of tracking and disposing of 
the waste, of the cumulative effects of these and other similar 
activities at sites already badly contaminated from decades of 
nuclear weapons testing and production-- were exactly what the 
reconfiguration PEIS was intended to bring into focus for the 
first time. 

DOE appears essentially to have already chosen the 
"Modifying/Upgrading Existing Facilities" alternative proposed in 
the Reconfiguration PEIS Revised Seeping Notice, without 
bothering to complete the promised Reconfiguration PEIS. It is 

101 now proceeding with individual projects, and with a sharply 
narrowed programmatic review. The proposed scope of the 
stockpile Stewardship and Management PElS falls largely within 
that single "Modifying/Upgrading" alternative from the 
Reconfiguration PEIS. Further, DOE's approach to the Stockpile 
Stewardship and Management PEIS converts it into a kind of 
pastiche of programmatic and project-specific NEPA reviews (for 
the National Ignition Facility, the Contained Firing Facility, 
and the Atlas Facility). This implies that basic gofno go 
decisions for those projects-- which, together with DARHT, 
constitute a large proportion of the next generation of nuclear 
weapons test simulation facilities-- already have been made 
without NEPA review. Programmatic NEPA review is not intended to 
provide a kind of one-stop shopping convenience for decision 
makers anxious to keep up with the budget cycle; it is supposed 
to actually inform decisions about whether to go forward with 
programs, 

The DEIS interpretation of general Presidential Decision 
Directive and Congressional language as a mandate requiring 
specific projects to go forward suggests that the stockpile 
stewardship and Management PEIS is a post hoc rationalization for 
decisions which already have been made.' We hope that this will 
not be the case. The stockpile Stewardship and Management PEIS 
should inform not just DOE but Congress, the President, and the 
public concerning the impacts of a range of alternative 
technologies and facilities appropriate to a range of stockpile 
sizes, with an explicit vision of the intended role of u.s. 

I 
nuclear weapons, Further, DOE's assertion that the Department 

11 "will continue to maintain and improve its hydrodynamic testing 
capability regardless of the outcome of either the SWEIS or the 
PEIS 11 (DEIS, p.2-12) appears to rule out the "No Action" 

The NEPA regulations state that an EIS "shall be prepared 
early enough so that it can serve practically as an important 
contribution to the decisionmaking process and will not be used 
to rationalize or justify decisions already made (cross
references deleted]." 40 CFR 1502.5. 
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alternative in this DEIS before even this project-specific 
environmental review has been completed. We hope that this was 
not DOE's intention. 

The changes in u.s. weapons policy resulting from the 
disintegration of the Soviet Union undoubtedly have forced the 
DOE to revise repeatedly its long-range plans for the nuclear 
weapons complex. The most grandiose schemes for rebuilding the 
complex have been dropped, which is a positive development. But 
just because the range of options DOE considers to be plausible 
has been narrowed is no reason to lose the real advantages of a 
careful, programmatic review. Even if the projects DOE 
currently is most committed to now seem feasible only at one or 
two locations, significant new nuclear weapons testing and 
production weapons projects should be considered in the context 
of a thoroughgoing analysis of the entire complex. The existing 
nuclear weapons complex was built piecemeal, with little thought 
of the long-range, cumulative environmental consequences. In the 
absence of a provable urgent need for particular projects like 
the DARHT to go forward before a PEIS can be completed, DOE 
should take this opportunity to avoid repeating the ecological 
tragedies of the past. 

PROLIFERATION IMPACT ANALYSIS 

The inclusion of a nonproliferation discussion in the DEIS 
is a positive step. Unfortunately, however, the DOE section on 
nuclear weapons proliferation impacts provides little in the way 
of analysis. The analysis does not address the possibility that 
a u.s. policy which contemplates an entire new round of nuclear 
weapons testing and production facility construction might 
encourage other nations to develop nuclear weapons or to improve 
their own nuclear arsenals. The DEIS states instead that 
"proliferation drivers for other states ••. would remain unchanged 
regardless of whether DOE implemented the proposed action 
analyzed in this EIS." DEIS at 2-11. Hydrodynamic testing is 
considered in isolation, without taking into account that the 
DARHT is part of a larger program of proposed new weapons testing 
and production facilities. 

Other nations will evaluate our intentions in large part by 
the capabilities we choose to retain or develop-- just as we have 
evaluated the intentions of other nations in this way in the 
past. DOE is proposing the construction of new nuclear weapons 
facilities which appear modest only in comparison to the fearsome 
excesses of the height of the Cold war, retaining for this nation 
the capability to design new weapons and to build hundreds of new 
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warheads per year.' At the same time, we are witnessing a 
significant debate within the government over whether the United 
States should seek a threshold test ban allowing tests with 
yields of hundreds of tons rather than a truly Comprehensive Test 
Ban.' The full range of stockpile stewardship and management 
facilities, in combination with an underground test limit in the 
range of hundreds of tons, might well give the United States the 
capability to design and deploy new nuclear weapons. To many 
nations, this will represent a clear effort to maintain 
devastating nuclear superiority as an instrument of national 
policy well into the next century. 10 To remove proposals for 
new hydrodynamic testing facilities from this broader context, 
and by doing so to imply that this and other "stockpile 
stewardship" proposals are somehow no different from merely 

See, e.g., Herbert York, Interview, April 1982, In 
Robert Scheer, With Enough Shovels: Reagan. Bush. and Nuclear War 
(New York:19B2), Appendix, at p.266: "Throughout this period, 
most of our Presidents have taken the attitude when they've 
become President and really seen what the situation is, that my 
God, this is awful, these forces are simply beyond belief, beyond 
what is necessary ... " 

See, e.g., Ann Devroy and R. Jeffrey Smith, "White House 
Defuses Nuclear Test Proposal, Top Adviser Orders Study After 
Disclosure of Possible Loophole in Draft of Treaty," tM 
Washington Post, June 23, 1995, p.A7. 

u.s. nuclear testing policy, furthermore, may have a 
significant effect on the international nonproliferation regime: 

"Sri Lankan ambassador Jayantha Dhanapala, who presided 
over the NPT conference, told a disarmament conference in 
Japan last week that •we • • • hear disturbing reports of a 
Threshold Test Ban Treaty (allowing nuclear blasts below 
an agreed level) being foisted on us in the guise• of a 
comprehensive ban. 

Dhanapala said that if such a proposal is put forward 
by one of the nuclear powers, it would confirm widely held 
suspicions among nonnuclear states that 'political 
expediency'lay behind the promise of such a ban." R. 
Jeffrey Smith, "Administration Debates Pentagon Proposal to 
Resume Nuclear Tests," The Washington Post, June 18, 1995, 
p.A17. 

10 See generally Michael Veiluva et al., Above Ground 
Experiments Threaten Compliance with Article VI of the Non
Proliferation Treaty; Laboratory Testing in a Test BantNon
Proliferation Regime, Western States Legal Foundation and 
Greenpeace USA/International, April 1995 (Attachment A) 
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maintaining our existing facilities, simply ignores reality." 

In the nonproliferation context, too, the only approach that 
makes sense is to look at the proposed "stockpile stewardship and 
management program"-- which is nothing less than the blueprint 
for the u.s. nuclear establishment for the next several decades-
as a whole. In a letter to Secretary O'Leary in December 1994, 
the Military Production Network asked that the National Ignition 
Facility proliferation impact analysis include "the entire array 
of stockpile Stewardship and Management technologies," and stated 
that "[t)he nonproliferation analysis will be most meaningful and 
effective if it is, essentially, a companion in scope to the 
proposed Stockpile Stewardship and Management PElS." Letter, 
Andrew M. Lichterman, on behalf of the Military Production 
Network, to Secretary Hazel O'Leary, u.s. Department of Energy, 
December 1, 1994 (attachment B). Individual project decisions, 
including DARHT, should be delayed until a truly comprehensive 
environmental review, and a proliferation impact review of 
similar scope, is completed. The approach to proliferation 
analysis taken by DOE-- discussing only the purported benefits of 
new nuclear testing facilities, while refusing to acknowledge 
that the path DOE prefers carries real risks-- are unlikely to 
improve DOE's credibility or to help regain public trust. It 
also is contrary to the most basic requirements of meaningful 
NEPA analysis: if you choose to claim certain types of benefits 
for a program, you must address as well the corresponding 
negative impacts or costs. 

In May, the parties to the Review and Extension Conference 
on the Nuclear Weapons Non-Proliferation Treaty (NPT) agreed to 
an extension of the Treaty. As part of that agreement, the 
parties, including the United States, adopted a set of 
"Principles and Objectives for Nuclear Non-Proliferation and 
Disarmament." This document included a "programme of action", 
which calls for "determined pursuit by the nuclear-weapon States 
of systematic and progressive efforts to reduce nuclear weapons 
globally, with the ultimate goal of eliminating those weapons, 
and by all states of general and complete disarmament under 
strict and effective international control." 1995 Review and 
Extension Conference of the Parties to the Treaty on the Non
Proliferation of Nuclear Weapons, "Principles and Objectives for 
Nuclear Non-Proliferation and Disarmament," adopted May 11, 1995, 
NPT/CONF.1995fL.6, p.2. This programme is intended to implement 
Article VI of the Treaty itself. In a post-Conference interview, 
the u.s. Ambassador to the conference, Ralph Earle, Deputy 

11 e.g., "Because the United States is already a nuclear 
weapons state, and has had a hydrodynamic testing program for 
several decades, continuing to maintain a hydrodynamic testing 
capability does not change our Nation's status in regards to 
proliferation-- we would remain a weapons state." DEIS at 2-11. 
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Director of the Arms Control and Disarmament Agency, stated 
regarding the Principles that "we are prepared now to begin their 
implementation as if they had the same standing as the Treaty 
itself". BASIC Reports, June 1, 1995, p. 3 (newsletter of the 
British American Security Information Council, 1900 L St. N.W. 
#410, Washington, D.c. 20036). In another post-Conference 
interview, the President of the Conference, Ambassador Jayantha 
Dhanapala of Sri Lanka, observed: "Unless there is substantial 
progress evidenced in the nuclear disarmament fieid, we are going 
to have very serious erosion of the confidence of states parties 
to the Treaty. This could be quite dangerous for the future .. 
." _Ig,, p.2. (See generally Jacqueline Cabasso and John 
Burroughs, Beyond the NPT: "Abolition 2000! 11 As Non-Proliferation 
Treaty Review Process Breaks Down. Non-Governmental Organizations 
Launch Initiative for a Nuclear Weapons Free World, a special 
report of Western States Legal Foundation, June 14, 1995, 
Attachment c.) 

A meaningful nonproliferation analysis of new nuclear weapons 
facilities must address how proposed new facilities will 
contribute to "systematic and progressive efforts to reduce 
nuclear weapons globally, with the ultimate goal of eliminating 
those weapons". 

# # # 
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About the Organizations 

WJI:STERN STATES LEGAL FOUN· GREENPEACE is an international en· 
DATION (WSLF) is a non·profit orga
ni7.ation dedieatod to a peaceful and 
nuclear free futuro. Wo oook to abolish 
nuclear woapon s, compel open public on• 
vironmentalruview of hazardous nuclear 
technologies, and ensure appropriate 
miU1agement of nuclear wasto. Our pro• 
gram challenges an array of policies 
wbieh taken together risk nucluar catas
tropbo. Our logal, technical, and orga
nizing octivities support tho growth of 
nonviolent public participation in shAp
ing U.S. and global nuclear policy. 

WSLF was founded in 1982 and is based 
in Oakland, California. It is supported · 
by thottsRJlds of individuals in tbe San 
Francisco H•y Art~a. 

Western Stales Legal Fountlation 
I 440 Broadway, Suite 500 
Oakland, California 94612 
phone S 10/839-5817 
falt 510/839-5397 

vironmental and poaco organization th•t 
uses nonviolent direct action, oxpert re
warch, lobbying, grassroots organizing. 
and public educHiioo to <.Jxpose threats 
to tho global cnvironmont and to force 
solutions essential to a green 1111d peace
ful futuro. GroenpeiWe seeks to: protect 
biodiversity; prevent abuses and poilu· 
lion of tho ocoans, land and air; promote 
•afe, renewable energy sources instoad 
of fossil fuols and nuclear power; and 
promote peace and tho elimination of 
nuclear weapons. 

Creenpeace was founded in 1971 and 
has offices in 31 countries. II cunenlly 
ltas about 5 million supporters world· 
wide. 

Groen peace 
1436 U Street, N.W. 
Wasltington, D.C. 20009 
phone 202/462-1177 
fu 2021462·4507 

Funding provided by W. Alton Jones Foundation, Grconpoaco, 
and hundreds of individual WSLF donors. 

Comment 23, page 14 

ABOVE-GROUND EXPERIMENTS THREATEN 

COMPLIANCE WITH ARTICI,E VI 

OF THE NON-PROLIFERATION TUEATY 

llltroduclioll 

The United States and other nuclear weapons states (NWS) are develop
ing advanced technologies for conducting above-ground experiments (AGEX) to 
maintain the readiness of their arsenals of nuclear weapons. The largest and 
most ambitious program is planned by the United States under the name "Science 
Based Stockpile Stewardship" (SBSS). SBSS, and related efforts by other NWS, 
are intended to mitigate or overcome limitations on nuclear weapons programs 
imposed by the current moratorimn on underground nuclear explosions as well as 
the anticipated Comprehensive Test Ban Treaty (CTBT). By the turn of the cen· 
tury, the United States plans to spend billions of dollars to construct and operate 
new facilities to preseJVc its capacity to maintain, test, modit'y, design, and certit'y 
nuclear weapons. 

The development of advanced above-ground testing facilities by any 
nuclear state is inconsistent with treaty obligations imposed under Article VI of 
the Non-Proliferation Treaty (NPf). Article VI requires the signatory nuclear 
states "to pursue negotiations in good faith on effective measures relating to the 
cessation of the nuclear arms race at an early date and to nuclear disarmament. .. " 
The Preamble to the NPf explicitly calls for a Comprehensive Test Ban Treaty. 
When the NPf was signed in 1968, the intention ofthc parties was to halt nuclear 
tests in order to stop the development of new nuclear weapons; the CTBT was to 
be a disarmament measure. Using new technological capacities to undermine 
this intent is not conducive to "negotiations in good faith". The construction of 
expensive new above-ground test facilities frustrates Article VI's disarmament 
goals by allowing the host countries to continue nuclear weapons research and 
testing despite tile cessation of underground nuclear explosions. According to 
statements by government officials, the above-ground tesling regime now under
way in the United States is intended not only to ensure the "reliability" (that is. 
the perfornmnce) of existing nuclear weapons, but also to preseJVe the capacity to 
design and produce new weapons. 

Fundamentally, the large scale investment by the NWS in more advanced 
above-ground testing facilities is atl clfort to maintain their technological advan
tage in nuclear weaponry. The United States' SBSS program presumes that the 
United States will maintain a large, sophisticated, diverse nuclear arsenal at or 
near START II levels, rather than adopt a posture consistent with continuous 
reductions towards eventual nuclear disarmament as contemplated by Article VI 
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of the NPT. Once the nuclear powers invest considerable political and economic 
capital into advanced AGEX programs, the incentive and political will to take 
further effective measures towards zero stockpiles will diminish. The public policy 
rationale ofSBSS as a "hedge" against new aggressive NWS or a resurgent Russian 
weapons program must be called into question when viewed against the treaty com
mitment to nuclear disarmament made by the NWS signatories to the NPI'. 

To the extent that AGEX programs arc planned as substitute methods 
for obtaining weapons design information previously derived from underground 
explosions, they are contrary to the spirit, if not the teller, of a Comprehensive 
Test Ban Treaty. The conflict between AGEX and Article VI (as well as any 
eventual CTBT) is even more pronounced if the United States resumes 
hydmnuclear experiments which involve low-yield releases of fission energy. The 
United States and several other nuclear powers have already taken public posi
tions arguing for "thresholds" for "permitted'' nuclear explosions to allow for 
hydronuclear tests. The drive to permit hydronuclear testing poses tho specter of 
a l!!reshold test ban in lieu of a compre!~~nsive test ban as contemplated by Ar
ticle VI, or worse, an ambiguous CI'BT which leaves the definition of a "permit
ted" test to the whim of individual nations. 

The Comnrltme111 To N11clear Disflrmament 

The 1968 Treaty on the Non-Proliferation of Nuclear Weapons estab
lislled mutual commitments and obligations between the nuclear and non-nuclear 
weapon states. In return for the non-nuclear states agreeing to forego nuclear 
weapons programs, the nuclear powers agreed in Article VI of the NPI' to coop
erate in halting th!lnuclear arms race and to proceed down the road to the com
plete elimination of nuclear arsenals. Article VI provides: 

Each of the Parties to the Treaty undertakes to pursue negotia
tions in good faith on effective measures relating to cessation of 
the nuclear arms race at an early date and to nuclear disanna
ment, and on a treaty on general and complete disarmament 
under strict and effective international control. 

The text of Article VI docs not merely call for reductions in the number of weap
ons. Instead, as a condition to obtaining the non-NWS' commitment to forgo 
nuclear arsenals, it requires that the nuclear powers take affirmative steps to halt 
the competitive development of the weapons and to reduce existing stockpiles to 
zero. I Article VI further embraces (as recognized in the 1968 agenda estab
lished by the nuclear states) the early ratification of a Comprehensive Test Ban 
Treaty, a halt to production of weapons-grade fissionable materials, and binding 
commitments not to use nuclear weapons against non-nuclear states (security 
assurances). 2 
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At the present time, Russia, the 
United States, France and the United King
dom are observing a self-imposed morato
rium on below-ground nuclear explosions. 
The United States and Russia have also 
suspended mass production of weapons
grade uranium and plutonium, although 
environmental and safety issues arc among 
the key factors in this decision. 3 Security 
assurances have not been made in a form 
acceptable to the non-nuclear states. 

The current cessation of explosive 
tests and production of weapons-grade fuel 
does not constitute sufficient compliance 
with Article VI-especially while tl1e 
nuclear weapons states develop new ca
pacities to conduct advanced weapons tests, 
maintain the capability to augment thee"
isling large arsenals, and refuse to unam
biguously and bindingly renounce first use. 
National programs which have as their 
goal the indefinite maintenance of large 
arsenals (including those contemplated by 
START ll) and which continue to develop 
sophisticated nuclear weapons-testing 
technologies frustrate the NPI''s objective 
of nuclear disarmament. Continuation of 
extensive "simulated" nuclear weapons 
testing programs also would compromise 
a CTBT, even more so if these programs 
include miniature nuclear explosions 
(hydronuclear tests). 

U.S. Above-Ground Experimelltaf 
Test Programs 

In the United States. responsibil
ity for the development, testing, produc
tion, and maintenance of nuclear warheads 
rests with the United States Department 
of Energy (DOE). The Department of 
Energy is charged with the operation of 
nuclear weapons production facilities, the 

"Without underground 
testing, above ground 
experiments (AGEX) 
are the best means 
available to exercise 
and validate design 
judgement.'' 
-- U.S. DOE FY 1996 
Cong. Budget Request, 
Project Data Sheets, Feb. 
1995, vol. I, p. 306. 

••• 
"The new weapon pro
curement strategy calls 
for ongoing develop
ment of advanced 
weapons systems to re
tain America's techno
logiel!l edge in military 
systems. In contrast to 
past practice, however, 
these new weapon sys
tems may not be imme
diately produced in 
quantity. Instead, the 
nation will retain the 
capability to produce 
them quickly in re
sponse to threatening 
world conditions." 
-- Sandia Nat'l Labora
tories Institutional Plnn, 
FY 1995-2000, Oct. 
1994, p. 5-13. 
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two principal weapons design laboratories at Livermore, California and Los 
Alamos, New Mexico (where the first atomic bomb was developed), the Sandia 
weapons engineering labs at Livermore and Albuquerque, New Mexico, and the 
Nevada Test Site (where weapons were exploded until 1993). 

The United States tested its nuclear weapons by actual explosions above
ground until 1962 (except for a brief period between 1958 and 1961), and below
ground thereafter. For most of this period, the weapons laboratories advised po
litical leaders that the "safety" and "reliability" of existing nuclear weapons, and 
the capability to develop new weapons, could be assured only by a regime of 
actual nuclear explosions. 4 The United States SBSS program, in concept, is an 
important shift of weapons doctrine because it represents that these goals can 
now be accomplished in the laboratory.5 

Any discussion of SBSS and AGEX programs must initially confront 
the ambiguities in terminolo!f.Y employed by weapons designers and policymakcrs, 
and in particular, the use of the words "safety" and "reliability" to describe the 
purposes of AGEX. The term "safety" refers to at least two aspects of the nuclear 
weapon: ( l) its ability to survive aging, fire, or other destructive environmental 
influences or insults without releasing significant nuclear energy, and (2) the 
compatibility of safety features with the weapon's performance. 6 Initially, weap
ons safety was accomplished by mechanically separating the component pans of 
the warhead.? AI the present time, insensitive high explosives, fire resistant 
pits, and "one-point safety" features are employed to prevent a nuclear warhead 
from detonating in the event of an accident such as an air crash.8 

The term "reliability," on the other hand, pertains to the weapon's per
formance to the specifications required by the military, which include the yield of 
the warhead, its likelihood to detonate under proper commands, and its ability to 
survive war conditions.9 Reliability is closely linked to another pervasive term 
of the nuclear age, "deterrence." True deterrence is the capacity to deter another 
state's first usc by credibly threatening second use. Reliability in the sense of a 
demonstrated ability to meet exacting specifications for the likelihood that a weapon 
will explode at a given yield is necessary not for the credible threat of second use, 
but rather for the threat of first use or first strike with a high probability of de
stroying precise targets, most importantly the clements of an enemy's nuclear 
capability. Nuclear policymakers have eradicated the distinction between true 
deterrence and threatened first use, and thereby justified demanding requirements 
for reliability, by referring to the ability to credibly threaten nuclear use under any 
circumstance as "deterrence." A policy of true deterrence based on the capacity 
to threaten second use does not require "reliability" but only a reasonable chance 
that the second use would result in a nuclear explosion. 

Before a weapon enters the U.S. arsenal and is available for deployment, 
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it must be "certified" by the U.S. Depart
ment of Energy as meeting the safety, reli
ability, and performance criteria specified 
by the military. tO Prior to 1994, this was 
principally accomplished through actual 
underground nuclear explosions of repre
sentative test weapons at the Nevada Test 
Site. 

In 1994, the Department of En
ergy, in response to the voluntary morato
rium on below-ground explosions declared 
by the United States and Russia in 1993, 
proposed an advanced technology program 
to upgrade its capability to test weapons 
in the absence of actual underground ex
plosions. II The program, known as "Sci
ence Based Stockpile Stewardship," en
compasses many of the Department's ac
tivities related to nuclear weapons research 
and development_l2 Its principal mission 
is to maintain the "reliability, safety and 
capability" of the nuclear weapons stock
pile.l3 The United States Department of 
Defense, in its Nuclear Posture Review, has 
required the Department of Energy to en
sure that it can "maintain capability to de
sign, fabricate and certify new warheads" 
without underground nuclear testing.14 

At Jhe center oft he above-ground 
testing program are sophisticated testing 
technologies designed to study and simu
late the physics associated with nuclear 
weapons explosions. The Science Based 
Stockpile Stewardship program integrates 
a number of facilities and projects whose 
principal missions involve nuclear weap· 
ons experiments, component testing, or 
weapons-related nuclear physics,l5 al
though individually, some such programs 
(for exantple, Inertial Confinement Fusion 
(ICF)) may havo applied physics and ma
terials-science applications apart from 

"The NPR (Nuclear llos
ture Review) also directs 
the Departments of De
fense and Energy to 
maintain nuclear 
weapon capability with
out underground nuclear 
testing and without the 
production of fissile ma
terial. Specifically, it di
rects the development of 
a stockpile surveillance 
engineering base; reten
tion of the capability to 
refabricate and certify 
weapon types in the en
during St()(:kpile; mainte
nance of the capability to 
d.e.vign,fahricate, and cer
tify new nuclear war
heads should that prove 
necessary; and mainte
nance of the requisite 
supporting science and 
technology base." 
-- Statement by Dr. Harold 
P Smith, Jr., Assistant to 
the Secretary of Defense 
(Atomic Energy), before 
the Senate Energy and 
Water Development Ap
propiiations Subcommit
tee, March I, 1995 (em
phasis added). 
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"Without underground 
tests, we will require 
better, more accurate 
computational cnpa
bilities to assure the re
liability and safety of 
the nucle~.tr weapons 
stockpile for the indefi
nite future. To achieve 
the required level of 
confidence in our pre
dictive capability, it is 
essential that we have 
access to near-weapons 
conditions in labora
tory experiments. The 
importance of nuclear 
weapons to our na
tional security requires 
such confidence. For 
weapon primaries, that 
access is provided in 
part by hydrodynamic 
testing. }'or secondar
ies, the NIF will be the 
principal laboratory ex
perimental physics fa
cility." 
-- U.S. DOE FY 1996 
Cong. Budget RequeSt, 
Project Data Sheets, Feb. 
1995, vol. 1, p. 330. 

weapons. These "dual use" facilities have 
confused the discussion over SBSS and 
AGEX, since proponents of particular 
SBSS facilities such as the National Igni
tion facility (Nil', sec below) tend to de
scribe such facilities outside the context of 
the entire SBSS program, and emphasize 
their capability for energy and "pure sci
ence" research as well as their AGEX 
role.l6 

(a) Inertial Confinement Fusion (ICF). 
The United States has developed advanced 
facilities for studying high-energy and 
high-density physics approaching the con
ditions for ignition of the tritium second
ary component of a nuclear bomb. Two 
such facilities, Trident (at Los Alatnos)and 
Nova (at Livermore), already exist.l7 
These will be dwarfed by the planned Na
tional Ignition Facility (Nil'), expected to 
be built at Livermore. NIF, which accord
ing to the latest government projection will 
cost approximately US $4.5 billion to con· 
struct and operate, 18 will be the world's 
largest laser. intended to bring about titer· 
monuclear fusion within small confined 
targets.l9 According to a November 1994 
report prepared by a consulting team com
missioned by the U.S. Department of En
ergy (the "JASON Report"), NIF represents 
"the closest laboratory approach ... to a 
number of critical parameters in the weap
ons environment."20 NIP's objective is 
to attain actual thermonuclear ignition by 
using 192 laser beams to produce SOO tril
lion watts of energy for 3 billionths of a 

. second. 21 NIF is the lar11.est and IIIO$t ex
pensive of tile United States·' .AGEX pre>
gr.mls IJOII' llmMnlf!,l~ 

The mamorandum from .1\ssis\an\ 
Secretary of Energy J'Dr Dtftml>.f'J~= 
Victor Reis to Undersecn!lary Cha1m ~ 

6 
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Curtis recommending approval of preliminary design for the NIP, and signed 
by Secretary of Energy Hazel O'Leary, states: 

In the absence of underground testing, the National Ignition 
Facility would be a critical tool for the Department's Science 
Based Stockpile Stewardship program. It would play an im
portant role in maintaining the continued safety and reliability 
of the stockpile by creating experimental conditions that ap
proach certain aspects of nuclear weapons physics. In particu
lar, Ibis experi1nental capability would allow nuclear weapons 
scientists to assess stockpile problems, verify computational 
tools, and increase their understanding of weapons physics22 

The U.S. Department of Energy's FY 1996 Budget Request describes 
NIF as "a key element in the DOE-Defense Programs above-ground simula
tor experimental capabilities for maintaining nuclear weapons competence 
and nuclear weapons ujfec/~· ~'imlllalion.l'. "23 Its importance as an AGEX 
program is further emphasized elsewhere in the bt1dget documents: 

Since the Hatfield Amendment to Public Law 102-377, Section 
507 calls for the end of underground testing in 1996, the weap
ons laboratories will begin to lose the ability to certifY the safety 
and reliability of this country's nuclear weapons. (Department 
of Energy-Defense Programs) is developing a stockpile slew
ardship program to respond to the loss of underground testing 
capability. The NJF is one of lhe most vital facilities in that 
program. The NIF will provide the capability to conduct labo
ratory experiments to address the high energy density and fu
sion aspects that are so important to both primaries and sec
ondaries in stockpile weapons. 24 

Other NWS have or arc developing inertial confinement fi1sion or re
lated technologies, although on a smaller scale than NIP. The Russianla!xr 
ratoty at Arzamas-16 is reported to have an advauced laser facility "lskra-5" 
capable of sludying thermonuclear fusion physics.25 The French Depart
ment of Military Applications, which has worked with Livermore Labora
tory since 198 I on cooperative laser fusion programs, is now collaborating 
with Livermore to build a mcgajoule ICF laser facility in Francc.26 A fur
ther concern is that JCI' facilities might be valuable to proliferant states i11 
developing advanced weapons already possessed by the existing NWS. 27 

(b) Pulsed Power Facilities. The United Stales, in cooperative arrange
ments with the United Kingdom and Russia, is developing advanced electri
cal "pulsed power" facilities capable of studying tho effects on weapons and 
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"Above ground experi
ments (AGEX) that ad
dress secondary weap
ons physics require an 
energy rich, high energy 
density environment. Th 
simultaneously achieve 
the full spectrum of con
ditions present in a 
nuclear weapon, an un
derground test is re
quired. In above
ground experiments in 
the laboratory, one can 
examine individual as
pects of secondary 
weapons physics using 
three classes of facility: 
pulsed power for high 
energy; high energy la
sers for high power; and 
ultra high-intensity la
sers for extreme energy
density conditions. No 
single technology can 
access the full range of 
conditions to meet the 
needs of the weapons 
program for above
ground experiments." 
-- U.S. DOE FY 1996 
Cong. Budget Request, 
Project Data Sheets, Feb. 
1995, vol. 1, p. 305. 

military hardware of extremely high pulses 
of energies simulating those created by 
nuclear explosions. 28 Current active pro
grams include the Particle Be.1m Fusion 
Accelerator II (PBFA ll)ac Sandia National 
Laboratory in Albuquerque, the "world's 
f.1stest particle accelerator," which creates 
an intense ion beam to study weapons ef
fects. 29 Sandia also operates SATURN, a 
fast-pulsed accelerator used in weapons 
effects studies in cooperation with the 
United Kingdom and Russia. 30 At Los 
Alamos, PROCYON is an explosive 
pulsed-power system for direct-drive 
plasma implosions to produce "soft x-rays" 
for weapons physics eKperiments.JI 

Two important new pulsed power fa
cilities are planned under SBSS. ATLAS 
will be capable of conducting hydrody
namic experiments on larger targets (in 
excess of I em) as well as studying the 
melting and hydrodynamic properties of 
primaries. Its anticipated construction cost 
is US $4J million.32 ATLAS is intended 
"to support the abovo ground experiments 
required to provide some kinds or data no 
longer available from unllerground nuclear 
testing ... 33 AI the conceptual stage is JU
PITER, construction cost estimated at US 
$240 million, which will provide the 
world's "most powerful above-ground 
nuclear weapons effects test machine for 
x-rays ... 34 Construction of JUPITER has 
not yet been authori7.cd. The November 
1994 JASON report commissioned by the 
Department of Energy recommended de
ferring any decision on JUPITER in part 
based on their conclusion that "experi
ments involving radiation or burn" could 
be accomplished by Nlf_35 

The french atomic weapons research 
laboratory at Gramat also conducts ther-

Comment 23, page 22 

mal pulse and electromagnetic nash 
experiments. Using generators devel
oped in cooperatio11 with an Ameri
can company, the latter tests simulate 
the effect on equipment of a high alti
tude nuclear blast. J6 

(c) Hydrodynamic Test F4cilities. 
These facilities study the physics of 
the primary component of thermo
nuclear warheads by simulating, of
ten with high e"plosives, the intense 
pressures and heat on weapons mate
rials. (The behavior of weapons ma
terials under these extreme conditions 
is termed "hydrodynamic" because 
they seem to now like liquids.)37 
Hydrodynamic e)(periments are in
tended to closely simulate, using non
nuclear substitutes, the operation of 
the primary component of a nuclear 
weapon, which normally consists of 
high explosive and fissionable mate
rial (the plutonium "pit")38 In hy
drodynamic experiments, the proper
ties of surrogate pits can be studied 
up to the point where an nctuaiYA!apon 
releases fission energ,y3 9 High ex
plosives are used to implode a surro
gate non-fissile material while special 
X ·ray devices ("dynamic radiogra
phy") monitor the behavior of the sur
rogate material under these hydrody
namic conditions40 Hydrodynamic 
testing is considered as "crucial to the 
continued confidence in the safety and 
reliability of nuclear primaries. "41 

Two existing facilities, the Flash 
X-Ray (FXR, at Livermore) and the 
Pulsed High-Energy Radiographic 
Machine Emitting X-rays 
(PHERMEX, at Los Alamos), cur
rently provide advanced radiographic 

"Lawrence Livermore 
National Laboratory 
maintains and operates 
open-air high explosive 
test facilities at Site 300 
as part of their Stock
pile Stewardship Pro
gram. Many of the de
vices involved in these 
tests contain toxic and/ 
or low-level radioactive 
materials (depleted 
uranium) ••• The con
tained firing table con
cept is consistent with 
the development and 
application of ad
vanced diagnostic tech
niques. Such new di
agnostics are required 
in order that reliable 
new weapons may con
tinue to be JlUt into the 
arsenal, especially con
sidering the current 
moratorium on nuclear 
testing and the pending 
Comprehensive Test 
Ban Treaty." 
--U.S. DOE FY 1996 
Cong. Budget Request, 
Project Duta Sheets, 
Feb. 1995, vol. I, p. 321-
322. 
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"Instead of test shots, 
our understanding will 
be based on computer 
simulations and analy
ses benthmarked 
against past data and 
new diagnostic infor
mation obtained from 
carefully designed 
above-ground and 
laboratory experi
ments." 
-- S. Drell, ct at., Science 
Based Stoc;kpile Stew
ardship [JASON report], 
November 1994, p. 88. 

monitoring of hydrodynamic experi
ments. 42 Over the next five years, the 
Department of Energy plans to complete 
the Dual Axis Radiographic HydroTest 
(DAHIIT) facility at Los Alamos, at a con
stmction cost in excess of US $100 mil
lion. 43 The laboratories have also pro
posed construction of an even larger facil
ity currently known as the Advanced 
HydroTest facility (AHTF), which is esti
mated to cost at least US $400 million to 
build and take ten years to complcte,44 
with participation by both major weapons 
laboratories and tho United Kingdom.4S 

While the usefulness for advanced 
NWS of inertial confinement fusion pro
grams (such as NIF) in designing new 
weapons is disputed, there is little ques
tion that hydrodynamic tests provide valu
able information in designing actual weap
ons primaries.46 For this reason, detailed 
technical information on hydrodynamic 
tests remains highly classified. 47 

(d) Advanced Supercurnputer Simula
tions. In the absence of actual nuclear ex
plosions, the United States plans to sub
stitute advanced computer modeling using 
supercomputers. Within SBSS, the De
partment of Energy has undertaken the 
Accelerated Strategic Computing Initiative 
(ASCI), to dcvelop"the computer simula· 
tion capabilities to establish safety, reliabil
ity, and performance of weapons in the 
stockpile, virtual prototyping for maintain
ing the current and future stockpile, and 
connecting output from complex experi
ments to system behavior. "48 The ulti
mate goat of ASCI is to create a "virtual 
testing and proto~ping capability for 
nuclear weapons."4 Reportedly, the U.S. 
has offered to provide China with com put· 
ers that could aid in nuclear explosion 
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simulatio11s, in order to persuade Chinese military leaders to halt underground 
testing. SO 

(e) Hydrunucletlr Experiments, A much debated compouont of SBSS is the 
possible resumption ofhydronuclcar experiments. These experiments, which 
were conducted during the 1958-1961 testing moratorium, involve the actual 
testing of extremely low-yield fission devices (as low as the equivalent of 
several pounds of TNT) within a confined environment. s I At this stage, the 
Clinton government has not an11ounced a decision to proceed with 
hydronuclear tests, although there apparently is substantial pressure front 
the Defense Department and the weapons establishment to do so. 52 Con
gressional budget documents reveal that the laboratories in recent years have 
designed hydronuclear experiments "to investigate one-point safety, reliabil
ity and performance issues for current and past stockpiled primaries."B 

As discussed below, any resumption of hydronuclear experiments has 
grave implic-dtions not only for compliance under Article VI of the NPT, but 
also for a Comprehensive Test Ban Treaty. 

Above-Ground Experiments and Article VI 

During the 1968 NPT negotiations, the n\lclear vreapoi\S lllate& 9toposed 
an agenda of actions thai would be recognized as "effective meaSlltes tela\inl!,l.o 
the cessation of the nuclear amts race at an early datil and to nucleat di~>.s.m\3.
ment" under Article VI. These included: 

(I) the cessation of testing; 
(2) the non-use of nuclear weapons~ 
(3) the cessation of production of fissionable materials for weapons use; 
( 4) the cessation of weapons manufacture; and 
(5) the reduction and eventual elimination of nuclear stockpiles. 54 

Since 1968, the Jack of progress of the NWS toward these goals has attracted 
great concern among the non-nuclear countries. SS 

Under A (iEX. Nuclear States Will Co11ti11ue to Test Nuclear Weapon$ 

Under SBSS, tho United States is investing billions of dollars in new 
equipment, technologies and !)hysical plants in order to retain intact the infra
structure and technical capability for research, development, engineering and 
production of nuclear weapons in the absence of actual underground nuclear ell
plosions. 56 As Dr. Vladimir Iakimets of the Russian Academy of Scieucc re
cently commented, the result of these new technologies is that "instead of an 
(actual) test site we will have an informational test site. n57 
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The aim of AGEX is 
"tbe full integration of 
the kind of capabilities 
that we've always been 
able to achieve in devel
oping nuclear war
heads and in our 
nuclear testing pro
gram." 
-- 12-1-93 talk at Los 
Alamos Nat'l Lab, "The 
State of the Nuclear 
Weapons Programs," 
John lmmclc, Associate 
Director for Nuclear 
Weapons Technology, 
Los Alamos. 

••• 
"ITihe development of 
rapid prototyping and 
agile manufacturing 
techniques must build 
on emerging simulation 
capabilities so ad
vanced that they enable 
virtual prototyping and 
processing and, ulti
mately, computational 
design of entire sys
tems." 
-- Sandia Nat'] Labora
tories Institutional Plan, 
FY 1995-2000, Oct. 
1994, p. 5-28. 

Under the SBSS umbrella, the 
United States' high level above-ground ell· 
perimental programs including ICP, ASCI 
and hydrodynamic test facilities are prc>
moted as allowing a continuation of reli
ability (that is, yield and confidence) tests 
of weapons systems even under a CfBT. 58 
Proponents of these technologies have 
stressed both the non-weapons applications 
of these technologies (particularly ICF) and 
the need to assure weapons safety. How· 
ever, it is reasonably clear that the intent 
and design of these technologies eKtends 
far beyond the safety of the primary sys
tems. Instead. the stated goal of the pro
gram is to ensure that the weapons sys
tems work as intended, and are surviv
able. 59 Since one of the principal objec
tives of inertial confinement fusion as well 
as pulsed power facilities is to study the 
~ru;t~ of nuclear weapons on sensitive 
equipment (including the weapon itsell),60 
these uses must be distinguished from the 
more benign "safety" rationales for AGEX 
programs. 

The vigorous AGEX program now 
underway in the United States is at odds 
with Article VI's mandate to the nuclear 
states to end nuclear testing and take other 
concrete steps towards halting the arms 
race and eliminating nuclear arsenals. 
Whether the tests are conducted in an un· 
derground ellplosion or in a high techno!· 
ogy laboratory. the goal of maintaining 
weapons performance remains the same. 
The stated goal of AGEX as a replacement 
for underground tcsts61 fundamentally 
misperceives the purpose of the CTBT, 
which is to be an "effective measure" to 
stop weapons development and move to
wards disarmament, rather than an end in 
and of itself. A CfBT affecting only un
derground ellplosions inevitably will per-
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petuate a discriminatory non-proliferation 
regime if advanced nuclear states retain the 
functional equivalent (or approllimation) 
of underground el!plosions by way of ag
gressive AGEX programs. 

The CfBT is an "effective mea
sure" under Article VI only if it inhibits 
weapons advancement. If sophisticated 
AGEX programs provide the "informa
tional testing" needed to remove techno
logical barriers otherwise imposed by the 
elimination of actual nuclear explosions. 
the CTBT's effectiveness will be seriously 
eroded. 

The Maintenance of Large Weapons 
Stockpiles under SBSS, nnd the Reten
tion of Production anti Design Capabil
ity, Is Inconsistent with Article VI 

One of the principal goals of the 
Science Based Stockpile Stewardship pro
gram is to enable the maintenance ofthou
sands of warheads in a state of readiness. 
Currently, under START J and 11, the 
United States envisions using SBSS to pre
serve a stockpile at or greater than START 
II levels (some 3,500 warheads deployed 
on strategic systems plus thousands in re
serve or deployed in tactical systems). It 
is reasonably clear that the investment of 
billions of dollars into SBSS is inconsis
tent with any meaningful attempt to mate
rially reduce the number of warheads in 
the arsenal towards zero. Indeed, the con
struction of expensive new facilities for 
stockpile maintenance will become a po
tent economic force blocking further arms 
reduction. 

Another impact of SBSS will re
sult from its stated purpose as a "hedge" 
in the case of a resurgent nuclear power or 
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"TbP weapons labora
tories must assume 
more responsibility for 
production capability 
in addition to their re
sponsibilities for scien
tific understanding. 
Having a capability of 
creating a larger stock
pile in an emergency 
could permit the U.S. to 
further reduce its active 
stockpile if interna
tional conditions so 
warrant." 
-- Statement ofDr. Vic
tor H. Reis, Assistant 
Secretary for Defense 
Programs, Department 
of Energy, before the 
Senate Energy and Wa
ter Development Appro
priations Subcommittee, 
March I, 1995. 
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"Capabilities in Conceptual De
sign and Assessment are exer
ciself through tbe:e~ploration of 
concepts and technologies that 
offer, potential options for meet
ing fJtiure nee~s •. Through these 
efforts, future weapons and com
p()nents are com:eived. Although 
these activities do not involve for
mal hardware develop!Jient, they 
may bic:lude a limited amount of 
prototyping or experimentation 
to assess ()r demonstrate concep
tual feasibility. These efforts are 
often computationally intensive. 
Emphasis is placed upon the an
ticipation offuture national se
curity requirements and rnis~ 
sions. Current areas of inwrest 
include, but are not limited to, 
advanced electromagnetic radia
tion, steaith~and enhanced safety· 
features such a~.flre resistant pits 
(FRP), insensitive High Expl~" 
sives (IDE); insertable nuci~iir 
componen~s,<paste explosi~es, 
and advanced containmeo t. 
These capabilities are critical to 
sustaining the longterm opera
tioqa~ safety aiiJ). the credibility 
of the nuclear deterrent." 
··U.S: DOE FY 1996 Cong. Bud
get Request~ Atomic Energy De
fense Activities, f'cb. 1995, vol. I, 
p. 74. 
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new proliferation threat. 62 
Under this scenario, the com
bined AGEX facilities are ell
petted to allow new weapons 
design and facilitate resumed 
production.63 Over the next 
ten years, the United States will 
develop an advanced infrastruc
ture not only for supervising the 
existing stockpile but also, if 
ordered, for developing and 
manufacturing new weapons 
and reconstituting the nuclear 
force. 64 Proposals for stockpile 
stewardship in coqjunction with 
"stockpile management" in
clude not only new nuclear 
weapons research, develop· 
ment, and testing facilities at the 
Livermore, Sandia, and Los 
Alamos laboratories, but also a 
retooled nuclear weapons pro
duction complell, centered at the 
labs and at the Pantex plant in 
Texas. This complex would be 
capable of turning out approxi
mately ISO weapons a year. and 
more if needed on an emergency 
basis ("surge capacity"). 6~ 
United States planners have also 
recommended that SBSS pro
vide for the contingency of re
suming underground testing at 
the Nevada Test Site within 6 
months up to FY 1996 and 
within two to three years there
after_66 

Since SBSS is a new 
program containing both con
ceptual and operational AGEX 
facilities, its actual capability to 
meet the demands of the De· 
fense Department is uncertain. 

Comment 23, page 28 

Based on the recent Nuclear Posture Review and related documentation, it ap
pears on paper that military planners expect SBSS to fulfill most, if not all, his
toric stockpile design and maintenance functions. 67 This includes the capability 
to design and certify new nuclear weapons though there is no current requirement 
for their manufacture. 68 These demands have triggered a secondary discussion 
about whether SBSS in fact has capabilities that would permit the design of new 
deployable weapons. The discussion is confused by the fact that the term "de
sign" may be a term of art among weaponeers which excludes matters such as 
upgrades, modifications, or improvements on existing systems wltich are antici
pated to continue under SBSS. 69 The theoretical debate over the ultimate capa
bility ofSBSS to generate deployable "new" weapons (as defined by the weapons 
designers) obscures the more fundamental question of whether the aggressive 
commitment to weapons modernization and maintenance of production capacity 
truly moves the United States and other NWS any closer to disarmament. 

Like underground testing, laboratory testing is important not only for its 
contribution to the military readiness of the arsenal; it also signals the NWS' 
attitude towards the weapons as instruments of national power. The emphasis on 
reliability in SBSS underscores that the premise of broadly defined nuclear "de· 
terrence," including the option of first use. remains unchanged in NWS' nuclear 
policies.70 Article VI contemplates renunciation of the threat of use of nuclear 
weapons as a tool of national policy. SBSS and similar testing regimes under
mine compliance with Arcicle VI by sustaining the NWS' commitment to na
tional security policies premised upon substantial arsenals and threatened first 
use.11 

The United States' economic and technological commitment to SBSS is 
therefore at odds with the Article VI goals of halting competitive weapons devel
opment and eventually achieving a treaty on the elimination of nuclear weapons. 
Having "hedged their bets" with SBSS and similar programs, the nuclear states' 
incentive to further disarm beyond ST AlU II will be lessened. Even more conse
quential will be the perception of many non-nuclear states that the "haves" have 
failed to live up to the promise made in Article VI. 

Resumption of Hydronuclear Experiments Would Diminish the Effectiveness 
of a Comprehensive Test Ban Treaty 

In hydronuclear tests, the laboratories combine explosives with a small 
amount of fissile material. Weapons designers sometimes refer to these as "zero 
yield" tests, althou~h (unlike other AGEX technologies) actual energy is pro
duced from fission. 2 The amount of fission energy produced is measurable in 
terms of pounds of TNT, rather than the kilotonnes or megatonnes TNT-equiva
lent normally associated with deployed nuclear weapons73 The resulting fis· 
sion energy from the imploding core can be measured, matched against predic-
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lions, and used to gauge the performance of primary designs74 

Substantial debate exists within the arms control and weapons establish
ments concerning the potential resumption of hydronuclear experiments. Two 
particular issued have been identified: (I) whether such tests (ofvarying magni
tudes) are "activities not prohibited" under a CfBT or testing moratorium,1S 
and (2) whether they pose a proliferation risk.76 

When hydronuclearexperiments wereconductedduringthe 1958 to 1961 
moratorium, the United States government assumed that tests of such small yield 
were not a violation of the moratorium. 77 There is no technical definition of a 
"nuclear weapons test explosion" within the current CfBT draft text.7B In re
cent discussions, certain NWS have pressed for a threshold of several hundred 
tons below which tests would be exempted from the CfBT.79 United States 
negotiators have proposed a four pound TNT-equivalent threshold, which corre
sponds to the safety certification standard for American primaries in the event tho 
nuclear warhead is detonated at a single point. so 

The hydronuclear test crosses the barrier between a "simulated" test and 
an actual fission event. While the ultimate amount of atomic energy resulting 
from hydronuclear tests may be small in comparison to even the conventioual 
explosive "trigger," it is nonetheless a nuclear Jest. Once the decision is made to 
conduct actual hydronuclear experiments, a "comprehensive test ban" is trans
formed into a "threshold test ban." Such tests can be of value to both NWS and 
proliferant states in weapons design, especially if the threshold is set at tons or 
hundreds oftons ofyield.81 Hydronuclear testing thus presents a double threat. 
It undermines a CTBT as a true disarmament measure, reinforcing a discrimina
tory status quo, and it potentially encourages the spread of technology for the 
design of fission weapons outside existing NWS.82 

CONCLUSION 

... llullhe overall ltnpfYI.ssion /hal/hey (Nil'S) give is lira/ of busi11es.• os usual. Th~ Cold 
War may be over a11d yes, the s/ralegic mwloar competition between the J?u.vsiun l'edera
tion and the Clniled Stale.• .vhows sign.• of abating, but the relalion.<hip of NWS to /heir 
own nuclear weapom ha.1· not regi.flered the kind of basic change thai one nrighl expect. 
They ,•onlinue tu re!v on nucleur weapons und do not seum prepared lo give them 11p in the 
foreseeable jirture. Quite lire contrary, they are looking ji1r ways lo freeze the NPT~ 
dichotomy between the n11clear haves and the nuclear have-not•. Thiv does not bode well 
for the NPT or nudeur non-proliferation In genoral. 

Statomont by Mcllican Ambassador Miguel Marin-Bosch at tho Fourth Soo
sion of the Preparatory Committee of tho Rovicw 1111d Exton &ion Confer
ence of tho Treaty On Tho Non-Proliferation of Nuclear Woapons, New 
York, January 23, 1995 (unofficial translation) 
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Fifty years after Hiroshima, the arms race between Russia and the United 
States has dissolved into each nation's preoccupation with "its own economic fu
ture. Among the declared nuclear states, there are no outstanding nuclear rival
ries. Russian and United States weaponeers are actively engaged in technology 
transfer and other cooperative arrangements. 83 In theory, the prospects for 
disarmament initiatives have never been brighter. 

Unfortunately, none of the NWS appears to be prepared to renounce 
nuclear weapons as a core instrument of foreign policy. The United States' SBSS 
program is born of the insecure legacy of the Cold War. Its stated purpose as a 
"hedge" against over-the-hori7.ou rivals will inhibit further "effective measures" 
toward disarmament promised by the signatory NWS in I 968. The NWS' com
mitment to development of advanced AGEX facilities to circumvent a CfBT is 
contrary to the reasonable expectations ofthe international community itt signing 
the Nr'r. 

The United States and other NWS should reaffirm their commitment to 
Article VI of the NPf by formally adopting the following "effective measures" 
toward disarmament: 

(I) Current plans to undertake an aggressive AGEX program under the guise 
of Stockpile Stewardship sh011ld be terminated, and weapons stewardship 
activities limited to only th06e necessary to ensure the safety of existing nuclear 
weapons in their stockpiled condition while they aw.~it disablement and dis
mantlement under further arms reductions toward Article VI's objective of 
zero weapons. There is no existing need for further experiments to refine or 
develop designs, to evaluate weapons "effects," or to establish the "reliabil
ity" of particular weapons. Any stockpile stewardship progmm should en
courage, not inhibit, the ultimate goal of eliminating nuclear weapons. 

(2) The Unitod States and other nuclear states should accept a zero yield 
Co111prehensive Test Ban Treaty with no threshold for permitted nuclear tests. 
The preamble or the CfBT should state the purpose of the treaty, consistent 
with NPr's Article Vl, to preclude weapons development and preparations 
for nuclear tests. 

••• 
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ENDNOTES 

I. See, for cumplo, Dunn, Timetbaov aud Leonard, "Nuclear Disarmament: 
How Much Have tho Five Nuclear Powou Promised in the Non-Proliferation Treaty?", 
Lawyers Alliance for Word Security, June 1994, i (Brutn I); Dunn, "Elrtending tho Non· 
Proliferation Treaty: Legal Quemona Faced By The Patties In 199~". American Society of 
lntomational Law, October 1994, 7-8 (Bunn II). 

2. Dunn I, 11, 13: "In the eyos of the NPT pattie& not having nuclear weapons, 
there is no question that a CTB is the most important medsure the nuclear weapon• •1atea 
can adopt in satisfying their Article VI obligations." 

3. See, for eKBmplo, U.S Department of Energy, FY 1996 ConJUtssjonl\1 Bud
get Request; Budget HiMiigl)f!i, February 1995, DOEICR~032, U.(), 84-8. Similar state
ments wore mado by Anamas-16 laboratory personnel at a four day conference altonded 
by two of the authors in Nilhny-Novgorod, Russia, in July I 994. 

4. For example, oee Thorn & Westervelt, "Hydronuclear Experiments", Los 
Alnmos National Laboratories, LA-10902, February 1987, p. 7; "The most important les
son learned from this experience [the 1958-1961 testing moratorium) was that 1 nation 
that depend• upon nuclear weapons for its security can get into serious trouble during a 
testiDg moratorium or prohibition." 

S. Droll, et al., "Science Based Stockpile Stewardship," JASON, The MITRE 
Corporation, November 1994, I, 3 ("JASON"). Tho Jason Report was commissioned by 
the U.S. Department of Energy to assess tho proposed SBSS program and make specific 
recommendations. The reports concludes that all of DOE's proposed AOEX proarams are 
of value to maintaining confidence iD a stockpile program except for hydronuclear oxperi· 
mente. 

6. See Cochran and Paine, "The Role of Hydronuclear Ter.1s and Other Low 
Yield Nuclear Explosions and Their Status Under A Comprehensive Test Ban", National 
Resources Defense Council, March 1995, iv.; Thorn, el. al., supra at 2·3. 

7. Thorn et al., supra at I, 2. 

8. ld. 

9. U.S. Department of Energy and Department of Dolense Interagency Working 
Group, "Stockpile Stewardship Prowam Plan tor Fiscal Yours 1995 through 1997", Draft, 
foebruary 27, 1995, 5 ("Inter-Agency Working Group"), 

10. See Inter-Agency Working Group, supra at 4. 

11. Tho FY 1994 National Dcfonso Authorization Act (P.L. 103-160) called 
upon 1he U.S. Secretary of Energy ''Co e•1abli.b a stewardship pro!!fum to ensure the pres· 
ervatioo of the core intellectual and technical compoteucie• of tho United Stale$ in nuclear 
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weapons, including weapons desil!'l, sy.tem integration, and cortification." In response, 
tho U.S. Department of l!nergy proposed the Science-Based Stoelpilo Stewardship pro
gram. See JASON, BUpra at 11. See also U.S. Department of Energy,~ Consreo
!i~ Request: Atomic Energy Def011!0 Acliyjties, DOE/CR-0030, vol. I, Fobru
ary 1995, 21. 

12. Atomic Energy Defense Activitios, supra at 22-3, 27. 

13. Jd. 

14. U.S. Department of Def011se, "Nuclear Poaturo Review", p. 27 (overhead 
projection), Soplomber 22, 1994. 

15. Atomic Energy Dof011se Activities, supra at 4t-43. 

16. For example, the pre•• packet provided by Lawrence Livermore National 
l.aboratory in Novombor 1994 emphasizes 1he NIF's 1pplications to nuclear fusion energy 
research and pure physics, with little men lion of ita tucbnical role as an AOEX program. 
Similarly, in Lawrence Livermore National Laboratory's January-February 1994 Energy 
and Technology Review, the National Ignition foacility is catogorized as a "laser program" 
(p. 30) along with other civilian energy programs. Tho ambiguous public pronouncements 
concerning NIF have confuoed policy makers and the public as to its role and relevance to 
a woapons !ilewardship program. 

Earlier policy statomonts leave less in doubt as to tho interrelationship of ad
vanced laser fusion fa<:ilitiea such as NIF and AOEX. "The Department of Energy pro
gram in inertial confinement fusion (ICF) is not now an enersy program. It is aa oxceUent 
program within Defense Programs (DP) that is generating informotion valuable to the 
nuclear woapo~~s program. It is developing understanding md facilities thnt will pormit 
the complotion of tho design and iniliotion of construction of a Laboratory Microfusiun 
Facility (LMF) which in tum wilt have a major defense role ... 

We accept the NAS (National Academy of Sciences] judgment that the defense 
applications of ICI' IS embodied in the LMF nre of grelll importance to weapons physics 
and weapons effects studios, ud can be realillOd more certainly and much 1100ner than the 
energy goals. These applications would become urgont in tho onae of nuclear explosive 
testing limitations. It is thus appropriate that ICF remain primarily a defense program. 
Novortheloss, tho promi.., of an inertial fusion energy program (!FE) ~~eems to uo to be 
sufficient to begin investment oow in a small collateral program covering those areas oot 
required for tho DP program, e.g. ropotilion-rated, efficient drivors and reactor sllldiea, 
We stress that the energy program makes sense only if the NAS recommended target
physics program is pursued vigoroullly by DP, and care should be taken that adding an 
explicit energy mission not in any way impede or slow down the JCF progress." Fusion 
Policy Advirory Committee, Final Report (U.S. DOE September 1990), 39. The "I,MF' 
may be • succeoaor facility to NIP. 

17. JASON, supra at 40-42 (NOVA)~~~ Science, No. 21, 1993, p. 67, 
These programs ate summarized in Collina, "Abevo Ground Exporimoots (AGEX): What 
and Whore They Ara", Institute for Science and International Security (paper), July 7, 
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1994. 

18. FY 1996 Congrj!ssiooal Budget ReqHelil: Project Data Sheets, Vol. I, 332, 
February 1995, DOEJCR -DD3 J. 

19. JASON, SUpla at 39-43. 

20. Jd., 37. 

2 I. Jd.; fY I 996 CMgiessioo.al B»dgol Roq»rut Proj,.-cl D.Y/1 Sbwl,!, ~ 
vol. I, 328·9. 

22. Seo also Lawr~nc~ liviVml>Ie N1fJtNJJI} ubw.llo?J~ J1Y J 996 CNiiAI ~ 
Management Procss~ Rep!!rt, April 15, J99~ llf'JU.,~JJ-JJPJ.tlJ.l,!J4 .NYlJ)..5-.V· ·~ 
miaoion of th Nalion.allCF prl>8tlm ;s 1Ju...,Yulo: ( 1} 1v pl.ly 1n -liAI ""'" io IIC&t1Jlliug 
physics regimes of interosf in nuoiMT """'~"'»> th>.wiJIJ JUJD lo pro.wM ~ H~ No 

Jated physics dnta, particularly in tho llrOa of -.w;, d!Mi/JIJ; (:1)'14>;>~ ..... oMwi1Jn">mf 
simulation capacity for nuclNr W<JIIpons ul1""18 011 b'lrlllol)ic, /IJclic::~l, .:rod.~ ii.Hds 
(including sensors and conlll)W)d .aDil &DiiJUm}; ,JUJt) p) to tJ61'tiup iMdill .f'fHiaa 11111'4{}' for 
civilian power produ~liotJ.~ 

23. U.S. Depanmtmt of&crgy, EY 1996 CungToGSionaJ Budgot kmuest· Pro@d 
Data She!l!s, vol. I, DOEICR.COJl, 3.2.8[~-.t}. 

See also Lawrence Livetmors Nationll} Llbor.lloLJ1 Pw# BIMifhiiiJt<l Mltcn.rls 
(undated) distributed November 1.994: "Oa.ly .tbs- Nffi, IV!Jv. 1l'•'lW.I' ~ .M.l2!imo;· 
allows on a laboraiOJ)I scale lhe 6hdy of tho fufli011 aspocta of a ~ Bolb FIJ.fi011 sJ 
high energy density physics question$ <'liD bo BDIIlVJJ.TDD »9.!0 ))\)}' R~;~-11; .i~c
answer spocifu: primary RDd s.contbry qut~slion«. Do )ODd cinct s!ockp)p .iDflliJiM. /be 
NIF experiments provido e~ dJJta 11> bW .til#' '.Himl.lll .dlttmWinnr' .n~"~~·~'lmf& 
putor simulations." 

24. Project Data Sheets, supra at 329. 

2S. Dr. Vladimir laldmets, Ru•sian A£ademy of Sciences, "Laborlltory Conver
sion and CTB Negotiations,'' paper doliverod at Rns~ian-US seminar in Nilhny-Novgorod, 
Juno 22·24, 1994. 

26. "Le Projet de Laser Megajoulo," Pbjootif (French scientific joumol} 1994. 

27. Tho U.S. Depallment of Energy has undertaken an unprecedented review of 
tho potential impacts of tho NIF on the proliferation of nuclear weapons. The study will 
anaJy.., the usefulness of NIF to proliferant states •• well as to U.S. nuclear weapons 
designers. !'edoral Regi•1erNol. ~9. No. 249ahurs<!ay, December 29, 1994/Nolicos, 67284: 
Notico of Public Meetings and Requost for Comment Concoming the National Ignition 
Facility and the Issue of Nonproliferation. 

28. JASON, supra at 71-2; Collioa, supra at 5, citing Sandia National Laborato
ries, Summarv Description of Facilitios and Operati!m!, August I, 1992, 41. 
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29. JASON, aupra at 72;'Collina, supra at S. 
30. JASON, supra at 72; Collina, supr• at S. 

3 I. JASON, supro. 

32. Jd. at 7S. 

33. FY 1996 Con&rosoional Bu<!get Request: Atomic Enorgy Oe('!llse Activi· 
ties, supra, voJ. 1, 42. 

34. JASON, supra at 79. 

n ld 

36. Interview with PAul kovaldes, Gramai laboratory worker, October 24, 1993. 

37. Timothy R. Neal, "AOEX I, The Explooivo Regime of Weapons Physics," 
Los Alamgs Scjenco, Number 21, I 993, 57. 

38. JASON, supra at 3. 

39. Jd. 

40. ld. at 4; Collina, supra at I. 

41. JASON, supra at 32. 

42. 1 ASON, supra at 28; Collins, supra at I. 

43. JASON, supra at 28·9. 

44. !d. at 4. 

4~. ld. at 32. A preliminary repo11 on the AHTF is expected in summer !995. 

46. ld. at 34. 

47. Id. 

48. FY 1996 Congressional Budget Ro~uest: Atomic Energy Defense Activi· 
ties, supra, vol. I, 42. 

49. Inter-Agency Working O.oup, supra at 21. 

SO. "Pony llmphasizes Pacific Stability," The W~sbJ.!Ig!On Post, October 19, 
1994, A34. 

5 I. The early hydtonuclear experimoots are described in Thorn and Wostot'.lelt, 
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supra. 

52. While tho I ASON group discouraged the resumption of hydronuciear te.ts 
(JASON, supra at 22), in it• draft report, the fedora! lnter•Agency Working Group recom· 
mended them as part of the SBSS program (lnlor-Ap;ency Working Group, supra at II). 

H. FY 1996 Congressjqnal Budget request: Atomic Enersv Oef!'flse ActivitiOM, 
supra, voi.I, 75. 

54. Arms Control and Disarmament Agency, Documwts on Disarmament, 1968, 
591, 593, cited in Bunn I, supra at 9. 

55. Dunn I, supra. 

56. Inter-Agency Working Group, supra at 3. 

57. Remarks by Dr. Vladimir lakimets during an NGO presentation to the Fourth 
Preparatory Committee Meeting for the Nuclear Non-Proliferation Treaty, January 27, 
1995. (Transcript of panel presentation, "Laboratory 1"osting in a Test Ban/Non-Prolifera
tion RoQime," available from Western States La gal Foundation.) 

58. Inter-Agency Working Group, supra. at S; FY 1996 Coggroosional BudAAJ 
Rogues!: Alowio Encomv Defenso Activities, supra, vol.J, 21-22. 

59. Soo previous nolo. 

60. See Inter-Agency Working Group, supra at 14; FY I996 Coogresfljonal Bud
ItO! R!!<!uost; Alomic Energy Defonsa Activities, supra, vol.l, 41: "BecauSG of its concep
tual similarity to certain aspects of nuclear weapons, tho achievement of thermonuclear 
fusion will provide nucloar weapon physics data, particularly in the area of secondary 
design, and "bovegrormd nuc/eur weapon eflecl.r .rimulation cupobilitie.r." (ompbnis ours) 

61. luter-Agoncy Working Group, supra at 3. 

62. U.S. Department of Defense News Releasu, "Remarks Prepared For Deliv· 
ory By Secretary of Defense William J. Perry To Tho Heory L. Stims011 Center," Septem
boor 20, 1994, 2·3; U.S. Department of Defense News Releuo (Press Conference Com
ments by Deputy Secretary of Dofenso Dr. John Deutch), Suplember 22, 1994, 7. 

63. lntor-Agency Working Group, supra at 8 (recorwnendations for SBSS in· 
clude: "5. Maintain tho capability to design, engineer, and certify new weapons.") See 
also Nuclear Posture Review (overhead slide), supra at 27 (same). 

64. U.S. Department of Defense News Release dated September 20, 1994, 
supra at 3; U.S. Department of Defen&o News Roloaso dated Septembur 22, 1994, supra at 
6-7. 

65. Viewgraphs, Larry Woodruff, Presentation, "Downsizing tho Capacity of 
the Nuclear Complex," August 1994, part of "The Weapons Laboratory System," ptu· 
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seated to Secretary of Ener&y Advisory Board Tnk Force on Alternative Futures for the 
Department of Energy Laboratories, National Security SubsrouJl, Ausu&t 8, 1994. See 
also U.S. Department of F.nergy, Reconfiguration of tho Nuclear Weapons Complox, "No· 
tico to Separate the Current Reconfip;uration Programmatic Environmental Impact State· 
mont (PElS) into Two Separate Analyses: Tritium Supply and Recycling, and Stockpile 
Stewardship and Management," October 24, 1994. 

66. lnter-Agenoy Working Group, supra at 8. 

67. Jd. at 26-7. 

68. Nuclear Posture Review (overhead slide), supra at 27. 

69. The Febr11ary 27, 1995 Draft lntor-Agency Working Group report, supra, 
lists a numbur of theso "upgrados" of existing nuclear weapons systems at paso• 28 and 
29. 

Tko Sandia National Laboratory FY 199~ • 2000 Institutional Plan purports to 
project a futuro downsized and consolidated nuclear we•pons complex with continuing 
dosign work and "tight integration" of production to design. Much of this design/produc
tion is to tako place in 'virtual reality' with 'agile manufacturing technologies' performed 
by robotics to meet futuro advancod weapons needs. Sandia National Laboratory Institu
tional Plan FY 1995- 2000, October 1994, SAND94-I931 at 4·5, 5-2, 5·3, 5-S, 5·13, 5-28, 
7-2,7-6, 7-7,7-10,7-12, 7-16,7-28. 

In addition, tho Department of Energy's FY 19% Budget reflects conceptuftl 
work in 1994 RDd 1995 on at least two now weapons sy.toms: the Precision Low Yield 
Warhead (PLYWD) and the High Powor Radio Frequency Weapon. I'Y I996. Congros
~l.Budo;et Request: A!omio Energy Pef9gse ActivilieA, supra, vol. I, 52. No budget 
allocation for those oyotems appear for fiocal year 1996. There also appears to be discus
sioo in trade publications of conceptual work around a so-<:allod "robust nuclear warhead" 
permitting a short, off-tbo-shelftime frame between design and deployment. "USAF, Los 
Alamos Eye Robust Nuclear Weapon Design for Future Generation," Inside Tho Air Force, 
April I, 1994, I2. 

70. See, for example, Inter-Agency Working Group, supra at S: "As long ao 
nuclear doterreoce remains an essential element of national security polioy, the safety, 
•ecurity, reliability tu1d effectiveness of woapons •ystems in tho nuclear stockpilo must be 
assured." 

71. Soe also Dr. Vladimir Iakimets , "CTBT Negotiations lu Geneva, Nuclear 
Weapons States' Attitudes and Possible Pitfalls," paper presentod in Hiroshima, Japan, 
August 1994, for discusoion of United States and Russian 'first use' policies. 

72. Thom & \\\lstorvelt, supra at 4. 

73. ld. 

74. Cochran & Paine, &uprn at 10-11. 
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75. Coebrau & Paine, supra Rl i, ii. 
76. JASON, supra at 21-2. 

77. Thorn & Westervelt, supra ot S. 

78. Report of tho Ad Hoc Commjlteo oo a N!!Ciear Test Bag to tho Conference 
on Disarmament, 5 Soptembor 1994, CD/1273/Rov.J. 

79. ld.; von Hippe!, "Tho Problem of 'Permitted B•perimenls' Involving tho 
Explosive Release of Fission Energy from Imploded Fission Cotes Under a Comprehen
sive Test Ban", draft paper, March 8, 1995 ('von Hippel'), 1. Frank von Hippo! reports 
that ..,me states have proposed limits as high as 1000 tons. 

80. von Hippe!, supra at 2. 

81. JASON, $Upra at 21-22. 

82. A third ratiooald !hat bas beM advJWs:ed i'DT dist-DW~A' J>}!IPMw.llw ltl
porimonta is tho technical •rsument fbal lh" infDI11lllilll1 lhHt AT.fJ!Il>ly .....WO AI> Ph'~ 
from such experiments can be o'rluiuuH! by IID>nr ADR~ ~ ... ~ .u ...t>t.,..,... 
hydrodynamic fesfs. Sea, for""""""" vtm ~. ""1'1.1>.; Cul;,.,_ .r, }'~ -""""' »lr.Ar 
not ~Jvo,·ote thlt /'lf."t.-.i/iu.n in Jh.b ~nJJr), .Jlt\r.v »H Ml..iP>JP..t.lwJ J...hu.-JJ-4!!)' ~8\~/...,.'.u~· 
nuw 11nderwoy as a whol• tlt> >mi.ODY.Unt:l' JW,-'l"-91''=" -91 :l>'.W.l.\.¥wu>.,~.l>•li•ilt·.>'.).'r.J.tl:w~ 
mamenl goD/.•, und haw o.r /heir <WI/m) pttpo.rr tJse /"'rptUHDfilw .tb; .fl>:iti.IIJ.<> .. <t,..;#mw 
of thoouanrls of nudeor we'\l}Onr. DaniD,11l>,..Vw»rJtw 1~sls ism .liOM1J .rdn>1 .f.9 .-. 

NWS if NWS inv\\111. \i.lliaruo. f>.( IDll!l>u.lP ..S>!a'N"MAJos:iiB"i :illl3iiiw-.Moi>.di>JiJiHJr.-aw 
maintain virluaUy aD ~· of a DUC)NJ ll'lll..,.,8 pFD,p;v» »bJNON .ll~.lltWw ~· 
meols aro conducted or nol. 

83. Those are described in the paper by Dr. Vladimir lakamets of tho Russiau 
Academy of Sciences, "Labs Conversion and CTD Negotiations", deliverod in Nizhny
Novgorod, Russia in Juno 1994. 

Source dot•umen/.r aval1uble from 1Ves/er11 State.• Legal Foundutiun. 
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TREATY ON THE NoN-PROLIFERATION 
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EARLY ORTE RHO TO NUCLEAR DISRHMRMENT. 
RND ON R TRERTY ON GENERAL RND COMPLETE 

~nunuruT UNDER STRICT AND EFFECTIVE 
INTERHRTIONRL CONTROL ... 

"1'his important report, which shoulll be widely public/ted, re1•ea/s 
the truth about tlte United States gv••ernmelll s pla11.s to continue 
nuclear weapons development well into tlte next century. " 

-- Theodore Taylor, former nuclear weapons designer, 
· Los Alamos National Laboratory 

"An eye-opening expose ofwhat'.s really happening in the weapons 
laboratory. A revealing, important contribution." 

-- Michio Kaku, Professor, Physics Department 
City University of New York 
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(C(Q)~)f 
Military Production Network 

A national alllanca of organizations working to address issues 
of nuclear weapons production and waste clean-up 

Mftrnbtu Qcoop1 December 1, 1994 
,.,.,....;.;.,J"h..,.g.!l-.'o.~ 
o--r.CO Secretary Hazel O'Leary 
c. ............. 
"--"" 
COIQ.,siQfi.I--ID 
A.d-..,•~ ....................... 
c.ii-IOO"!rwi---'Jwcoo:• 
s--M. CIA 

CAUIIOIOiarHN.ilt!Co-... 

·~>« 

U.S. Department of Enr,rgy 
1000 Independence Avenue, SW 
Washington, oc 20585 

Dear secretary O'Leary: 

c-.-c.-..,._...,.Huo:....,u.r, 'l'he Military Produccion Network. is an association 
~;;;._,...,. of local, regional and national organizations working 
~.:;~~.,.,_ .... ...,_. together to promote education and action addressing 
,.....,R........,~tote .... --• issues pertaining to the Department of Enargy Nuclear 
~~H-.\nc:. Weapons Complex. As citizens who live in the shadows 
"-eo.a-.b'P-.aJ .... - of nuclear weapons production plants, we have a 
~ ..... F".. legitimate interest in the recoanition and observance 
t:E:-~P~ of ~ur fundamental. rights to pu.blic safety, . . 
~~~ env~ronmental qual1ty, government accountab~l~ty and 
w~ ....... oc due process. 
Hlwo-£-- AQonl-eu• 
~.WA 

"-el~~ 
S.-1•. WA 

~._p...,_ 

-·"' .. ..........,e.--..s.--v,. -1.1~01-1 
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~=,;.-' 
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S-.WA 

~~~~ 
O..~'idt•· rn 
p..,..,....,.,..N'..;gkbot •• 
................ /P"""""-1 
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We are writing to you concerning three closely 
related matters: the proposed Programmatic 
Environmental Impact Statement for Stockpile 
Stewardship and Management, your recent announcement of 
plans to proceed with design for the National Ignition 
Facility (NIF) and of the Livermore National Labo~atory 
as a preferred site, and the continuing National 
Environmental Policy Act noncompllance represented by 
the construction ot the Dual Axis Radioarachic 
Hydrodynamic Test facility (DARHT) at L~s Alamos 
National Laboratory. our specific concerns and 
requests for action are the subject of this letter. 

We are pleased with the Department's decision to 
pursue programmatic review of proposed aboveground 
simulated nuclear weapons testinq facilities, related 
technologies, and scaled down warhead production and/or 
"remanufacturing•• facilities. We also appreciate your 
commitment to the process initiated by Congressman 
Dellums to assure broad public participation in a 
comprehensive review of the potential proliferation 
effects of the National Ignition Facility, viewed in 
context as part of the broader proqram of "stockpile 
stewardship." 

The nature of the announcement at Livermore, 
however, implying that the ~ational Ignition Facility 
proliferation issues already had been largely resolved 
within the Department and that both project approval 
and selection of the Livermore site are virtually 
assured, has given us cause for concern. The resulting 
press coverage in many California newspapers conveyed 
the impression that any further environmental or policy 
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review by the Department of Energy is a mere formality. Viewed 
in a broader context within which the Department is continuing to 
construct the other main near-term above ground experiment 
facility -- the OARHT -- without proper NEPA review, the NIF 
announcement has raised doubts concerning the commitment of the 
Department to environmental review which plays a genuine role in 
decision making. Because we believe that the stockpile 
Stewardship and Management PEIS can play a significant role in 
improving DOE NEPA review and public participation therein, we 
wish to offer at this early stage some thoughts on how to make 
the PEIS process as meaningful as possible. 

In its Federal Register notice announcing the new PEIS, the 
··Department stated that 

"The purpose of the Reconfiguration PEIS was to establish 
the locations for the future weapons complex missions. It 
was envisioned that, once future mission locations were 
established through the PEIS process, project-specific 
environmental analyses would follow the PEIS and cover in 
detail the projects necessary to implement the PEIS 
decisions at each site." U.S. Department of Energy. "Notice 
to Separate the Current Reconfiguration Programmatic 
Environmental Impact statement {PEIS) into ~wo Separate 
Analyses: Tritium supply and Recycling, and stockpile 
Stewardship and Management," october 28, 1994, 59 FR 
54175-01. 

We agree that the environmental review sequence stated 
above is the only one which will allow the proposed Programmatic 
review of Stockpile Stewardship and Management to play any 
significant role in decisions about the future of the weapons 
complex. Programmatic environmental review should come first, to 
be followed by project and site-specific environmental review 
only after fundamental policy alternatives have been considered, 
informed by the public participation NEPA provides. To proceed 
with site specific or project specific analyses for major new 
weapons research, development, testing, or fabrication facilities 
prior to that Programmatic review will render the PEIS process 
virtually meaningless. In particular, proceeding with the 
environmental and policy reviews and decisions for the NIF and 
the OARHT prior to completion of the Stockpile Stewardship and 
Management PEIS will essentially predetermine the character of 
the two weapons laboratories involved for the foreseeable future, 
and will commit the Department as a whole to a vision of 
"stockpile stewardship" centered on the long-term maintenance of· 
a formidable complex of nuclear weapons research and testing 
capabilities. In addition to their central role in stockpile 
stewardship generally, these two projects are likely to serve as 
"magnets" at the laboratories where they are located, assuring 
that other nuclear weapons research programs and facilities will 
be located there. For these reasons, both NIF and DARHT are 
actions which threaten to p~ejudice the ultimate decision being 
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analyzed in the stockpile Stewardship and Management PEIS, and 
should proceed no further prior to the completion of that PEIS. 

In regard to the proliferation impact analysis for the NI:, 
we appreciate your commitment to a "Key Decision One Prime 11 which 
will come only after the public process in~tiated by ~ongressman 
Dellums. We would emphasize, however, that in this context the 
NIF cannot be addressed in isolation from the entire set of 
proposed nuclear weapons research, development, testing, and 
simulation programs referred to as "stockpile stewardship." 
Other nations, in evaluating u.s. nuclear weapons capabilities 
and intentions, will be considering the NIF as part of a broader 
program which includes both these technologies and any "stockpile 

·management" facility upgrades which will restore our capacity to 
remanufacture existing weapons, or perhaps even to ma~~facture 
new warheads. In order to provide a genuine national debate on 
these issues, the Department should provide a public 
participation process for the nonproliferation analysis which 
will allow, in Congressman Oel!ums' words, 

a comprehensive examination of this question that allows the 
public an opportunity to respond fully to the issues that 
are on the table, something akin to a programmatic 
environmental impact statement. "Dellums Applauds Secretary 
O'Leary's Decision to Fursue Proliferation Impact of 
Proposed National Ignition Facility," News and Views of 
Ronald v. Dellums, October 21, 1994. 

In the three years since the Department of Energy first 
announced its intended Programmatic Environmental Review for the 
Nuclear Weapons Complex, the public repeatedly has been promised 
a comprehensive review which will address the fundamental policy 
and environmental choices represented by the many new tacilities 
proposed at the various Department of Energy sites. In those 
three years, design and construction for several facilities 
has proceeded without the comprehensive policy and environmental 
review which is needed to provide the public with both an 
accounting of environmental impacts and a rationale for both 
policy and siting choices. We can no longer accept the piecemeal 
reconstruction of the Nuclear Weapons Complex while the promised 
Programmatic review is endlessly pushed off into the future. In 
order to restore public confidence in the integrity of the 
Department's policy decision making and in its public NEPA 
processes, we ask the Department to: 

-- Clarify that no decision has yet been made by the 
Department to proceed with construction of the National 
Ignition Facility, and that no site for the facility has 
been selected. 

-- Delay project specific environmental review and 
construction of proposed Stockpile stewardship and 
Management projects until completion of the proposed 
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Stockpile Stewardship and Management PEIS. If the 
Department believes that particular projects are so pressing 
that they must go forward outside the Programmatic EIS 
process, the justifications for doing so should be publicly 
explainea. 

-- Along with a rigorous and detailed analysis of the NIF, 
include in the proposed proliferation analysis the entire 
array of Stockpile stewardship and Management technologies. 
The nonproliferation analysis will be most meaningful and 
effective if it is, essentially, a companion in scope to the 
proposed stockpile Stewardship and Management PEIS. 

-- Include in the Stockpile Stewardship and Management PEIS 
a range of alternatives from a •zero" stockpile, through 
very small stockpile sizes, to the higher ranges proposed by 
the Depart~ent of Defense. These alternatives also should 
be tied explicitly to alternative policies for use of the 
weapons themselves. A nuclear weapons policy, for example, 
which does not anticipate first use against an adversary 
with high numbers of "hard" targets may require both a 
smaller stockpile and a lower reliability requirement, with 
consequences for both resnanufacturinq and 11 stewardship" 
technology requirements. 

We stand at a critical juncture in the realm of nuclear 
weapons policy. As we move toward review and debate on extension 
of the Nuclear Non-Proliferation Treaty (NPT) and toward 
completion of a Comprehensive Test Ban Treaty (CTBT), the nuclear 
weapons powers, and the United States as the most powerful among 
them, will be watched clo~ly, both by those nations whicb 
staunchly oppose nuclear weapons and by those which may wish to 
acquire them. Our behavior -- whether we appear to be pursuing 
further technological superiority in nuclear armaments, and so 
implicitly legitimating their existence as instruments of 
national power, or instead renouncing their use and committing 
ourselves to their eventual elimination -- will help to determine 
whether a CTBT and an extended NPT, if achieved, will be 
meaningful and effective. In Article VI of the NPT, the u.s. has 
committed already to the latter path: 

Each of the Parties to the Treaty undertakes to pursue 
negotiations in good faith on affective measures relating to 
cessation of the nuclear arms race at an early date and to 
nuclear disarmament, and on a treaty on general and complete 
disarmament under strict and effective international 
control. 

Although the policy alternatives we ask the Department to 
analy~e may not all be within the range of current Defense policy 
options, the reconfiguration of the Nuclear weapons complex, and 
the operation of the complex as reconfigured, involves a time 
horizon stretching well into the next century. These are 
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decisions which affect all our futures, and the public deserves 
the opportunity to participate in the debate -- and to decide 
what will be debated. 

Sincerely, . j~ 

@il' 
Western states Legal Foundation 

for the MILITARY PRODUCTION NETWORK 

Note: Please respond cfo Western States Legal Foundation, l440 
Broadway, Suite 500, Oakland, CA 94612; phone (510)839-5877; 
fax (510)839-5397. 
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Dual Ails Radiogrophic Hydrodynamic Test Facility 
· Drafl Environmental Impact Statement 

Written Public Comment Form V. S. Department of Energy 

I .3 7'1 '~~> b3otl 1 0 
Flf'IIName "'' Last Name 

r my •" e . - I '-----,:-:-~--__) 
Represenung r Telephone 

street Addr~nli 

L____----=-----__1 c=; c=l 
CllJ 

Meeting Location ~Los Alamos. NM 0 Santa Fe, NM 

MeetlngDolo 0MayJI,I99S 0Junei,I99S 

state Z..p Code 

S.eJoh 0 Afternoon 
~Evening 

COMMENT(S) (If pouible, pl.ase identify the 1pecific sectionlpage(s) of the DE IS that your comment addresses.} 

1 A(LIC:VE DAfHT IS Pl\t-T <ff .AN AAM.S Ktr<e BLTNL'HJ ;..os t\L./1,.,05 tlf.JQ L..IV;.e.:_ .. 
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).} tJ-•• 1 d;'POI\.S !IJ.l-tr\\dTC L.y I WJ\ A.Jf Mj (OLJr\'Tn "f m A~ A u Jt.0 
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DARHT EIS Comment 
Received via telecon 5/24/95 3:58 p.m. 
Caller: Jerry Berry 

I Comments: 1) How is 'Other Metal" defined? 2) Does "Other Metal" 
include plutonium? 3) Discussion of plutonium and ites impacts should be 

2 I included in the unclassified EIS so the general public can understand the 
total impacts of the DARHT Facility. 

Comment 26, page I 

r;"\ 
Dear Ms. \(~bb, oops 

What are set-backs excP.pt an onportunity to learn? "ow dp the 
~IdlY 

recent signings of the non-proli~eretion Treaty and the;fomprehen-

sive Test ~an Treaty effect the final outcome of this process? 

Certainly the example set hy our fe<leral pOlicy \fill impact all 

countries. A stanJld of firm support for disarmament will help 
s~ 

further to relax~ politicaL Global stratfky implications 

must be helrt in high reguard as our National ~as contrive to 

keep the funding levels at growing heights. 

"A:> IS /\!lOVE, SO IS BELOW" is " reoson,ble view of the arms re.ce. 

As head ohd shoulders leaders ln the comnetition the USA seta 

standards and gu1111ned which others may choose to replicate. 

The US defense industry has sought to delude the public long 

enough. It ls exactly that tendancy t~eceiva which creates the 

fears which feed that beast. If the Lab could be honest with 

itself, then with public in general, perhaps we can make this 

world a better place. 

To be a complete EIS the IB.rth ''adar in1tiattve should have a 

positive, life afirming alternative which allows for complete 

chRnge to be quick and. sure. Not the intention to gl ve the 'Jombs 

over to the mllltery, but mega stockpile reduction. This work 

to disarm the ·iev1ces should be done on sight, with a mobile 

operation like the cleanup fellot<s a:l: the Espanola SWEIS have. 

1 1 '·'~ need a new ere, a ohan)!e of mission for DOE. !Ustoric secrecy 

traditions and walls need to come down and. more wa1.ls !lo not need 

to go up at DA~ or any other faclllty destgned to continue the 

planetary death wish mission. 
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2 I 

2 I 

page 2 

It takes snort times to ~.eke mistakes. Mistakes which hnve been 

made cannot always ~e corrected. Many of us ameriksns believe 

we have enough radioactive waste already. If the lab needs new 

facilities they should be devoted to finding safe, simple ways to 

detoxify nuclear materials. If all of the waste in Hanford or 

Savannah River gets lnnundated the way the Mississipl did in '9), 

it will not be pretty. De~wtment of Energy should deal with the 

energy which exists ln the waste materills. 

5~~ ~Alternative energies like SOLar, wind, electrostatic and ~hatever 

the brilliant scientists think would be good to live in a world 

aft~r petrolium. Bomb making is like conspiracy to oommltt 

murder, genocide, ecooide. When you wipe out as many folks AS 

one bomb would kill, certainly innocent lives will be lost. 

Consider the butterflies and flo~<ers, the birdies and childrens, 

like the Nazi's you plod toward mass murder. If ~1e W11nt a world 
i '1 

in peace we should fork for peace and putAthe energy of funds and 

research. It ls clearly a good time to look at new ideas, 

Conflicts with the historic preservation and cultural respect of 

native ruins are serious, The health and well being of all living 

~pecies is an aspect of our responsibility to the Creator, Your 

choice to honor ancestors of Pajarito Plateau, the neighbors down 

hill and stream; could save downwin4ers too, Future and past 

generations are the stakes which peoplP. hold in this gambling. 

Reason and ethics must prevail over buracracy and funds. Stop 

pillaging our earth, Respeot our sacred sges and privacy, 

The purpose and need as you st~te lt is paramount to success of 

one political system)yet degrading to life on earth, as is the 

mission of the whole capitalistic techo power trip. 

Comment 26, page 3 

PBRe J 

Can you pos~ible step back and see the impact of western 

civilization on America's west. 'rhe past fifty years has been 

exponential change. What do you want to see in the next fifty? 

CUmulative Impacts and Irretrievable and/or Irreversibility Of 

canstant weapons perfection practices are real on so many levels 

of socipolitics from local to international, However the Cumul. 

3 I Impact to lab workers of 2J9 person-rem (is that per year?) is 

3 

alarming. 

Your should remember that the background is added to this end the 

high altitude fA.otor make this not a question of comparison, but 

addition of more person-rems, Cumulative impact should add the 

x-Hays, backgroun~, accidents, waste emmissions, etc. to the one 

1n question and under study in the document, 

You need an alternative that shuts down the PHERMEX •• , A true 

non-proliferation aternative will minimize the rem dose to trees 

I and people with a sustainable cleanup agenda~· The No Action is only 

a continued action alternative and the action in question is bad, 

The lack af a clear alternative to change from business aw usual 

shows a clear inability to see the big view. Nor is there into 
in 

about how many teats per week, month, day or yearAthis big facility 

4 I will QO at capacity and Wh9t the scientific validity or the findin5s, 

Would a quarter of the tests be enough? What are the tests used to 
para 

prove? What new research is projected? 5-5 last .. graph indicates 

5 I probabilities of on-site damage to Facility from ~~iBmic impacts, 

what does this mean? Too many issues are vague. Re-do the EISI 

Thanks and peace, 
v 

bonnie bonneau 
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Ms. Diana Webb 
DOEILAAO 
528 35th 
Los Alamos NM 87544 

RE: DARHT EIS 

Dear Diana: 

CHRISTINE GRAY CHANDLER 
940 Los Pueblos 

Los Alamos, NM 87!544 

I~ May 1995 

Enclosed is the list of individuals that Rhonda requested I send you. You apparently prefer to 
keep track of who is receiving the draft DARHT EIS. While I am willing to comply with your 
preference I request that you hold the list in confidence and use it only for the purpose of 
transmitting the document. I suggest that you check the list against the one you have been 
compiling as I believe a few of the people on the list may have already received one. 

I On another topic- I continue to be perplexed by whose responsibility it is to provide information 
and answer questions on the DARHT project. I frankly found our conversation of a couple of 
weeks ago very confusing and circular. Perhaps I misunderstand the process but I thought that 
DOE was charged with administering the EIS process. It seems to me that inherent in the 
process of soliciting public comment is providing the information the public seeks to education 
itself on the proposal (within reasonable limits). Otherwise all the public can provide is 
uninformed comments. I recognize that you did give me the name of one lab person who can 

I assist me. However, if he is so busy that he is having difficulty getting back to me, who can I 
contact to get the information I need? I recognize that you are understaffed and that you are not 
a scientist. I do not expect you to be able to answer the questions yourself But it does seem to 
me that DOE should be able to facilitate the access we seek. 

I apologize for pressing the point - I sensed some irritation during our conversation of a couple 
weeks ago and again yesterday about my expectations. But the public conunent period is very 
short. I and others are scrambling to meet the deadline. 

Whatever clarification that you can provide regarding gaining access to information would be 
greatly appreciated. 

Sincerely, 

~~t/.Jk 
Christine Chandler 

Comment 28, page I 

U.S. Department of Energy 
Los Alamos Area office 
528 35th Street 
LOS ALAMOS, NM 87544 

ATIENTTON: Ms. M. Diana Webb, 
DARHT EIS Document Manager 

Dear Ms. Webb: 

6/7195 

Thankyou for your courteous, people oriented managing of the recent hearing in 
Santa Fe. Your equanimity and attention are appreciated. One small suggestion: if, indeed 
the subject matter of comments is to be restricted to the environmental impact chapters, as 
you announced while I was there, should that not be printed in the call tor comments? I 
heard complaints, from both camps, about the quality and effectiveness of Chapter 2, for 
example. Were these not germane? 

2 I I write primarily, however, to register my objections to the so-called round table 
format, though I am sure you hoped it would provide open and free discussion. 
Unfortunately, that was not its effect. 

3 

• LANL has had a $2 million, well staffed, resource backed chance to make its case 
in the draft EIS. 

• In contrast, the public (unpaid, volunteer, often without convenient access to 
materials) has only the hearing to ask for clarification, locate weaknesses, and 
make its points. 

•""\ t..'~·):-.1 
In some cases, questions were answered directly, and that was useful--exc~pt~the 

question why the available material publically stated was not included in the EIS. But in 
many cases, the "answer" gave factually armed, heavily invested, and unaccountable angry 
Lab personnel an chance to argue their positions; creating an unfortunate magnification 
effect to their already significant advantage. 

I would be very happy to discuss this with you further should you desire. 

Sincerely, 
1. ,.__ . 

,<-~id·-~1' ( -:-~.-lu..l.( 
Helen M. Corneli 
2528 Av de Isidro, 
SANTA FE NM 87505 

US DOE/LAAO - IN 
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Diana Webb 
Los Alamos Area Office 
U. S. Department of Energy 
528 35th St. 
Los Alamos, NM 87544 

Dear Ms. Webb: 

176 Barranca Road 
Los Alamos, NM 87544 
June 15, 1995 

This letter Is in support of DAHRT. I am an engineer, retired from LANL, who has 
been involved in the design of weapons systems, both nuclear and conventional, for 
almost 40 years. The United States has invested enormous resources in the 
development of weapons systems which have effectively deterred the start of any 
world wide war and maintained peace for 50 years. 

It Is a very important goal to achieve nuclear disarmament around the world and the 
USA should be a leader in that effort. However, one need only read any daily 
newspaper to realize that nuclear weapons are still abundant ali over the world and 
that there are governments which would use them were they not fearful of massive 
retaliation. 

It is Imperative that the USA continue to maintain a smaller but still reliable and 
superior stockpile of nuclear weapons so long as there are weapons in the hands of 
other governments in the world. Honoring of present test ban treaties is also 
essential. 

Therefore, the only tool available to test reliability and operational readiness of our 
nuclear weapons systems is with a facility such as DAHRT. The construction of 
DAHRT should resume as soon as possible and be finished quickly so that it is 
available for the testing that is needed to maintain the superiority of the United States 
nuclear arsenal. 

:JW-&~··-· 1Rb~ert 0. Hedges 

C.\WPBI\RO\OAiiRT1.RO 
US DOEJLAAo - IN 
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COMMENTS ON THE DRAFT DAHRT EIS, June 6, 1995 
By M. G. Lockhart, 91 Mimbres Drive, Loa Alamos, NM 87544 

Table S-1 (pages S-5 thru S-7l and Tabla 3-3 (pages 3-41thru 3-43): 

1 challenge the Impacts presented and assumptions uaed for calculating Air Quality for 
uncontalned versus enhanced containment. 

a . .NO.._EM,.,.JIWI..S.Q,: 

I could not identify a Table or Exhibit which explained tha NO,, PM,., and so. 
emissions for all alternatives except No Action. The numbers In Table S-1 appear 
to be an Inconsistent mix from Tables 5-1 and 5-2 (No Action, page 5-4), 5-6 and 5-7 
(Preferred Allernatlve, page 5-21), and 5-12 (Enhanced Containment Allarnatlve, 
page 5-37). 

Tabla 5-6 for fugitive dust appears to conflict with Table C1-3 (page C-7). 

Table 5-7 (Construction Equipment) appears to conflict with Table Ct-6 (page C-8). 

Every table for air quallly contained scaling factor errors (exponents of 10). 
Calculations (or possibly data) using the regulatory limit from Tabla 4-3 to 
calculate "Percent of Regulatory Umlt" ara wrong In many tables - Example: 
Nitrogen dioxide In Tabla 5-121s shown as .92 for 24 hours average. When divided 
by .1 o (New Mexico Standard) this calculates to 920%, not 6.3 x 1 o-• aa shown In 
Tabla 5-12. Tabla S-1 shows 3.3% (the same as lor the Preferred Allernatlve from 
Table 5-7), but Tabla 5-7 calculates to 4800%. 

b. Depleted Uranium, Beryllium, and Lead: Par 3.7 states that the Enhanced 
Containment Alternative prevents the release of most or all airborne emissions; that 
25% of the Preferred Allernatlve tests would be uncontalned; and that contained tests 
might result In a release up to five percent of the time. 

This results In a releaae In 28.75% of tests under the Preferred Allernatlve, versus 
5% in the contained caaa. 

Tan percent of the metals are assumed to be respirable (presumably vaporized or 
small particulates). 

Table C1-8 shows that quantllles used In contained tests are generally lower or 
equal to the uncontalned testa. So the only factors which could result In higher 
emissions come from calculating the containment option as a ground level release 
versus an elevated release at 325 feat (par 5.4.2.1.2, page 5-36). This results In a 
percentage of regulatory limits 67 times higher lor beryllium, 4.7 times higher for 
heavy metals, and 1.511mes higher for lead. 

There Ia a factor callad 1 hr X/Q' (Table Ct-8, page C-10) which Is 28 times higher 
for containment and which Is unexplained llllYW.Illnl. 1 am told by knowledgeable 
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COMMENTS ON THE DRAFT DAHRT EIS, June 6, 1995 
By M. G. Lockhart, 91 Mimbres Drive, Loa Alamos, NM 87544 

Individuals that this Is the dlapereion term for continuous releeaa and that the 
dispersion term for short, "puff" releases should be Eta. 

Why Is the air burst assumption used? Uncontalned tests will be on platform•, but 
not that much higher than for the containers. 

Par 5.1.2.1.2 states that the ambient air concentreUona for uranium, lead and 
beryllium are for an exposed Individual located at 0.9 ml southwest of the site. 
Could the elevated releasa assumption for uncontalned testa (325 feet} lob 
contaminants over the .9 mile surfaca level point? 

Table S-1 and 3-3 show uncontalned lead emissions of 1.8 x 10 .. for the No Action 
alternative. Table 5-1 shows1.5 x 1 o·•. 

Table &-1 and 3-3 show 2.5 emissions for Heavy Metal for the 
contalnmentaHernatlve. Table 5-12 shows 2.5 x to·•. 

Table 5-12 shows 3.3 as the Percent of Regulatory Limit for beryllium. This should 
be 3.3 x 10-2. All of the air quality tables seem to show the same problem with 
calculaUon which I noted for N02, PM,., and so,. This leads to the conclualon that 
all tables era suspect. 

The terms "Average dose• and "Collective doase"ln Tables S-1 and 3-3 appear to be 
mislabeling. The 0.6 rem average annual worker dose for Enhanced Containment 
Alternative {Tabla s-1 and 3-3} conflicts with par 5.4.8.3 (page 5-46) and par H5.2.3 
(page H-21}, which state the average annual worker dose would not exceed .02 ram 
and the annual collective worker dose (100 workers} Ia 2 rem. 2 rem Ia congruent with 
60 ram collective lifetime (30 year) dose and with the .3 rem annual collective dose 
used for the uncontalned alternatives. I recognize that workers will be exposed more 
because of container cleanup, but I question a factor of 7 (21.3}. Since no worker data 
are given for the uncontalned alternatives, no calculation could be made to extend the 
.01 ram average annual dose, however, the FTE count would have to be 30(whlch 
seams low). 

15 I Page MC..2: an acre Is 1/640th of a square mila, not 640 square miles. 

16 11 thought that Chapters 2 and 3 were wall presented but did not explain the unique 
capabilities of DAHRT. 

I do not underatand Appendix C. The data are not tied together wall. The discussions 
I throughout the document were not rigorous in defining terms. The reeder's knowledge 17 

level was assumed to be higher mine, with Intimate knowledge of air qualHy and other 
models. 

18 I I suggest that Tables s-1, 3-3, and 3-4 refer to the sourcas In other parts of the EIS. 
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COMMENTS ON THE DRAFT DAHRT EIS, June 6, 1995 
By M. G. Lockhart, 91 Mimbres Drive, Loa Alamos, NM 87544 

II suggest that someone not Involved with preparation of the document needs to cross 
19 check text and tables against each other and do a hoho test on data. Any data, 

assumptions, or descriptions which are not intuitively obvious nelda to be justified. 

Socioeconomics: 

I No data are shown for the No Action Alternative. Since the other aHernatlvea are stated In 
20 terms of Incremental dollars and FTEs In relation to the No Action Alternative, the wrHers 

must have these data. They should be Incorporated. 

21 1 The EIS does not state tha socioeconomic Impacts on Other parte of the weapons complex 
for the different alternatives. 

221lsuggest adding a Total column In Tables in Chapter 5 and Appendix G. These coats 
appear to conflict with the cost presented In Tablee S-1 and 3-4. 

Plutonium: 

23 1 The unclassified summary from the classHied portion of the DAHRT EJS should be 
incorporated In the unclassified EIS. 
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Comment 31, page I 

Dual Axis Radiographic Hydrodynami< Test Facility 
Draft Environmental Impact Statement 

Written Public Comment Form 
U. S. Department of Energy 

I (i HtUS I rn I l"?e c,l e.Js I 
First Name Ml Last Name 

I $LiY I 1.-----::;;:t"'fJ.-:---:=;7-;-1<-/..,Y,._.,I 
~ Representing? Telephone 

[ er cf <Sdlx .:l-0 -I 
J ::itreet Address 

[ S-4-JA Fe l 
Clly 

Meetln; locotion C Los Alamos, NM j.1Q Santa Fe. NM 

MeeUng Dote 0 May ll. 1995 ~June I, 1995 

I.N11, I I ¥7 So/ I 
State Zip Code 

Seeelon 0 Afternoon 
f.\l Evening 

COMMENT(S) (If possible, please identify the specific secllonlpage(s) of the OEIS that your comment addresses.) 

d J.d.~ .#l L.a. ,~ ~~ ~ ... -., 
(,:Y,. &~ 0Y'2 J:..A. bK ,1-<-A-. ~ 

3.1cl. s 0«?-nx?->d :U.... .. """' ., D11€ ,lc- a-+r ~ 
~~ ~ ·~·- ,'J_, :__JZt_ .~~ d LL.v£. ·~ 6> ~ 
~-~ ~~O.c.: ~ dll 41.' ., ·--- -- -~ - . . . 
~_I o. I.?..... ;d.;, <>Wt._.;__ ....:., ~ ~IJ, c.... 

''£.d t.,.~ '' .. -• ..u, '·a£..,,., a.&{ ,co fo ,...,,..-(.A, t J._;*; 
I"~ e,.,.J../l £A. L,;.' .iJ. n c--:-fJ. L 4._. L L~ A ~ 

;?fe~ reJ) ~ ............. ,.O#e~.m€-k •• ):4 ~A,-.. 

~~~,~~e(l 
~ 
I 

:i:iLi~-tz?f!(MW~~c~ 
~~·~ ~~~-=~±~? 
~}7~~~~~-~/ 

Please submit to the registration desk at the public meeting. 

I I 

I I 

Comment 32, page I 

Ms. Diana Webb 
NEPA Compliance Ofl:icer 
Los Alamos Area Office 
528 35th Street 
Los Alamos, NM 87544 

ATTN: DARHT EIS 

Dear Ms. Webb: 

Marion M. Morgan 
75 Lorna Vista 

Los Alamos, NM 87544 

June 9, 1995 

On behalf of the Democratic Party of Los Alamos County, I submit the following official 
comments on the Department of Energy's Draft Environmental Impact Statement on the Dual 
Axis Radiographic Hydrodynamic Test Facility (DARHT): 

DARHT presents the best current means for evaluating the continuing safety and reliability of an 
aging stockpile. 

For fifty years, nuclear testing has been the key to ensuring a safe and reliable nuclear stockpile. 
However, with President Clinton's decision to e>rtend the nuclear testing moratorium, an 
alternative means for responsible stewardship is imperative That means is the immediate 
establishment of a vigorous, state-of-the-art science based stockpile stewi!Tdship program. 

DARHT is an integral component of science-based stockpile stewardship. Nuclear weapons have 
been certified to be safe and reliable in the context of the missions they were designed to serve 
and the length of time they were expected to remain in the stockpile. Through limiled post
deployment nuclear testing, safely and reliability problems have been discovered and remedied in 
approximately one-third of stockpiled weapons. Thus over time, the Nation may lose the 
necessary confidence in the stockpile, without the resumption of nuclear testing, or without a 
partial replacement for nuclear testing. 

In evaluating the Draft ElS, we have reviewed the Department of Energy's environmental 
assessments We find those assessments to be carefully drawn and believe that they fully consider 
the appropriate environmental issues and possible mitigating factors. 
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Comment 32, page 2 

I DARHT is without question a vital tool for maintaining confidence in an enduring stockpile and 
therefore key to the Nation's nuclear deterrence policy. for this reason, the Democratic Party of 

2 I of Los Alamos County endorses the Department ofEnergy's preferred alternative which is to 
complete and operate the Dual Axis Radiographic Test Facility. 

Sincerely, 

11~/11.~ 
Marion M. Morgan 
Chairperson 
Democratic Party of Los Alamos County 

Comment 33, page I 

Ms. M. Diana Webb 
Los Alamos Area Office 
U. S. Department of Energy 
528 35th Street 
Los Alamos, NM 87544 

Dear Ms. Webb: 

Re: Draft EIS for DARHT 

320 Valle del Sol Drive 
Los Alamos, NM 87544 
June 26, 1995 

Enclosed are some comments on the draft Environmental Impact Statement for 

DARHT that I request be taken into consideration when the document is revised. 

Enclosure: a/s 

z~~ 
Ann Pendergrass 

30004691 
US DOE/LAAO - IN 
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COMMENTS ON DRAFT EIS FOR DARIIT 

Ann Pendergrass 
320 Valle del Sol Drive 
Los Alamos, NM 87544 

1.0 Noise 
1.1 Limited data 
Only one noise test is reported and no data from Los Alamos townsite are presented 
although the prevailing day time winds from T A-15 are in that direction rather than 
toward White Rock. White Rock data are extremely incomplete. Table C2-4 contains 
typographic errors. 
More noise tests should be performed under different meteorological conditions and data 
should be recorded at the nearest townsite dwellings as well as Bandelier and White Rt:~d<. 

1.2 Lack of comparison 
Results are reported (Table C 2-4) in hertz and dBA. Some sort of equivalent in loudness 
understandable to the general public needs to be presented for comparative purposes. 

2.0 Air Quality 

2.1 Criteria pollutants 
Annual emissions of criteria pollutants are presented in Section 4 .2.4 and Table 4.1. 
However, cumulative impacts (Section 5.9) does not roll up the annual increases in criteria 
pollutants by alternative. As there are differences by alternative in heating and other 
attributes, this information should be presented. 

2.2 Uranium Emissions 
Section 4.2.5 and Table 4.4 present uranium emissions from LANL without dynamic 
testing addition included. Some table should present all uranium emissions, dU as well as 
other forms. 

2 3 Summary of potential air quality impacts 
Section 3 .II and Table 3.3 show for enhanced containment alternative greater emission of 
Be, heavy metal, and Pb. This doesn't make sense and needs to be reevaluated. 

2.4 Release models 
Releases for all alternatives except enhanced containment are modeled at 325 ft 
ewlevation whereas the enhanced containment is modeled at ground level. Strong 
justification needs to be provided or, preferably, model all as ground-level releases using a 
putT model. 
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Dual A•is Radiographic Hydrodynamic Test Facility 
Draft Environmental Impact Statement 

Written Public Comment Form 
U. S. Department of Energy 

~"c."--==--._: [J iPoAH~!...il..cc___ J 
First Name Ml lasl Name 

c-· __ _, L- ----=--
Representing? 

I j)o '?,~( , ... , n 
Street Address 

_!..,9~ J\L'-"'"" .. _~ ----
/ City 

Meeting Location @G_;.Afamos, NM lJ Santa Fe, NM 

Meeting D•t• B"May 3J. 1995 0 June I. 1995 

Telephone 

_______ =-:__j 

Gi;;:J L_o-7!) 'I 'I I 
State 

Session 

Zip Code 

:::l~oon 
~vening 

-==-=·· =-::.. =-----=-
COMMENT(S} (If possible, please identify the specific sectionlpage(s) of tt'le OEIS that your comment Bddresses.l 

I ~_Tf\~·.t,~~-__Xk_<'""~~-~-.,.o ... Ld"'t 

__ ('~~(';.I;:,__ ·--- " ... -· -----

·----- -------- -----· 

1

- 'T~~·•<-•h. ·"'"'9.\.\,~. 0(\..<~d UJI\~o'""'e"\: of yl~""'-
2 -~~<\ t.o~IJ.~~\;c.~~~i<l~---· 

___:Q_!',J._!\_L__ _____ ., -------· ----- ·--

----

31 _::_j\~~<e.>~ ~~\ !'l'\'T/c:_Ti\T. _ _'u,_~~\~. ht~'dle~t"~.·, 
-~~~.\;.,~ ~\.~ ·-- ·---- --- , __ 
---·--- -------

4 I ::__/),.1,!,", ~--~(:~~ \>1\to.l'-"""~-~·de..___ 
-"-~·~·---·---· ·------- ____ ,. ---

5 

6 

----------------------· 
:__Wuvl~ ~- \.,..\ ~""~q()\;e,...·,n.<~~-.l :011,_ moAtl.) .. 

~ VVu,\d E:_..,\-,,..,,._.L (o<~t•:l\.,.t~~\;._.~t~ e~ _1:._ 

__ Jo~l. ·,._\~~~t<Or-t.lty.~ '•&· "'-!>.~~!,; c'•"-Mt"'~ ....... _If.:. __ 

·_~"\.4.,\v~~i'b4e.~ ----· ·----.---· --· 

., ___ _ 

Please submit to the registration desk at the public meeting. 
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Comment 35, page I 

Dual Ads Radiographic Hydrodynamic Test Facility 
Draft Environmental Impact Statement 

Written Public Comment Form 
U. S. Department of Energy 

~~-
last~ 

-~c 

.---- -· [J L_~·--- : _:] 
First Name Ml L .. 

Representing? Telephone 
,---- ----- _=._j 

Street Address 

r-:~--
City 

Meeting Locllllon 0 L06 Alamos, NM 0' Sanla Fe. NM 

M .. llng Date C May J I. 1995 ~ June 1. 199.~ 

I ___ I l ·--:==1 
State Zip Code 

session 0 Afternoon 
rJ Evening 

COMMENT(S) (If possible, please identily the specific sedionlpage{s) of the OEIS that your comment addresses.) 

~$/0 ~- LtTNL __ ~.,-~ ~ 
-_~k~~2:::~_J~·· ~~~ 
~ Sl'lrv-e ~ 1M <l\.NL ·~ ~ M' .. 
~~~ --=t:>c?S-3-n Nll~~~ ( ~~ 
~~0<ff~') Oh ~ ~= t\it r\s>-A~ J 
~ .,tt,-,v~~ o-.~~~<J?&-~w ~ 
~-M r~c,-{i_~~~~~~-~-j 
~E~~\~. -~~--
-~~~ ."'NL --~~ 
-~-~-~~~~~l~~-~~ ~ ~~~-~¥ .. 
~~±we.. ... .. .. ~-- ---

--------- ----- ·---

---------

Please submit to the registration desk at the public n•eeting. 
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Robert Sander 
:!.442 47 st. 
uOS Aiamos, NM. 87544 
June il, 1995 

Diana Webb 
DARHT EIS project manager 
Dept of Energy Area Office 
528 35 st. 
Los Alamos, NM 97544 

Dear !-Is. Webb: 

us 

! have a few comments on the dra:t EIS for the DAHRT project 
which I hope can be addressed in the final draft. I be!ieve 
consideration of these comments will make a technicai:y stronger 
and more defensi~le final document. 

l. In the EIS there is no comparison of t:-,e costs of 
decommisioning and cleanup for the various alternatives. Without 
including the cost of cleanup the enhanced containment alternatives 
appear to be far more expensive than the preferred alternative. 
:his is due to the higher initial construction costs. Because 
eventual decommisioning and decontamination is a certainty for all 
these options, and with the preferred alternative decommisioning 
of the PHERMEX site will begin only four years after completion 
of the .new DARHT facility, it should be possible to estimate the 
relative costs of cleanup. Major decisions such as OARHT 
construction should be based on complete lifecycle costs rather 
than on arbitrary cutoffs of essential parts of the !i!ecycle. The 
cost of c!eanup of the DARHT site can be expected to be 
su!:lstantial. !r. appendix D it is stated that for PHERMEX th>3 
ccntaminated area is 630,000 square feet; the cost of cleanup of 
an uncontained DARHT site should be estimated and compared with the 
cost of a contained option. There is no reason to assume that DARP.T 
wi:: not eventually reach a facility lifetime and require 
decommisioning. 

2. There is an increased estimated cost of operating the 
enhanced containment alternative due to the fact that the 
radioactive wastes are RCRA (Resource Conservation and Recovery 
Act) wastes. Apparently the EiS assumes that the same materia! when 
:,lawn i:1to the atmosphere as aerosols is not a RCRA regulated 
waste. This inconsistency in treatment apparently drives up the 
cos~ of the enhanced containment alternative. This must oe 
inconsistent with the intent of the RCRI\ law. In fact RCRA 
re~alates l!q~id wastes, so it does apply to the uranium and other 
mater:als which are used in hyd=odynamic experiments, because these 
e:-lpe:-:.:nents create materials i:1 ~ state which is fluid, o:- ac!:s 
lc~e a ~luici or liq~id (hence the name hydrodynamic). While one 
can argue that the materia! state produced in hyciroCynamic t~sts 
was not envisioned by the RCRA authors, the tact that :luids create 
0o1a3tes wi-.ich can readi!y disp1!rse i~to the environmen~ is st::: a 
characteristic a= the ~ateria: state p~oduced in the hydrodynamic 
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Comment 36, page 2 

tests. The !lARH'!' tests are for the pu:-pose of measuring x- rar 
images, so the wastes are created after the x-ray pulse whiie the 

I 
mate:-~a!s are i~ t:tis fle!idlike state. With a consistent treatment 

2 cf wastes as RCRA reg~latec materials a consistent comparison of 
coustruct~on al:e:-~atives can be made. The cur:-ent assumption that 
the hydrodynamic tests of materials do not produce those mate!"ia:s 
in a state ~hich is a RCRA waste is probably not tenable. 

3. The EIS should be more quantitative i~ the discussion of 
3 I sa:ety levels and reliability, otherwise it is just a collection 

of unsubsta~t~ated opinions. It should state what level of safety 
:s des~red i~ quantitative and probabi1istic terms, and what !evels 
of re!iability are desired. It sho~ld state how those levels where 
derived and t~e rationale for those partic~!ar levels. In 3.10.7 
of ~he Crq=t EIS a~ attempt is made at disc~ssing a!ternatives, b~: 
this is :-eal1y an unrealistic strawman of re!inquishi:~g 
re;:.ability. It should examine the need for various levels of 
=eiiabi!ity such as 99%, 95%, 90%, and 50% in te:::ns of thei:: 
effectiveness in missions and as nuclear deterrence, a~d in ter~s 
of the capabilities of the various options to meet these levels. 

4 
I c:early, it is u::realistic to stat~ that the on~y a~ternat~ve to 

JARHT is an un::elia~le stockpile. 
Simi!arly, the level of safety can be defined i~ terms of a 

probabili::.y of a given unwanted explosive yield for vario·~s 
accident scenarios. The effects of the various alternatives on the 
ability to dete::mi~e these yields should be given in a quantitative 
discassio~, ~ather tha~ the current drafts circumspect and 
qualitative ciisc~ssion. 

5 I 4. !::. section 4.8.1.1 the draft E1S states that no .>ignificar.t 
Ci~ferences in the level o: radiation had been found i~ e:k fou~C 
i~ ~os Alamos ~o~~ty compared to of~site }ocations. T~e ~eierencs 
(?res~uez 1994) is being misread in this case. Actua::y the leve:s 
of u=ani~m !ound on the e:~ ~air are quite significant. ~~e average 
values are high in the !..A. sampie but the standa::-C. deviations 

5 I given are a: so large:: thaa the other samples. These sa~?'e 
star.dard deviations are not counting errors, but I be:ieve, are due 
to at :east one of the elk samples !laving very high leveis o~ 
uranium conta~inatior:. If one asks t.!1e limits set by the samp!e 
standard deviat~on on t~e other sampies from t~e total el~ 
populatior. tr..e pcssib!e Ce~ree of contamination is quite 
s!g:1i=:LC"a:1t. ! do:1' t ]c"!ow of fe2era1 standards for e!k ~air 

l
contami~atio~, but the amounts, if inhaled during dressing the 

5 carcass, would exceed the £ede::-al !i:nits. T~e E!S shou!d 
correctly ~ead t~e reference, and sho~!d note the true hazard o~ 
t=ansport o~ urac~~~ thro~g~ this mecha~ism. 

Yours Tru!y 

1UJ- .LJ/l 
:<o!:>er~ Sande~ 

2 
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Dual Axis Radiog,..phit Hydrodynamic Test Facility 
Drart Environmental Impact Statement 

Written Public Comment Form 
U. S. Department or Energy 

Lcl_elM£.1/!t ~ L1J I s_wc Tt....LL(. 
First Name Ml Las1 Name 

r-· COv151A.H~ ~ IYI:t ~ 
Repr nting7 Telephone 

<iSn c~ _-c_](j~IJIA 6 ~I ... ~-i_2_rp _::-____] 
street A1 ldle55 

~/)~ 
I I . ---

Meeting location 

Meeting Date 

City 

1:8'Los Alamos, NM 0 Santa Fe. NM 

jKMayll,l995 Oluncl, 1995 

.J . ~uti 
Slate 

Seatlon 

R77 ?? .. J 
Zip Code 

~emoon 
C E"'·ening 

COMMENT(S) (If possible, please Identify the &pecific section/page(s} of the DE IS 1hat your comment addresses.) 
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[ Bernie Weinsleln, 2:03 PM 5/23/9 ... ,DAHRT 1 I 
X-UIOL: 801324931.015 
Date: '1\te, 23 May 1995 14:03:30 -0600 
X-Sender: wainsteinQesa.lanl.qov 
Mime-Version: 1. 0 
To: pto9L<'Inl.OOV 
From: wein11tein9esa. t....:ml.GJV (Bernie Weinstein} 
Subject.: OAHRT 

X-Mailer: -<PC Eudora Version 2.0.1> 

I believe the Santa Fe contingents will raise any legal barrier they ctm in 
order to prevent the Lab from doing any ~apons work. I suspect they would 
favor unilateral disarmament. 

I I'm an avid reader of current events and have never seen any reliable 
evidence of environmental cl&Mge caused by 3 decades of work with PHERMEX. 
I believe that DAHRT will also be benign. 

I hope that oor goverrunent will show some courage and ignor~ the ravings of 
2 I &pecial interest groups. OOE should do what'& right [or the country as a 

whole. It saa:lens me that the last sentence needed to be written. 

~--Prinled for pto@lanl.gov (Palricla Trujlllo-Oviedo) 1 I 

2 
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MS. WEBB: Good afternoon. I'm Diana 

Page 2 

Page 3 

2 Webb. I am with the Department of Energy, the Los Alamos 

3 Area Office. This is the Los Alamos afternoon session of 

the public hearing on the DAR.HT draft EIS. with me today 

at the round table is Barb Stine. Barb is the deputy 

6 division director for the Dynamic Experimentation 

7 Division at Los Alamos National Laboratory, and Jas 

8 Mercer-Smith. Jas is the deputy program director for the 

9 Nuclear Weapons Technology at Los Alamos National 

10 Laboratory. 

11 This is a round-table session. My of 'You 

12 are welcome to sit with us at the table. It's not 

13 reserved for me, Barb, Jas and Jerry. So please, feel 

free to come forward to sit at the table with us and join 

15 us in our conversation here. 

16 We are here today to listen to your 

17 comments on the draft OARHT EIS. OARHT stands for dual 

18 axis radiographic hydrodynamic test facility, the OARHT 

19 facility. The Environmental Impact Statement is a 

20 comparative analysis that has been prepared by the 

21 Department of Energy with assistance from the contractors 

22 to provide a look at the potential environm~ntal impacts 

23 that could occur if the DARHT facility were to be 

24 completed and operated, or if one of the other 

25 alternatives examined in the document were pursued 

Multi-Page m 

Page 4 

1 instead. 

2 our format for today is, we have three 

3 areas. This is, as I said, the round-table room. This 

is a place where you can present formal comments for the 

record. Irene Delgado is our court reporter. She will 

6 be taking a verbatim transcript of the session this 

7 afternoon. That will serve as the formal record of these 

8 proceedings. 

We will also have a scribe. Tom Alexander 

10 will be the scribe. As we go through the comments, he 

11 will be taking down, encapsulating, the statements, 

12 comments, questions that you ask., and we will be hanging 

13 those sheets around the room, also. 

14 Ke are particularly asking today for your 

15 comments on the adequacy and the accuracy of the draft 

16 OARHT EIS. The draft OAR.HT EIS looks like this. It's 

17 this big book that we have here, and there's copies of it 

18 around. If you would like a copy, please see the 

19 attendant at the front desk; give her your name and 

20 address, and she' 11 make sure that you get a copy. 

21 The back of this room is our information 

22 area. we have a lot of information displayed on this 

23 project, on radiography, on different aspects regarding 

24 the environmental program at the laboratory, and I think 

25 that you will find that very interesting. Please feel 
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free to look at that. You can wander back there at any 

time. As you can see, it's just an open area. we will 

3 also have breaks from time to time when you can feel free 

to go back there, ask questions of the people who are 

standing there. We have representatives of the Los 

6 Alamos area office, of the Department of Energy, the 

7 Albuquerque area office of the Department of Energy, and 

8 various specialists from Los Alamos National Laboratory, 

9 and from Battelle Pacific Northwest Laboratory, who is 

10 the contractor who prepared this document for us. 

ll In the transportable, slightly down, 

12 outside, a little bit behind this building, is a room 

13 where, for want of a better tem, I will call it the 

14 quiet room. We have some people in there. Feel free to 

15 go in there, sit down. If you would like to record a 

16 statement for the record, we have a tape recorder in 

17 there. 

18 If you would like to provide written 

19 comments, we have some comment forms in there. or if you 

20 just want to have a lengthy conversation with someone 

21 that you want to sit down and do it where there aren't so 

22 many people around, please feel free to use that room. 

23 The format today is somewhat interactive. 

24 We are here to listen. We are also here to answer 

25 questions that you might have, engage in dialogue with 
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1 you, it that is what you would like to do, and. do 

2 whatever we can to facilitate the public participation 

3 with this draft EIS. 

4 I'm going to tell you a little bit about 

5 what the EIS is. I'm not going to take a lot of time. I 

6 do not have overhead projection slides. I do have a few 

7 things up on the wall. The Department of Energy has 

8 proposed. to provide an enhanced high resolution 

9 radiographic capability to perform hydrodynamic tests and 

10 dynamic experiments in support of the department's 

11 historical mission and. the near-term stewardship of the 

12 nuclear weapon stockpile. 

13 That is the proposal that is analyzed in 

14 the DARHT draft EIS. The department's preferred approach 

15 would be to complete and. operate the DAR.HT facility. The 

16 department has looked at six alternatives in total in the 

l7 Draft EIS. 

18 The first is what we call the no action 

19 alternative. That would be to maintain the status quo, 

20 in other words, continue to provide radiographic 

21 capability as we do now with the PHERMEX facility here at 

22 Los Alamos and the flash X-ray facility at our sister 

23 laboratory, Lawrence Livermore in California. The 

24 preferred alternative I just mentioned would be to 

25 complete the DARHT construction, phase out PHERMEX, and 

1 operate the DARHT facility. DOE may delay operation of 

2 the second axis of DARHT pending evaluation of the 

3 

4 

success of the first axis under this alternative. 

We've also looked at four other 
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5 al terna ti ve ways to accommodate the proposed action. The 

6 first would be to upgrade PHERMEX, the existing 

facility. Under this alternative, we would not complete 

8 the construction of the DARliT facility for radiographic 

9 hydrodynamic test facility. We would complete it for 

10 some other use. We would construct major upgrades at the 

11 single axis PHERMEX facility to make it have the dual 

12 axis high resolution enhanced capability that we have 

13 proposed for DARHT. 

14 We have looked at an alternative where we 

15 would provide additional containment over what we do 

16 now. At this time, we do perfonn some experiments on 

17 containment vessels. Under the enhanced containment 

18 alternative, we would conduct the same operations at 

19 DARHT as would be taking place under the preferred 

20 alternative, but tests would be contained either by use 

21 of a containment building or by use of -- greater use of 

22 portable steel vessels that is now the case. 

23 In the information room on the other side 

24 of this portable wall, we do have a model of the DAR.HT 

25 facility as it is proposed. It has a nice little 
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1 li:ft-o!f containment building. You will see what the 

2 containment building would look like. And it also has a 

3 scale model of the type of containment -- modular 

4 containment vessel that is discussed in EIS under that 

5 particular enhanced alternative. 

6 Under the plutonium exclusion alternative, 

7 we would continue to construct OARHT. He would phase out 

8 PHERMEX as very similar to what is -- I'm sorry, I'm 

9 saying this wrong. We would complete OARHT as we would 

10 under the Preferred Alternative. However, the department 

11 would conduct dynamic experiments involving plutonium 

12 either at PHERMEX or some other facility. 

13 The last alternative is the "Single Axis 

14 Alternative." Under this alternative, the DARHT facility 

15 would have one axis completed for enhanced radiographic 

16 capability. The other axis would not be completed for 

17 that type of use, but would be completed for some other 

18 use. 

19 There are several things that the EIS 

20 discusses that are common to all of the alternatives. 

21 Under all alternatives, the department plans to continue 

22 to use the flash X-ray facility at Lawrence Livermore. 

23 Under all alternatives, the dynamic experiments involving 

24 plutonium would take place in the future. Under all 

25 alternatives, the infrastructure involving research, 
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1 waste management, security, maintenance, environmental 

2 monitoring and other types of support services would 

3 continue to take place. And under all alternatives, 

4 eventually, at some point in the future, all of these 

5 facilities would be eventually decontaminated, 

6 decommissioned and demolished. 

In addition to the analysis that is 

8 contained in this unclassified document, the Department 

9 of Energy did prepare a classified supplement to this EIS 

10 that contains additional information and analysis. While 

11 that particular document is not available to the general 

12 public, we have prepared a summary, an unclassified 

13 summary of the environmental impacts that are identified 

14 and discussed in that classified document. This summary 

15 has been made available and has been placed in the Los 

16 Alamos community Public Reading Room, and there are 

17 copies of this for your information out on the 

18 information table that we have in the hall. 

19 The department has also put a lot of other 

20 information in the Los Alamos Community Reading Room. In 

21 addition to the some 200 -- 250 documents that are 

22 referenced in here, there are some 60 to 70 additional 

23 documents that are available that may shed additional 

24 information regarding this project and regarding this 

25 analysis, and we will continue to put that type of 
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1 information in the public reading room as we go through 

2 this review process. 

3 This chart here shows a summary of the 

4 potential environmental impacts of the ditferent 

5 alternatives. This is very hard to read from a 

6 distance. There is a similar chart back in the 

7 information room, but again, I invite you to come up 

8 here, look at this information when we have breaks or 

9 whenever it' s convenient for you to do so. 

10 On this chart, you can see that the other 

11 five alternatives are compared to the status quo, to the 

12 no action alternative. That would be what would happen 

13 if we continued doing what we do now indefinitely over 

14 the period of time that this analysis is examined. 

15 For many or the environmental aspects that 

16 were analyzed, the environmental impacts do not change 

17 across the alternatives. on this chart, things that are 

18 in black type remain the same for all alternatives. 

19 Things that show up in red type indicate where there 

20 would be a greater adverse impact than is the case under 

21 the no action alternative. Things that show up in green 

22 type indicate a greater beneficial impact than is the 

23 case under the no action alternative. 

24 This picture here shows what the OARHT 

25 site looks like today -- well, it looks like that today. 
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1 This photograph was taken very recently, on May 19. It 

2 is an aerial photograph. It shows the two accelerator 

3 halls of the DARHT facility, and it shows how the site is 

4 in a stand-down condition. Construction activities have 

5 stopped pending resolution of this EIS process. 

6 The chart back here on the wall shows the 

7 steps in the DOE EIS process. 'We issued a Notice ot' 

8 Intent t'or this Environmental Impact Statement in 

9 November. We had a public seeping period in December and 

10 in January. Many of you came to talk to us during the 

11 public scoping meeting we had at that time. we issued an 

12 implementation plan for this EIS process in January. We 

13 have, in May, issued the draft EIS that is the subject of 

14 these particular meetings. 

15 A.:tter we consider your comments -- and the 

16 comment period, incidentally is open until June 26 of 

11 this swnmer -- we will then make changes, revise the 

18 text, do what we need to do to take your comments into 

19 account. We plan to issue the final Environmental Impact 

20 Statement in August of this year. 

21 No sooner than 30 days, by regulation, the 

22 department will reach a !1nal decision on whether or not 

23 to proceed with the DARHT project as proposed or whether 

24 or not to take some other course of action that has been 

25 analyzed in this Environmental Impact Statement. 
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1 The Record ot Decision now can be issued 

2 no sooner than mid September. The Record of Decision 

3 will include with it what we call a mitigation action 

4 plan. Those are ways that we come up that are part ot' 

5 the decision that would be used to mitigate or lessen the 

6 adverse environmental impacts that are identified in this 

1 Environmental Impact Statement. 

8 This meeting is your meeting. we are 

9 prepared to be quite flexible regarding the format here 

10 today. If you would like, Barb can give a five-minute 

1l overview of the programmatic aspects of the DARIIT project 

12 and ot the hydrodynamic testing program in general. If 

13 you would prefer not to take that time in that way, then 

14 we can move on directly into taking comments. 

15 Also, if there is anyone here who is an 

16 elected official or tribal official, who is speaking for 

17 the state, the tribes, or one of the local governments, I 

18 would like to give them first chance to talk. Otherwise, 

19 we do not have a sign-up sheet; it~ s sort of your 

20 meeting, your forrn.at, your forum. Feel free to come up 

21 and sit with us at the table and give your comments to us 

22 and Irene will take them down. 

23 When you do give comments to us, I would 

24 appreciate it very much if you would tell Irene your 

25 name. One of the reasons we like people to come up a 
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1 little closer is so we can hear a little better. Tell 

2 Irene your name and, if necessary, spell it for her so we 

3 can have names of the people who spoke to provide a 

4 formal record of this meeting. 

5 Okay. Would people like to hear a five-

6 minute talk from Barb on programmatic aspects of the 

7 D.ARHT project, what the program is all about? Okay, I 

8 see some nods, "Yes, we would," so, Barb, the floor is 

9 yours. 

10 MS. STINE: I will stay seated, if you 

11 will permit me to. I broke my toe over the weekend, and 

12 t~m not all that stable standing up and walking around. 

13 So what I will try to d.o is speak loudly and move my head 

14 around so that you will all know that I'm speaking to all 

15 of you, but I will stay seated unless someone really is 

16 unable to hear me or needs to have me standing for some 

11 other reason. 

18 I would like to spend just a couple of 

19 minutes talking about dynamic tests, hydrodynamic tests, 

20 and OARHT as part of the programmatic areas of the 

21 laboratory and our weapons program. 

22 we have done, historically, a great number 

23 of dynamic tests; that is, experiments on a broad variety 

24 of materials that we look at to determine their 

25 properties and their behaviors at high pressures, in 
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1 motion, and under shock conditions, that are all 

2 generally driven by high explosives. These are high-

3 explosive materials involving high explosives moving 

4 other things. 

5 one of the materials that's been ot 

6 interest, historically, has been plutonium, and we have 

7 gathered a fair amount of information by dynamic 

8 experiments on plutonium always contained in double-

walled, steel vessels. Because of the specific and 

10 inherent characteristics of the plutonium, we have taken 

11 cautions beyond those that we take normally for high-

12 explosive experiments and done these experiments in 

double-walled, steel vessels. 13 

14 

15 

16 

Hydrodynamic tests, as opposed to dynamic 

tests, tend to be full up systems kinds of tests. We are 

looking at primary components for weapons systems. We do 

17 hydrodynamic tests in addition to dynamic testing and a 

18 large variety of other smaller high explosive driven 

19 experiments, and we look here at the full geometry 

20 interactions, shape interactions and the various 

21 materials involved in weapons systems. 

22 We use, for these hydrodynamic 

23 experiments, surrogate materials for the fissionable 

24 materials. Some of the materials that we use typically 

25 are depleted uranium and tantalum and lead. Choice of 
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1 these materials is a function of what kind of information 

2 we're trying to get out of a specific hydrodynamic test, 

3 but each of these materials has behavior and 

4 characteristics significantly different :from those of 

5 plutonium. 

6 

7 

8 

9 

10 

11 

12 

13 

There are several kinds of hydrodynamic 

experiments that we do on a somewhat routine basis. One 

of those kinds is called pin shot, and there we use 

electrical sensors inside a mock device that is made with 

a surrogate material for plutonium. These pins, 

electrical sensors called pins, record the movement of 

the implosion. They look at how the pit surface moves as 

it approaches critical time. We do extrapolations based 

14 on these measurements to estimate what actually is 

15 happening at critical time from these experiments, but 

16 the blast pipe, that is, the piece that holds the pins 

17 and the pins themselves affect the behavior and geometry 

18 and the implosion and they skew the shapes. 

19 There are also certain sets of critical 

20 information that we are unable to obtain from these 

21 experiments. Another set of experiments that we do 

22 routinely that we call hydrodynamic experiments are 

23 radiographic shots where we use, again, the full shapes, 

24 

25 

the full system shapes, without a blast pipe or pins. We 

again have surrogate material for the fissionable 
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1 material in a mock device driven with high explosives. 

2 We detonate the HE and take very high-speed X-ray 

3 pictures of the implosion to get information on things 

4 like density and shapes during the implosion of the pit. 

5 We add this information to very small-

6 scale experiments, to dynamic experiments, to pin shots, 

7 and use the information to refine our calculational 

8 models to allow us to predict material and component 

9 behaviors in a more reasonable fashion. 

10 Right now we have PHERMEX, which is a 

11 machine that was brought on-line in about 1963, and FXR 

12 at Livermore brought on-line in about 1983, as our 

13 principal diagnostic tools for these experiments. These 

14 machines provide the X-rays that allow us to take the 

15 pictures. When these present diagnostic machines were 

16 brought on-line, were designed and brought on-line, they 

17 were viewed as assisting technologies for the final proof 

18 tests for systems that occurred at the Nevada test site. 

19 We are now in a time of a moratorium on 

20 underground testing. Even before we moved into the 

21 underground testing moratorium, the weapons complex, the 

22 technical people charged with getting information from 

23 these shots and others, determined that there was a need 

24 to improve the diagnostic capabilities available in the 

25 present machines, and so the design and concepts for 
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1 DARHT were begun. 

2 These two tools have been important 

3 throughout the recent history of weapons, diagnosis, 

4 surveillance, and development when the complex was still 

5 designing and developing new weapons. We are not 

6 involved in those activities anymore, and we are using 

these tools now and proposing to use DARHT to allow us to 

B have an increased, enhanced surveillance program to 

9 determine the reliability, the safety, and the 

10 perfomance of our stockpile to allow the American 

11 public, the United States Government, the Department of 

12 Energy, to have confidence in the nuclear deterrence that 

13 our stockpile provides. 

14 DARHT, as proposed, increases the 

15 information obtainable by these tests by approximately 

16 tenfold, especially in its dual-axis mode. Both of the 

17 present diagnostics are single-view tools. We get one 

18 view. To provide you with a better feel for it, the 

19 difference between the single view and dual view, I would 

20 suggest that, if you have the opportunity, to go around 

21 the boards here to the information area, and there is an 

22 illustrative set of calculated x-ray pictures that show 

23 the difference between a single view and a dual view and 

24 

25 

the kind of additional information one can obtain. 

Right now DARHT gives us more dose and 
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1 more resolution, allows us to see more deeply into 1 "What-if accident is the inner -- inner container is 

2 systems and d.evices than we can, and as we continue in 2 breached totally and a one-inch hole appears in the outer 

the time of moratorium, where we have no final proof 3 container?" And then that leads to, according to this, a 

test, the information that DARHT allows us to provide to 14 REM dose, too close to the LANL boundary, to PHERMEX 

the modelers, to the calculational people, becomes ever and OARHT. Of course there's no probability given of 

6 more important. that accident, and I think I know why. I don't believe 

The weapons that are stockpiled are 
3 

there's been a careful enough study of the containment 

8 approaching their original design lifetime. We don't 8 vessels to be able to calculate a reasonable probability 

9 have much experience with weapons older than their design of that exposure --

10 lifetime because in the past, new designs were coming in 

11 as old designs were coming out. The information that 

12 DARHT provides is critical to our enhanced surveillance 

41 :: 
12 

But what's totally missing in here, then, 

is the consequent soil and surface contamination from 

such a breach. Now, I scale from some other thinqs I 

13 program and to allow us to retain confidence in our 13 have done, and if you do that and assume, you know, 312 

14 nuclear deterrence. 14 curies or so released, you will get within or up to 10 

15 I would suggest that if you have questions 15 kilometers away, so along way you will get numbers of 100 

16 o.t a specific technical nature on OARHT, on radiography, 16 microcuries per meter square, which is 500 times the EPA 

17 on any of the impact analyses, that you take an 

18 opportunity to go and look at the information area and 

19 talk to the people there. There are experts in all of 

41 :: 
19 

threshold cleanup. So in terms of environmental impact, 

it would seem to me that one needs to include the 

potential of the surface contamination and that I don't 

20 these areas there who are more than willing to answer 20 find anywhere in the unclassified part here. 

21 your questions or engage in discussion with you. Thank 21 The other issue has to do with the fact 

22 you. 22 that no matter what alternative is chosen -- well, I 

23 MS. WEBB: Thank you, Barb. All right. 23 shouldn't say that -- for most of the alternatives 

24 Is there anyone here that is r9presenting the state or 24 chosen, there will still be plutonium experiments, no 

25 tribal government or a local government? And if not, 25 matter what. 
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1 then I will open this up to whoever would like to speak For example, if one took the no action 

2 first. alternative, plutonium experiments would be continued at 

3 We have two folks here at the table with PHERMEX, as I understand it. I mean, that's what it says 

4 us. Would you guys like to go first? Jerry, do you want up there. And I realize, it cannot properly :fit into 

to break the ice? your DARHT EIS; I understand that, but now I'm speaking 

MR. BEERY: You want me to break the ice? in terms of personal things. I would like to see the 

sure, I will break the ice. P.s you pointed out the public be able to give input on whether or not they think 

alternatives, vary -- or have very little variance in we should be doing plutonium. experiments at all. 

9 terms of their environmental impact. And now I'm, of Now, I know all the arguments. You have 

10 course, giving you my own opinion, not as representative 10 to do plutonium becausgo plutonium bombs all have 

Ill 

12 

of the lab. The only issue, as far as I am concerned, is 

the plutonium. I'm not the least bit concerned about the 

11 plutonium and so :forth, but I would claim we have enough 

12 history on it that we can use surrogates other 'than 

13 other things in your table which might be released, like 13 plutonium isotopes for the plutonium experiments and 

14 depleted uranium; there's probably some beryllium, and 14 probably get most of the infomation we need. 

1 I :: 
17 

15 even the lithium hydride, but I'm coming back to that 

16 later. 

17 So to me, the only issue of the 

so in a nutshell, I don't want to see any 

plutonium experiments at all. I don't think the 

alternatives were designed to fit that issue very well, 

18 environmental impact is plutonium, and I was very glad 18 the issue of whether or not we should use plutonium, 

21 :: 
21 

that they extracted some of the classified -- there is 

some information there. But what's not in there at all 

is the source term for per shot. Some people think it's 

19 particularly when the no action alternative still allows 

20 plutonium. 

21 And now to just summarize on the 

22 classified, but the unclassified world knows it's a few 22 plutonium, if you should get a breach with a plutonium 

41 :: 
25 

23 kilograms, so one can calculate the dose. 

24 For example, in the unclassified one it 

25 says, "Should you have a breach," and in here, the 

experiment of a few kilograms of plutonium, probably the 

major impact would not be the doses, even though they 

would be fairly large, but the major impact would be the 
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potential or actually rendering unusable a fairly large 1 million of occurring. 

area, depending on which way the wind was blowing that 2 MR. BEERY: I saw that, but at the same 

3 day, and that concerns me. I work in White Rock; I don't 3 time in the EIS, I saw the discussion of the single 

4 want the wind blowing towards White Rock. I live in Los 4 vessels, and there they talk 5 to 10 percent. When you 

5 Alamos; I don't want the wind blowing that way. 5 multiply 5 to 10 percent by itself, you don't get less 

So I think the potential economic impact could be 3 6 than 10 to minus 6. So it doesn•t sort of jive. You•re 

tremendous if the surface contamination happens to go out 7 claiming that somehow the double wall, each wall of the 

over the heart of TA 55 or, you know, that mesa that has 8 double wall somehow has a much lower probability of 

9 a lot of things, or the heart of the town. So I think 9 breaching than a single wall by itself. so I realize it 

10 there's not enough in there about plutonium, either the 10 says less than 10 to minus 6. I don• t believe it. 

4 
11 source terms for the basic experiments or enough given 11 MS. WEBB: I accept that, and I also want 

12 about what surface contamination would do, and that's all 12 to mention that there are significant differences in 

13 I want to say about that. 13 designs, and I invite you to discuss with some of the 

14 As a footnote, I would like to say a word 14 gentlemen from ox in the information room. Thank you 

15 about lithium hydride. Most of us !rom around here know 15 very much, Jerry. Ed, would you like to talk next? 

6116 
17 

about the recent fire, and that seems to be not treated 

in the Environmental Impact Statement, the possibility of 

16 MR. GROTHUS: Yes. I just had a couple of 

17 technical questions. Do you only get one picture per 

18 what actually happened, and that is, trash piled up, 

19 lithium hydride from the shot landing on the trash, the 
9118 

19 

shot? Do you only get one radiograph per shot, or do you 

get multiple pictures'? Anybody in the room can answer. 

20 trash then burning. That is likely more of an 20 MS. WEBB: I will let Barb answer that. 

21 occupational hazard for people in that area than 21 MS. STINE: From our current -- from 

6 22 environmental hazard to the public, I understand that, 22 PHERMEX and FXR, we get one picture per shot. 

23 but I don't see that treated as a potential problem. 23 MIL GROTHUS: One'? 

24 I anticipate, knowing the way things work, 24 MS. STINE: Yes . 

25 that we will no longer pile the trash nearby so it might 8125 

~--------------------------------------------~ 
MR. GROTHUS: And each shot costs'? 
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potentially catch on fire, so I suspect that issue is, MS. STINE: Lots. A million -- about a 

2 perhaps, now going to go away, but it is nowhere treated 2 million dollars a shot. 

3 in here as -- you understand what I'm saying? The 3 MR. MERCER-SMITH: In addition to the 

lithium hydride is only over in the explosion, but there in:rrastructure costs. 

is no secondary thing treated here. What happens if the MS. STINE: In addition to the infra-

li thiurn hydride goes on the trash which then burns on and 6 structure costs. 

7 on and spreads things around. MR. GROTHUS: How big are radiographs'? 

MS. WEBB: Thank you, Jerry. Jerry, you 91 8 What size of tilm do you use to get that one picture'? 

9 actually did not give your name for the record. MS. WEBB: Mike, can you help out? 

10 MR. BEERY: I'm sorry. Jerry Beery, 10 MR. GROTHUS: Is this the size of film you 

7 Ill B-e-e-r-y. Before I leave, I meant to compliment you and 11 get, or is this an enlargement of the -- of the real 

12 Randy, and I don't know who else worked on it. I don• t 12 thing'? 

13 know, those of you who have been around for a long time 13 MS. WEBS: Is that the size of the film or 

14 realize most of us thought it would be a totally 14 is that an enlargement? 

15 impossible task to put this thing together by May. So 15 MR. GROTHUS: Anybody in the room can 

16 here it is, May. and it•s done. so you get a gold star 16 answer. 

in heaven for putting this together so fast and getting 17 MR. WATSON: It's the smallest -- the 

this done. 18 smallest film cassettes are 17 centimeters in diameter, 

19 MS. WEBB: Thank you, Jerry. We always 19 the largest ones are a meter wide. 

20 like to hear about things like that. Just a couple of 20 MS. WEBB: Could you please identify 

21 remarks. You said that you did not see the probability 21 yourself? 

22 in the unclassified summary here. It is there. It does 22 MR. WATSON: Scott Watson. 

23 reference the fact that related departmental studies 23 MS. WEBB: Thank you, Scott. 

24 would indicate that this accident scenario that you 24 MR. WATSON: The small film cassettes, the 

25 describe would have a probability of less than one in a 25 small film they use are 17 centimeters in diameter and 
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1 the largest ones are a meter wide. 

2 MS. WEBB: Ed, so we' 11 have an idea for 

3 the people that are reading the transcripts later, the 

4 films that you have just held up look to me to be 12 by 

5 18, or on that order, inches. Okay, Ed, do you have 

6 anything else and would you like to identify yourself for 

7 the record? 

B MR. GROTHUS: No. 

9 MR. BEEftY: It's Ed Grothus. He forgot 

10 his name. 

11 MR. GROTHUS: There's no way of doing 

12 dual -- dual axis at the present time? I have a couple 

13 of pictures here. It looks to me -- I'm no expert and I 

14 

15 

16 

asked one of the experts and they denied even recognizing 

the damn stuff. And it looks like to me that these two 

were dual axis and I wondered it they were doing some 

17 kind -- if they have to do two million-dollar shots to 

18 get these things. 

19 MS. WEBB: That is exactly right. That is 

20 exactly right. It• s just like it you had a camera and 

21 you wanted to take two pictures of this glass of 

22 water here -- and I would turn it sideways except I would 

23 pour water all over myself -- that if you want to take 

24 it, first you have to take that picture, and then you 

25 have to set the wine glass down and you have to advance 
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1 your film and you have to take the glass again and turn 

2 it another way and then you have to take another 

3 picture. 

4 

5 

6 have to do. 

7 

e questions. 

MR. GROTHUS: I see. 

MS. WEBB: So that•s precisely what they 

MR. GROTHUS: Thank. you. I have no other 

MS. WEBB: Thank you. Don, did you want 

10 to clarify something? 

11 MR. WOLKERSTORFER: I just want to clarify 

12 the cost. When we talk about a million dollars, that's 

13 for a large hydrotest. 

14 MS. WEBB: Don, could you please identify 

15 yourself'. 

16 MR. WOLKERSTORFER: My name is Don 

17 Wolkerstorfer -- w-o-1-k-e-r-s-t-o-r-f-e-r. so a major 

18 hydrodynamic test might be Sl million, but we do many 

19 smaller ones; for instance, possibly the ones you showed, 

20 those are not a million dollars because we do maybe 40 or 

21 50 here at PHERMEX. Each one of those is not $1 million, 

22 and I think that needs to be made clear. They may be 

23 20-, $30,000. I think that•s important to realize there 

24 

25 

is a difference in cost depending on the complex. 

MS. WEBB: Thank you, Don. 
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1 MR. GROTHUS: If there's anybody in the 

2 room that wou:.d like to take a look at these and maybe 

3 tell me. I don't think anything about it, and I would 

4 hope that somebody in the room might be able to tell me 

5 what this is. 

6 MS. WEBB: I' 11 bet that somebody in the 

7 room could he:..p you look at those, and when we take a 

8 break again, : invite you to the information area and 

9 perhaps Don could discuss that with you. 

10 

11 

12 

MR. VENABLE: Excuse me, Ed. Tell the 

audience where you got them. 

MR. GROTHUS: These came from the salvage 

13 yard, of course. 

14 

15 

16 

17 

18 

MR. BEERY: He bought them for less than 

$1 million a shot. 

MS. 'WEBB: All right, Ed. Anything else? 

MR. GROTHUS: No. 

MS. WEBB: 'Would you like to have someone 

19 else come up to the table and join us. My goodness, 

20 you're a quiet group. Doug, how about you'? I'm sorry, 

21 Ma'am. Please come up. Welcome. Glad to see you here 

22 today. And i! you would be so kind as to provide your 

23 name for Irene, we would appreciate it. 

24 MS. MORGAN: I'm Marion Morgan, chair of 

25 the democratic party of Los Alamos County. This spring 
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1 our central committee passed unanimously, as I recall, a 

2 resolution supporting the completion of the dual axis 

3 radiographic hydrodynamic test facility and its 

operation. We believe that DARHT represents a vital 

5 means of ensuring that us nuclear weapons remain safe, 

6 

7 

secure and reliable. 

That's all of the statement that I have 

8 now. I think. that within a week or two, we will have a 

9 more detailed written statement to submit. 

10 

11 

MS. WEBB: That would be fine, and you can 

either bring any comments that you have by the Department 

12 of Energy office, or mail them to me. My mailing address 

13 is up there o:t the wall. I also have an internal 

14 

15 

16 

laboratory mail stop number, which is Mail Stop A316, 

for those of you using laboratory mail. 

MS. MORGAN: I came in late and didn't get 

17 your name. 

18 MS. WEBB: I'm Diana Webb. I•rn the DARHT 

19 EIS project manager. I'm sorry, perhaps I should have 

20 

21 

22 

23 

introduced myself again for those people that carne in 

late. 

MS. MORGAN: Thank you. 

MS. WEBB: Thank you very much, Marion. 

24 Who else woul·i like to talk to us? Please come forward, 

25 sir. 
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MR. LOCKHART: My name is Milton MS. WEBB: Thank you very much. You can 

2 Lockhart -- M-i-1-t-o-n L-o-c-k-h-a-r-t -- and I would 2 give that estimate to me. 

3 like to read two statements. 3 MR. LOCKHART: This one is in my name, 

MS. WEBB: That would be fine. 4 Mil ton Lockhart. 

MR. LOCKHART: one is from Sid Singer who DARHT is the first in a progression of 

6 sent the statement to me on electronic mail yesterday and 6 more advanced hydrotest facilities planned by DOE, will 

7 asked me to read 1 t today. 7 provide data for the design of later facilities and help 

My name Sidney Singer and I request that 8 identify unknown problems. The stockpile has never been 

the following summary comments be placed in the record of 9 allowed to become this old before. Delaying DARHT until 

10 this meeting, a review of the draft OARHT EIS. 14 10 problems are identified to be solved is akin to waiting 

11 My comments reflect my personal opinions 11 until the flames are consuming your house before applying 

12 and I have been encouraged to present them here by REAL 12 for fire insurance. Nuclear testing was an integral part 

13 as part of their effort to provide alternative credible 13 of the program for 50 years and has been discontinued. 

14 review sources to this process. I understand that this 14 Having not foreseen the demise of nuclear 

15 process is intended to develop and present for public 15 testing, scientists do not have the data necessary to 

16 review an assessment of the socioeconomic impact or the 16 construct accurate computer models which DAR.HT and its 

17 proposed DAAHT project. 17 successor can furnish. DARHT would study chemical 

1B In my first reading of the draft, I 18 explosives and any other part from disassembled weapons, 

19 concluded that, one, the basis for DARHT' s role in the 19 which might be suitable for studying aging effects, but 

20 SS&M mission is not adequately developed. The statement 20 particularly primaries. weapons primaries use chemical 

21 of need on Page 2-4 deals with the need for this type of 21 high explosives. 

11 22 resource and does not explain the need for enhanced 22 Page 29 of the JASON report states, quote, 

23 "The design community has properly judged that improved 
15 

23 resources nor what they are or are expected to 

24 accomplish. The discussions of paragraphs 2.2 and 2.3 24 hydrotesting capabilities are important in the absence of 

25 are superficial and do not define in sufficient detail 25 underground tests. The ultimate goal would be a 
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1
1 

11 
2 

1 tomographic movie of the late stages of the imploding 

2 pit," unquote. 

how DARHT would be used to support meaningtully the SS&M 

mission. 

Two, in the absence of that background, it 3 DARHT' s data can be used in the computer 

is impossible to evaluate properly the various 4 simulations to verify the results of computer simulations 

5 alternatives. such evaluations require knowledge of the 5 and to identify problems which are not readily detectable 

6 consequences of the various alternatives on DARHT' s 15 6 by inspection. Can these data be used to design new 

7 mission, but that mission has not been stated in terms of 7 weapons? Of course; data are data. If the national 

per:tormance criteria and desired outcomes so that 8 policy changed tomorrow, these data could be used for 

9 meaningful comparisons of alternatives based on mission 9 designing new weapons. But more importantly, the data 

10 impact are not feasible. 10 can be used in improving safety and reliability of 

11 Three, of considerable importance is an 11 nuclear weapons. This is also a design function, and the 

12 12 explanation presently absence in the Draft EIS of why the 12 improved weapons could be considered a, quote, "new," 

13 containment alternative is not the preferred one. The 13 unquote, weapon, but not under the president's 

14 notion of releasing into the environment the indicated 14 definition. 

15 quantity o:t heavy metals when presumably a containment 15 DARHT is currently the most cost etfective 

16 technique is feasible boggles the imagination. 16 and prudent way to implement the nuclear policies of the 

1

17 United States. I suggest that the draft EIS be rewritten 

21 18 to specify what the mission is and to choose the 

19 containment option to protect the environment. Thank 

17 Finally, I suggest that a comprehensive 

18 discussion of the socioeconomic impact or the no action 

19 alternative, which may be very great since it deals with 

13 20 the nation's security, is an important part of the EIS 20 you. 

21 process. While the DOE may prefer to deal with this 21 MS. WEBB: Thank you very much, Milton. I 

22 issue elsewhere, only rrom such a discussion can the true 22 appreciate that, and also thank Sid singer for us. 

23 role of the DARHT be discerned, explained, justified. 23 MR. LOCKHART: Will do that. 

24 This is from Sidney Singer -- 5-i-d-n-e-y 24 MS. WEBB: All right. Who would like to 

25 5-i -n-g-e-r. 25 speak next? Everyone is shy. 
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MR. SHANKLAND: I have a question. I'm So let's not shortchange this particular 

2 Steven Shankland from the Los Alamos Monitor. There are 2 reason for DARHT. I personally think 1 t may be as 

3 these three terms you hear all the time; safety, security 3 important as any other. 

16 4 and reliability. Which of these aspects of nuclear MS. WEBB: Thank you, Louie. Yes, I 

5 weapons would be under investigation -- would be 5 certainly do remember you at our meetings in December, 

6 researched at DARHT, all three or just reliability? 6 and if you would like, we can take the statement that you 

MS. WEBB: security is not so much what is 7 gave us at the seeping meeting and re-enter that for the 

8 looked at. When the term -- you hear the term that 8 record as a comment at this stage of the process. Would 

9 nuclear weapons needs to remain safe, secure and 9 you like for us to do that? 

10 reliable, the security aspect is not particularly 10 MR. ROSEN: I will be glad for you to do 

11 extremely relevant to the types of tests and experiments 11 that. 

12 that would take place at DAAHT. That • s why the phrase 12 MS. WEBB: Okay, we will do that. You 

13 that's used in this EIS is "safety, performance and 13 don't have to resul:rnit it; we know where it is. Thank 

14 reliability." 14 you. All right, anyone else? Again, we have, early on 

15 The purposes of the data that would be 15 at the meeting today, we issued a special invitation for 

16 obtained from these types of experiments and tests would 16 anyone speaking on behalf of our local governments, if 

17 be used to judge the safety of nuclear weapons, the 17 they would like to speak. 

18 performance measures, and the reliability of the weapons 18 MR. PONGRANTZ: Diane, has anyone else 

19 over time. So there• s been some contusion with that, 19 from the county council shown up? 

20 even amongst our own troops. We have had to re-edit a 20 MS. WEBB: No one else from the county 

21 lot of editing. Does that answer the question? Great. 21 council has shown up. 

22 Who else would like to speak? 22 MS. STINE: Ginger is here. 

23 MS. WEBB: Yes, sir. Please come 23 MS. WEBB: I'm sorry, Ginger. 

24 forward. 24 MS. WELCH: Just because I am a woman, 

25 MR. ROSEN: May I? 25 Diane. Just because --
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MS. WEBB: Yes, you certainly may. MS. WEBB: I'm so sorry. I even said 

MR. ROSEN: My name is Louie Rosen, and I 2 hello to you when you came in. Ginger, I apologize 

3 must say, I agree completely with what Mr. Lockhart has 3 profusely. 

told you. And in addition, I talked to your group on MR. PONGRANTZ: So self-ef!acing. 

5 December 7 of last year and gave you a statement which MS. WELCH: Yes, I will let Morrie speak. 

6 was probably much more than you wanted to hear and there M5. WEBB: Thank you, Ginger. 

7 is nothing in that statement I would retract at this MS. IIELCH: I will yield. 

171 8 point. I think you have done a great job with the EIS MS. WEBS: Again, I apologize. 

181 10 

that you've developed. I also agree with the notion that 

containment ought to be seriously considered, especially 

MS. WELCH: The county does have a 

10 statement we will submit in writing. 

11 when hazardous materials are being used. 11 MS. WEBB: I appreciate that, and also I 

12 However, there's one reason for DARHT that I have not 12 will be speaking to the county at the regularly 

13 heard here, and which I think may be as important as any 13 scheduled meeting next week. 

14 other reason that can be provided, and that reason is 14 MR. PONGRANTZ: Diane, I'm Morrie 

15 that O~T will pemit maintaining the personal and 15 Pongrantz, I won~t be able to be there on Monday night; 

19 16 technological skills that we just have to have if we're 16 I'll be in omaha. And I had previously-- I don~t 

17 going to have science made stockpiles and storage. 17 know -- last fall, sent a letter to secretary 0' Leary 

18 There• s no -- nothing -- nothing can replace those 18 endorsing the DARRT project. And then I participated in 

19 skills, and the way to do it is to have on-site and 19 the council as endorsement of that project before. I see 

20 on-board here the people and the technologies that one 20 no reason to change my mind. 

21 will need to address unexpected eventuality, and that is 

22 what this is all about. DARHT is a microscope to get new 

23 knowledge. It's not possible to say what that knowledge 1

21 I guess what I would be interested in with 

20 22 respect to the contairunent alternative is some sort of 

23 total lite cycle cost analysis. Is it -- is it cheaper 

24 is. It depends on what happens to your stockpile. We 24 to not build a containment device and then clean it up, 

25 don• t know what• s going to happen. 25 or to build a containment device? And that• s how I would 

Page 34- Page 37 



'~~~-~~~,-------------------------------"""----------------•,'"•'-!IIII!IOil!iWO!IIiil-oliio"''-u"'Ji--i .. N!l'"'"--""v~' 

Multi-Page TM 

Page 38 Page 40 

1 make that decision. 1 you come forward and talk to us. And if not, do any of 

MS. KEBB: Ke do have a little bit of cost 2 you -- do you want to say anything at this time? 

3 comparison information at the end of Chapter 3 of this 3 THE AUDIENCE: (No response.) 

document. It is very summaried, however, so we'll take MS. WEBB: Dan, do you want to say 

5 your comments for the record. If you again have 5 anything at this time? All right. Since it's 3:30, 

6 questions regarding this whl::!n we take a break, please 6 nobody else wants to talk to us at this moment, we will 

7 discuss them in detail with the gentlemen over there that 7 take another adjournment, and we will reconvene right at 

8 will be standing next to the DARHT model. 8 4:00 and see if anybody wants to talk to us then, if they 

Anyone else? My goodness, I hadn't 9 don't, then we will adjourn for the afternoon. Thank 

10 intended to take a break this soon, but if none of you 10 you. 

11 are going to be interested in speaking for the record, 11 

12 and Jerry wants to speak. 12 (Break taken at 3:30 p.m.) 

13 MR. BEERY: I waited until nobody said 13 

14 anything because I wan ted to add on the i tern of 14 MS. WEBB: It is now 4:00. For the 

15 containment, as you call it, it I might. 15 record, we are reconvening. Would anyone else like to 

16 MS. WEBB: Surely. 16 speak to us at this time? And seeing no one, this 

11 MR. BEERY: Jerry Beery. There's a lot of 17 meeting is adjourned until the evening session at 6:30 in 

18 unclassified reports out there on testing of the various 18 this room. Oh, I am. sorry --

23 
19 containment vessels, and there's a series of reports with 19 MR. SWITLIK: I have something written, 

20 12 pound HE shots, 4 0 pound HE shots. And I believe from 20 and I want to make a comment. 

21 those, since there seems to be a lot of interest among 21 MS. WEBB: Of course. All right, for the 

22 some of the commentors, at least., in considering 22 record, Tom would like to say something to us. 

23 containment, I wonder maybe if it doesn~ t make some sense 23 MR. SWITLIK: My name is Tom Switlik, and 

24 to put some of the technical information, or at least a 24 I live in Espanola, and I have no connection with DOE, 

25 summary of it that's been found in those tests, so that 25 LANL and anyone else right now, but I have 24 years with 
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those of us who are in the public and not directly the government from California. And I just want to say 

involved can better judge whethoer your probabilities for that I like the EIS process, and I think that this one I 

23 3 the breach of containment would be -- so my suggestion 3 read, because I got a copy of it, was a real good one 

is, pull some of that unclassified information in, 4 because it was indepth, even though it was a short fuse 

S perhaps, for the containment. And I just reiterate, so that they had to try to get it done and stuff. And I 

6 you understand my -- I don't feel strongly that you need 6 would have to say that, being in the government, I was 

containment except for plutonium. There is a lot of taught to try to do the assessment so we can say there is 

reeling apparently that people would like to see not a whole lot of impacts, so we don't have to go 

containment of all the shots, bTlt I don't feel that through the costly thing, but you can see, if you don't 

that's an environmental impact for the nonplutonium 10 weigh the other public interest and that sort of thing, 

shots, to keep those in the open. Thank you. 11 you end up having to do them beleagueredly and all that. 

1
12 

22 13 

So I just want to go on record saying that it's a good 

job and I hope that everything turns out for DOE. 

12 MS. WEBB: Thank you, Jerry. would anyone 

13 else like to speak to us here formally on the record at 

14 this time? seeing no one stepping forward, then I MS. WEBB: Thank you very much. We always 

15 suggest we take a break. It's five after 3:00, by my 15 like it when people tell us we did a good job. Okay. Is 

16 watch, to 3:30. Again, appreciate your coming, comments 16 there anyone else who would like to say anything at this 

17 here are on the record, and please feel free to have 17 time? 

18 informal conversation in the information room. 18 THE AUDIENCE: (No response.) 

19 19 MS. WEBB: I'm hearing no one, seeing no 

20 (Break taken at 3:05 p.m.) 20 one coming forward. I will say, then, that this session 

21 21 is adjourned. We will reconvene in this room tonight at 

22 MS. WEBB: It's 3:30. We said we would 22 6:30. Thank you very much for coming. 

23 convene at 3:30. If there is anyone else that is a 23 

24 member of the general public that would like to give a 24 (Hearing adjourned at 4:01 p.m.) 

25 statement for us at this time, 'li'e would be glad to have 25 
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2 STATE OF NEW MEXICO ) 
) ss 

3 COUNTY OF BERNALILLO ) 

5 I, IRENE DELGADO, New Mexico CCR 253, DO HEREBY 

6 CERTIFY that I did report in stenographic shorthand the 

7 foregoing proceeding as set forth herein; that the 

8 foregoing pages are a true and correct transcript of my 

9 stenographic notes and were reduced to typewritten 

10 transcript through Computer-Aided Transcription. 

11 I Ft.TR.THER CERTIFY that I am neither employed by 

12 nor related to any of the parties or attorneys in this 

13 case, and that I have no interest in the final 

14 disposition of this case in any court; that on the date I 

15 reported these proceedings, I was a New Mexico Certified 

16 Court Reporter. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

IRENE DELGADO, NM CCR 253 
Notary PUblic Expires: 5-1-96 
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FROM: INTERNET:sslnger@roadrunner.com, 
INTERNET:sslnger@roadrunner.com 
TO: Milton G. Lockhart, 75244,432 
DATE: 5130195 1:20PM 

Re: Re:EIS Meeting 

Sender: sslnger@ roadrunner.com 
Received: from beep.roadrunner.com by dub-lmg-4.compuserve.com 
(8.6.1 0/5.950515) 

ld PAA15273; Tue, 30 May 1995 15:00:03.0400 
Received: from dlal130.roadrunner.com (dlai130.roadrunner.com 
[198.59.1 09.130]) by beep.roadrunner.com (8.6.5/8.6.5) with SMTP ld MAA 18783 
for <75244.432@compuserve.com>; Tue, 30 May 199512:59:55 GMT 
Date: Tue, 30 May 199512:59:55 GMT 
Message-ld: <199505301259.MAA 18783@beep.roadrunner .com> 
X·Sender: sslnger@roadrunner.com (Unverified) 
X-Maller: Windows Eudora Version 1.4.3 
Mime-Version: 1.0 
Content-Type: text/plain; charset="us-ascll" 
To: "Milton G. Lockhart• <75244.432@compuserve.com> 
From: sslnger@roadrunner.com (Sidney Singer) 
Subject: Re:EIS Meeting 

My name Is Sidney Singer and I request that the following summary comments be 
placed In the record of this meeting, a review of the draft DAHRT EIS. My 
comments reflect my personal opinions and I have been encouraged to present 
them here by REAL as part of their effort to provide alternative credible review 
sources to this process. 

I understand that this process Is Intended to develop and present for public 
review an assessment of the socioeconomic Impact of the proposed DAHRT 
project. In my first reading of the draft, I concluded that 

1. The basis for DAHRl'a role In the SS&M mission Ia not adequately developed. 
The statement of need (p. 2·4) deals with the need for this type of resource and 
does not explain the need for enhanced resources nor what they are or are 
expected to accomplish. The discussions of paragraphs 2.2 and 2.3 are 
superficial and do not define In sufficient detail how DAHRT would be used to 
support meaningfully the SS&M mission. 

2. In the absence of that background, It Is Impossible to evaluate properly the 
various alternatives. Such evaluations require knowledge of the consequences 
of the various alternatives on DAHRT's mission. 
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3 I 

4 

5 I 

But that mission has not been stated In terms of performance criteria and desired 
outcomes, so that meaningful comparisons of alternatives based on mission 
Impact are not feasible. 

3. Of considerable Importance Is an explanation (presently absent In the draft 
EIS) of why the containment alternative Is not the preferred one. The notion of 
releasing into the environment the Indicated quantity of heavy metals when -
presumably •• a containment technique Is feasible boggles the Imagination. 

Rnally,lsuggest that a comprehensive discussion of the socioeconomic Impact 
of the no-action alternative, which may be very great since It deals wHh the 
nation's security, Is an Important part of the EIS procesa. While the DOE may 
prefer to deal with this Issue elsewhere, only from auch e discussion can the true 
role of DAHRT be discerned, explained, and juetlfled. 

117'L4.~ 
~ Sidney Slhger 

188 El Gancho 
los Alamos, NM 87544 
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Comments on Draft DAHRT EIS, May 31, 1995 
by M. G. Lockhart, 81 Mimbres Drive, Los Alamos, NM 87544 

DAHRT Is the first In a progreulon of more advanced hydroteat faciiHies planned by DOE, 
will provide data for the design of later facllhlea, and will help ldentHy unknown problems. 

I 
The stockpile has never been allowed to become this old before. Delaying DAHRT until 
problems are ldentHied to be solved Is akin to wahlng until the flamea are consuming your 
house before applying for fire Insurance. 

Nuclear testing which was an Integral part of the program for fifty years haa bean 
discontinued. Having not foreseen the demise of nuclear teatlng, scientists do not have 
the data necessary to construct accurate computer modele which DAHRT and Hs 
successors can furnish. 

DAHRT would study 11 ~ •••chemlcalexploslves and any other part from 
disassembled weapons which might be auhable for studying aging effects, but particularly 
primaries. Weapons primaries use chemical high explosives. Page 29 of the JASON report 
states "Tha design community has properly Judged that Improved hydroteatlng cepabllltlea 
are Important In the absence of underground teats. The ultimate goal would be a 
tomographic movie of the lata stages of the Imploding pit. • 

DAHRT's data can be used In computer simulations, to varHy the results of computer 
simulations, and to ldendfy problema which ere not readily detec:tsble by Inspection. Can 
these data be used to design new weapons? Of course. Data ere data. H the national 
policy changed tomorrow, these data could be used for designing new weapons. But more 
Importantly, the data can be used In Improving safety and reliability of nuclear weapons. 
This Is also a design function, and the Improved weapons could be considered a •new• 
weapon, but not under the President's definition. 

DAHRT Is currently the moat cost effective and prudent way to Implement the nuclear 
policies of the u. s. Rewrite the draft EIS to specify what the mlulon Ia, and choose the 
containment option to protect the environment. 

2 
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1 in here right now -- that can answer questions informally 

2 regarding the OARHT facility, the alternatives that were 

3 looked at, and other information related to the 

4 laboratory or this program. 

Any comments that you make in there will 

6 be considered informal and off the record and will not be 

7 entered into the formal record for this proceeding. The 

transportable, which is right outside and a few steps out 

9 the door, we have a comment room. That is a quiet room 

10 where you are welcome to come in, sit down. There's a 

11 tape recorder in there where you can make oral statements 

12 into the tape record.er, if you would like. You can talk 

13 as long as you want into that tape recorder. We can 

14 switch tapes if you talk a long time, and there are also 

15 comment response forms if you care to give written 

16 comments. You can also hand in written material you may 

17 have tonight, to me. I would be glad to accept it in 

18 here as well. We will listen. we will answer questions. 

19 We will have an informal discussion, whichever you would 

20 prefer. This is your meeting, and the format will be up 

21 to you. 

22 I would like to explain just a little bit 

23 about the DARHT Environmental Impact Statement and the 

24 process that we have gone through. The Department of 

25 Energy has proposed to provide enhanced high resolution 
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MS. WEBB: Good evening. My name is Diana radiographic capability to perform hydrodynamic tests and 

2 Webb. I'm from the Department of Energy, Los Alamos area 2 dynamic experiments in support of the department's 

3 office. This is the evening session in Los Alamos of the 3 historical mission and near-term stewardship of the 

4 public hearings on the Draft Environmental Impact 4 nuclear weapon stockpile. 

5 Statement tor the dual axis radiographic hydrodynamic 5 To support this proposed action, we have 

test facility or 01\RHT. 6 prepared this Environmental Impact Statement. on the 

With me tonight are Barb Stine, who is the 7 wall over here we have the steps in the Department of 

8 deputy director for the Dynamic Experimentation Division 8 Energy Environmental Impact Statement process. In 

9 of the Los Alamos National Laboratory, and Jas 9 November, we issued a formal Notice of Intent in the 

10 Mercer-Smith, who is the deputy program director for 10 federal register that started this process. we had a 

11 Nuclear Weapons Technology, also at the laboratory. 11 public seeping period in December and January including 

12 We have with us tonight Irene Delgado, who 12 public seeping meetings. Many of you attended those 

13 is our stenographer tonight, and we have Jay Boettner who 13 meetings, and we are glad to see you back. We issued an 

14 is going to be your scribe tonight. The meeting tonight 14 implementation plan that explained the results of that 

15 is to get your comments on the adequacy, the accuracy of 15 process in January. In May, we have just recently issued 

16 the Draft DARHT EIS, along with any other information 16 the Draft Environmental Impact Statement on DARHT. It is 

17 that you would like to share with us on the document or 17 now available for your review and conunent. 

18 this Environmental Impact Statement review process. 18 The comment period on this document will 

19 Our format tonight is somewhat informal. 19 extend -- the formal conunent period will extend until 

20 We have three areas. This is the round-tablE!! 20 June 26. We will, however, accept late comments to the 

21 discussion. This is where your comments will be 21 extent we can as long as we can. We anticipate preparing 

22 transcribed as part of the formal record for this 22 the final Environmental Impact Statement that takes into 

23 Environmental Impact Statement process. At the far end 23 account your comments and concerns. We anticipate that 

24 of this room, we havE!! information displays. There will 24 that document will be published in about the middle of 

25 be people there or they are here -- they are sitting down 25 August. 
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1 No sooner than 30 days after that 

2 publication, the department will issue a final deeision 

3 that is documented in a Record of Decision. That Record 

4 of Decision will explain the decision factors that we 

5 went through including these environmental considerations 

6 that are documented in the Environmental Impact 

7 Statement. 

8 Along with the Record of Decision, we will 

9 be issuing what~s called a Mitigation Action Plan. The 

10 Mitigation Action Plan is part of the decision and will 

11 include those actions which we propose -- or that we will 

12 be taking to mitigate or lessen any adverse environmental 

13 impact that we anticipate would occur based on the 

14 analysis in this document. 

15 This is the Draft Dl\RHT Environmental 

16 Impact Statement. If you would like a copy and do not 

1 "1 have a copy, please give your name and address to the 

18 staff at the front desk and they will make sure that you 

19 get one as soon as possible. 

20 In the Environmental Impact Statement, we 

21 analyzed six alternatives. An Environmental Impact 

22 Statement is comparative environmental analysis. It 

23 looks at what would be the environmental consequences if 

24 we took an action, and we compare those to what would 

25 happen if we did not take the action. That is called the 
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1 no action alternative, sometimes called the status quo 

2 alternative. 

3 In this Environmental Impact Statement, we 

4 look at, under no action, the continuation of the PHERMEX 

5 facility at Los Alamos National Laboratory to continue to 

6 do the program. regarding hydrodynamic tests, dynamic 

7 experiments without the enhanced capability that we are 

8 proposing to provide. 

9 Under that alternative, we would not 

10 complete the construction of the DARHT facility as a 

11 hydrodynamic testing facility, but the building would be 

12 completed and put to other uses. The department's 

13 preferred approach for meeting the proposed action would 

14 be to complete and operate the DARHT facility hez:e at Los 

15 Alamos National Laboratory and to phase out the PHERMEX 

16 facility, the existing facility, over about a four-year 

17 period. 

18 The department may choose to delay the 

19 operation of the second axis pending installation of the 

20 equipment in the first axis and testing and proving of 

21 that equipment to make sure that it performs as 

22 expected. 

23 In addition to those two alternatives, we 

24 have looked at four other alternatives. We have looked 

25 at upgrading the existing PHERMEX facility. We would not 
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1 complete the constr·.lction of the DARHT facility for use 

2 as a hydrodynamic test facility, but we would complete 

3 the building for other uses. 

4 The existing single axis PHERMEX facility 

5 would be enlarged and expanded to provide a dual axis 

6 capability using the same enhanced radiographic 

"1 capability that has been proposed for DARHT. 

8 Under the enhanced containment 

9 alternative, the department would provide more 

10 containment than would be the case under the DARHT 

11 proposal. The department does now and plans to conduct 

12 some experiments in containment; anyway, the difference 

13 is that under the enhanced containment, most or all 

14 experiments would be contained. 

15 Ke have looked at two options; one is a 

16 constructed building. There is a model in the 

17 information area ar~und on the other side of this 

18 portable wall that shows how that containment building 

19 fits into the dual axis construction that's now in place. 

20 It's a fairly large building, would fit over the firing 

21 site, and you can see what that would look like in the 

22 other room. 

23 A se:=ond option under the contained --

24 enhanced containment alternative would be a greater use 

25 of containment vessels than would now be done. These are 

1 modular transportable vessels that would be used to 

2 contain most experiments that would be conducted at the 

3 Dl\RHT facility. 

4 We also looked at a plutonium exclusion 

5 alternative. This weighs the consequences, the 

6 environmental impact comparing what it would be like if 

7 we operated DARHT with contained experiments involving 

8 plutonium, comparing that to what would happen i:f we 

9 operated DARHT without doing contained experiments with 

10 plutonium at that facility. However, the department 
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11 would conduct dynamic experiments involving plutonium at 

12 PHERMEX or some other :facility under that alternative. 

13 The last alternative is a single axis 

14 alternative. It's very similar to the preferred 

15 alternative, except only one accelerator hall of the 

16 DARHT facility would be completed for hydrodynamic tests. 

1 "1 The other hall would be completed and used for some other 

18 use. 

19 There are certain things that are common 

20 to all alternatives. Under all the alternatives, 

21 analyzed under this Environmental Impact Statement, the 

22 department would continue to use the nash x-ray racility 

23 at our sister laboratory at Lawrence Livermore, 

24 California. Under all alternatives, dynamic experiments 

25 involving plutonium would take place and hydrodynamic 
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1 testing would continue. 

2 The in!rastructure involving research, 

3 waste management, security, maintenance, environmental 

4 monitoring and other types of operational support would 

5 be very much the same under all of the alternatives. And 

6 for all alternatives, eventually both of these facilities 

7 would be decontaminated and decommissioned. 

8 This photograph shows the Dl\RHT facility 

9 as it is today. This photograph was taken on May 19, 

10 just a couple of weeks ago, a few days ago, and it shows 

11 the facility as it now sits. As you can see, the site is 

12 in a stand-down mode. The construction operations have 

13 been halted. This accelerator hall on the east side 

14 would be the first one completed if the department were 

15 to continue with this option. Under the single axis 

16 option, this is the axis that would be used for the 

17 radiographic hydrodynamic test program. 

18 This is a map of the Los Alamos National 

19 Laboratory. The white area is the laboratory. This is 

20 White Rock. This is the Los Alamos townsite. The 

21 proposed DARHT site and the PHERMEX site, which is very 

22 close to it, are located here in the central part of 

23 Technical Area 15 in the center of the existing high 

24 explosive test area. 

25 Based on the analysis in the Environmental 
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Impact Statement, we have first looked at the alternative 

2 of continuing to operate the PHERMEX. That's called the 

3 no action alternative, remember, and looked at what would 

4 be the environmental impact if that were to continue. 

5 This is a comparative analysis. so with the other five 

6 alternatives, we have compared the other impacts to 

7 that. 

8 On this particular chart, the black type 

9 represents environmental impacts that would be the same 

10 as the no action alternative. The red type indicates 

11 those environmental impacts that would be expected to be 

12 a greater adverse impact than those tor the no action 

13 alternative. The green type indicates those impacts that 

14 would be expected to be a greater beneficial impact than 

15 the no action alternative. 

16 In addition to the analysis that's 

17 contained in this unclassified version of the 

18 Environmental Impact Statement, the Department of Energy 

19 has prepared a classified document that contains 

20 additional analysis and information. The department has 

21 prepared an unclassified summary of the impacts that 

22 would be expected trom the classHied analysis. The 

23 unclassified summary is available to the public and there 

24 are copies on our information table in the lobby. I 

25 invite you to pick up a copy of this if you have not 
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1 already done so. 

2 In addition to the 250-odd references that 

3 are in our Los Alamos Community Reading Room that are 

4 part of the Environmental Impact Statement and referenced 

5 in that document, the department has placed in the Public 

6 Reading Room some 67 other documents. And we plan to 

7 continue to place other documents in the Public Reading 

8 Room as this project unfolds. 

You may tind it useful to go to that -- to 

10 go to the Public Reading Room. It's located next to the 

11 Science Reading Room here in Los Alamos, and take a look 

12 at those other documents. They may provide insight into 

13 the program and their Environmental Impact Statement. 

14 And we have several other pieces of information. We have 

15 fact sheets. We have information on related 

16 environmental analyses that the department is doing. 

17 There's quite a bit of information out there, and I 

18 invite you to take a look at that. 

19 Tonight we did not have, as you may have 

20 noticed, a specific sign-up sheet for people. we will be 

21 inviting you to come up here. This is a round-table 

22 discussion. Please feel free. You are welcome to sit at 

23 

24 

25 

this table. This is not reserved for us. This is your 

table. Please feel free to come up here and sit with us. 

As I said, Irene is providing for us a 
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1 verbatim transcript of your comments tonight. When you 

2 give a comment, we would appreciate it very much if you 

3 would give your name for the record. This is a recorded 

4 proceeding, as I had said, and if you think that it might 

5 be a good idea, we would appreciate it if you would spell 

6 your name for I rene. 

7 Tonight I will ask first if there are 

8 people representing the state, Indian tribal governments, 

9 or local elected officials, when we get started with the 

10 comment period, to see if any of those people would like 

11 to speak on behalf of their constituencies. Before we do 

12 that, we would be pleased to provide tor you a short 

13 discussion on what the programmatic aspects of DARHT and 

14 hydrodynamic testing are. Barb Stine will give that. Is 

15 there anybody that -- is it the consensus of this group 

16 that you would like to hear that or that you would not 

17 like to hear that'? 

18 (No Response.) 

19 MS. WEBB: Seeing no particular reaction 

20 here, I'm going to let Barb give her five-minute talk. 

21 

22 

MS. STINE: Thank you. I'm going to stay 

seated as long as everyone can hear me. I recently brol<e 

23 a toe, so that indicates I'm not very stable when my feet 

24 are both well, let alone wandering around when they're 

25 not. and it's almost impossible for me to stand and speak 
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without walking. So I will just have to make do with 

2 this kind of: action seated, but if you can• t hear me, 

3 please indicate and I will try to speak even louder. 

4 I would like to spend just a very few 

5 minutes this evening talking dynamic experiments, 

6 hydrodynamic experiments, and enhanced capability that 

7 DARHT as proposed would represent. We do a number of 

8 experiments in the weapons programs in OX division, and 

9 

10 

11 

among them are two kind of tests that you've read about 

in the Environmental Impact Statement. The first is 

dynamic tests. 

12 These tests are experiments on a broad 

13 variety of materials that we use to determine material 

14 properties and behaviors at high pressures, materials in 

15 motion, and materials under shock conditions. Most of 

the conditions that these materials see are induced by 

the application of high explosives. 

16 

17 

19 

19 

20 

21 

We do a large number of dynamic 

experiments ot different sizes and complexities, having 

to do with the investigation into the property of 

different materials, many different materials. One of 

22 the materials of interest has been plutonium. And 

23 because ot the unique characteristics of plutonium, the 

24 information that's been gathered on plutonium in these 

25 dynamic experiments has always been performed in 
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1 double-walled steel vessels so that there were not any 

2 products into the environment. 

3 Another kind of test that we do are 

hydrodynamic tests or hydro tests. Where the dynamic 

5 tests tend to be more single or sets of material tests, 

6 the hydrodynamic tests are more aimed at full systems in 

1 weapons geometries to gather information about materials 

8 in the primaries of weapons systems and to get the 

9 interactions of the shapes and geometries as the system 

10 is imploding. 

11 In these hydrodynamic tests, we use 

12 surrogate materials for the fissionable materials. 

13 Typical surrogates might be depleted uranium, tantalum or 

14 lead. The choice of surrogate is a function of what kind 

15 of information we're trying to get out of a hydrotest. 

16 Each material is a reasonable surrogate for some aspect 

17 of the pit material, but no surrogate matches the 

18 plutonium behavior exactly. 

19 We do several kinds of hydro experiments 

20 in order to get different data sets. One kind is called 

21 a pin shot. In a pin shot we have a series of electrical 

22 sensors that are inside a mock device that is built with 

23 

24 

25 

surrogate material, surrogate pit material. These 

electrical sensors called pins record the movement of the 

implosion; that is, they record the movement of the pit 
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surface as the device implodes and gets to near its 

2 minimum size, near to critical time or what would be 

3 critical time. 

4 We can extrapolate the data obtained in 

5 these pin shots by calculation to estimate what might be 

6 happening at this critical time. But the blast shield 

1 tor all the diagnostic cables and pins themselves can 

8 affect the behavior, the ultimate geometry and skew the 

9 shapes as the implosion occurs. Therefore we do not get 

10 completely realistic data, particularly as the size gets 

11 smaller and smaller. There are also other aspects of the 

12 data that we need that we cannot obtain in pin shots. 

13 Another kind of hydrodynamic test that we 

14 do fairly regularly is called a radiographic test. In 

15 these tests, we again have full shapes. This time we 

16 have no blast shields or pins. We have a mock device 

17 again with a surrogate material for the fissionable 

18 material. We detonate the high explosive which drives 

19 the metal inward in an implosion and takes very 

20 high-speed X-ray pictures of the implosion. 

21 From this high-speed X-ray picture, we can 

22 get information on density and shape during the 

23 implosion. We take the data that we have gotten from a 

24 series, many series of dynamic experiments on materials 

25 involved, from pin shots, from these radiographic shots, 
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1 and use this data to refine our calculational model so 

2 that we can predict behaviors and improve our predicted 

3 models. 

Currently, the complex of principal tools 

5 for these hydrodynamic experiments are PHERMEX, which 

6 became operational in 1963 at Los Alamos, and FXR at 

7 Livermore, which became operational in 1983. These two 

8 substantial dynamic tools were brought on line to assist 

9 us in the full program for nuclear weapons development, 

10 surveillance and testing that included the capability for 

11 final proof testing underground at the Nevada test site. 

12 There is now a moratorium on underground 

13 testing at Nevada. Even before the moratorium was 

14 brought about, it was recognized within the complex that 

15 we needed an enhanced diagnostic capability to give us 

16 better information, more detailed information, more 

11 accurate information from. hydrodynamic testing. A.nd so 

18 the process of designing and proving technology for OARHT 

19 was started. 

20 Part of the reason that we needed to 

21 improve the capability was that both PHERMEX and FXR 

22 provide now a single view, basically a one-dimensional 

23 view, and do not deliver enough dose to see clearly the 

24 level of detail we need at sufficient depth into the 

25 systems that we need to look at. As proposed, DARHT 
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1 would increase the total available information from each 

2 shot by about tenfold, especially in the dual axis 

3 configuration. 

4 The kind of information that would be 

5 obtainable from DARHT is particularly important within 

6 the confines of the underground testing moratorium where 

7 we have no final proof test. we need more and better 

8 information than our present diagnostics can deliver in 

9 order to be able to do effective computer modeling and to 

10 fold in the detailed experimental data that will truly 

11 model the material's behavior effectively and properly 

12 and allow us to make predictions. 

13 

14 

15 

Safety and reliability via an active 

surveillance program from the stockpile also now have no 

final underground proof test. We are building more and 

16 more predictive capabilities into our computer codes, but 

17 in order to do that, we must have data that's based on 

18 what I've characterized as old information, old tests of 

19 then new systems and now new tests of existing systems, 

20 baseline information, surveillance information from the 

21 stockpile. 

22 Although we all understand that the 

23 stockpile is safe and reliable now, the weapons that are 

24 

25 

there now are approaching their design lifetimes and very 

soon will be in the stockpile for lonqer than they were 
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1 ever intended. This is a new situation tor the United 

2 States stockpile. In the past, when we were doing new 

3 design work and new production work, weapons were being 

replaced in the stockpile much faster than they were 

5 approaching their design lifetime. The United States is 

6 no longer designing and producing new weapons. The 

7 weapons that are in the stockpile are approaching their 

8 design lite. We have no experience with weapons that are 

9 that old. 

10 Active surveillance programs and the 

11 diagnostics that will allow us to determine problems, 

12 potential problems, early, become more and more important 

13 as each day goes past. One of the major problems in 

14 diagnosing aging concerns is that most aging problems 

15 don't happen in one dimension. There are many problems 

16 associated with aging that we may not be able to see in 

17 one dimension, and to be able to get a three-dimensional 

18 representation is extremely important in these cases. I 

19 would invite you to take the opportunity to go and look 

20 at the information area and look at a r'!:presentation of a 

21 one-dimensional X-ray photograph versus two views that 

22 give you some three-dimensional information. The 

23 difference in the information obtainable from those --

24 

25 

from the two views, is striking. 

Also, as the Department of Energy 
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1 Production complex changes, i:f we find, if and when we 

2 find problems in the existing stockpile that need to be 

3 addressed, that need to be fixed, materials or components 

4 that may need to be replaced, the old technologies that 

5 were used in the early production complex are no longer 

6 viable in the new smaller complex where some of the 

7 production agencies are closed. We need to be able to 

8 verify that any repairs or fixes for problems that we 

9 would do and replace components or materials in the 

10 stockpile, do not negatively affect reliability or safety 

11 or pE!'rformance. 

12 The enhanced level of information that 

13 DARHT would provide is particularly urgent now that we 

14 have moved into and continue within a time of moratorium 

15 on underground testing. I would invite you to ask 

16 questions of a technical nature in the information area 

17 where we have people from the laboratory who are 

18 technical experts, people from DOE who understand the 

19 regulatory concerns and people from PNL Battelle, who did 

20 much of the analysis and impact analysis for the EIS and. 

21 I would to invite you again to take an opportunity to go 

22 into the information area and ask people these detailed 

23 questions. That's all I have, thank you. 

24 MS. WEBB: Thank you, Barb. There's lots 

25 of chairs over here. Again, you are also invited to sit 
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1 at the table. This is a round-table discussion, and so 

2 please, feel free to join us at the table. There's also 

3 a lot of chairs over here on this side. 

All right. Having heard our talk tonight, 

5 I would like to ask first if there are any represen-

6 tatives of state, tribal, or local governments that would 

7 like to speak of behalf of their constituencies. 

(No response.) 

MS. WEBB: And seeing no one coming 

10 forward, then, the floor is yours. Who would like to 

11 talk first? surely someone would like to talk first. 

12 Yes, sir? 

13 MR. BARR: Are you still -- this has been 

14 under study a few years. Are you still state-of-the-art 

15 in your analytical techniques in the building, or are you 

1 
16 fixed as far as the development of the OARHT facility 

17 goes five years ago? 

18 MS. WEBB: Mike, would you like to answer 

19 that? 

20 MS. STINE: I will let our technical 

21 experts answer on DARHT technology. 

22 MR. BURNS: It's hard to be called an 

23 expert. My job is a project leader for the equipment 

24 that would be installed if DOE continues to complete the 

25 facility at DARHT. Technology, as you said, is a very 
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important thing for DARHT. In the early '90s -- or from 1 forward. Who would like to speak next'? And again, we do 

February • 91 through 1993, we demonstrated new technology 2 have chairs over here. You don't have to stand over 

3 that would be working in DARHT. That technology exists 3 there unless you really want to. 

today and has t:,een demonstrated and is still state-of- MR. McCOPJ<:LE: My name is Melvin McCorkle, 

the-art for X-tay machines of this type. Right now it's 5 and although I work for the laboratory, I am here as an 

6 still the definition of how these x-ray machines should 6 interested citizen, but I used to work for EPA, so I have 

be built. 7 some insight into some of the regulatory approaches. And 

MS. W'EBB: Thank you, Mike. Do you have 8 while I haven't read the entire document yet, I intend to 

9 any other questions'? Okay. As you may notice, our 9 and would make comments as part of the record later. 

10 scribe here, Jay, is capturing short summaries of the 10 But I would encourage the department to 

11 comments that are given. The comment summaries from this 11 really look at the enhanced containment option from the 

12 afternoon are c,n those sheets that are stuck to the 12 following perspective: I think that preferred option 

13 transportable tt~•all over here if you want to look at those 13 probably meets many of the regulations as they exist 

14 during break tc, see what transpired this afternoon. All 14 today~ that we are going to continue to see, in my 

15 right. Who wo1:.ld like to speak next? All right. 15 opinion, a reduction in the amount of disbursement that 

16 Chris? 16 occurs during the explosive test and this sort of thing, 

17 MS. CHANDLER: My name is Christine 3 17 which I understand would occur under the preferred 

18 Chandler. In reviewing the DARHT Draft EIS, I was struck 18 options, would be disbursed around the ground. 

19 by the generalities that were contained in it for 19 So I would encourage to plan for 

20 supporting it and was concerned that not enough specific 20 increasingly stringent regulations with respect to the 

21 information wa~ contained in it. For example, I went and 21 regulatory aspects of what we're going to be allowed 

2 22 checked out the Miller Report, which is a reference that 22 to -- I'm going to use the word discharge. We see it 

23 you all cite. There's a lot of information contained in 23 happening in the NPDES permit continually to get more 

24 that report about specific weapons problems that have 24 stringent limits. iiie continue to see more stringent 

25 been uncovered through testing, nuclear testing, 25 limits in the air monitoring that's required. I'm sure 
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specifically safety issues that have been uncovered by 1 we are going to see more stringent limits with what we 

nuclear testing, and I think that there is some very 2 can disburse through the air. 

2 3 compelling information in that report that could be used So I would encourage the consideration of 

to -- or in the EIS to inform the public about what 3 the enhanced containment alternatives up to and including 

5 you• re really talking about, because really -- there are 5 that it might become the preferred option because it 

6 really just bland statements in the document itself, but 6 allows to increasingly mitigate environmental laws that 

7 when you go to the Miller Report, particularly, there are 7 are associated with the experiments. 

8 numerous warheads documented as having issues with regard MS. WEBB: Okay, thanks. Anything else? 

to safety that were uncovered, as well as other kinds of MR. McCORKLE : No . 

10 issues, performance issues. 10 MS. WEBB: All right. Who else would like 

11 For example, you cite on Page 2-8, the 11 to speak'? Yes, please? 

12 W-68, I think it would be useful to talk about how DAAHT 12 MS. MULKA: My name is Linda Mulka. I 

2 13 would play into a situation like that and explain to the 

14 public how DARHT, instead of nuclear testing, will 

15 outline the problems, define the problems and assist the 

41 :: 
15 

think to a large extent, OARHT is based on the premise 

that we will continue to need large numbers of nuclear 

weapons in the future, and I think that, you know -- the 

16 lab and federa:.. government in evaluating that warhead, 16 reason I think things should probably be on hold is that, 

17 and that is not done anywhere in the document. So for 17 you know, I'm not sure that, you know -- I suspect 

18 what that's worth, that's a comment. 18 nuclear weapons are -- they're nearly obsolete right now, 

4 
19 MS. WEBB: That's great. That's the kind 19 the .concept of nuclear weapons, and OARHT is trying to 

20 of thing that helps us finalize the document in the final 20 protect that, the concept of nuclear weapons. And by the 

21 process. Thanks. Anything else, Chris? 21 time DARHT is finished, I kind of suspect that they' 11 

22 MS. CHANDLER: Not now. I have a whole 22 just be -- the whole focus is going to be on dismantling 

23 list, but I don't want to dominate. 23 them and how -- you know, how few can we get by with. 

24 MS. WEBB: Well, you may get your chance 24 So I kind of suspect that it's a moot --

25 unless there's someone else who would like to step 25 it's almost a moot issue. I mean, I would feel that 
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considering if they're obsolete, then existing -- since 1 speaking tonight as a private citizen. 

the cost is enormous and our government supposedly has MR. BARR.: Yes, I am. I 'rn not an employee 

3 many, many problems today and the greatest of which many 3 of the lab. 

5 
people :feel is the balancing the budget, that it's a cost MS. WEBB: In the back. John, feel tree 

that may be, you knew, other economic costs that we can't 5 to come up here and sit at the table. 

6 afford to, you know, pay on something that's becoming MR. USSERY: I' 11 stay where I am. 

obsolete. 7 Realizing where the PEIS is in this, because some of 

MS. WEBB: Okay. Thanks, Linda, anything 8 these programmatic large questions ot national debate on 

9 else? 9 this subject, it seems like it should precede any ot 

10 MS. MULKA: No. When I finish reading it, 10 these changes as we restructure our labs and decide 

11 I will definitely -- I will have more comments. 11 what's necessary and what's not. And I sort of feel that 

12 MS. WEBB: That would be great. And 12 there was so much national opinion against the 

13 again, comments are -- written comments are welcome 7 13 development of more weapons that they just decided to 

14 until -- well, as long as we can receive them. But the 14 cancel the PEIS. I don't know what happened to it, but 

15 formal comment period lasts until June 26. Send the 15 it really should be going before this process. And so I 

16 comments to me. My address is up there on the wall. 16 do want to object that we• re going ahead with this 

17 It's also in the front of the document. My address is 17 without having done that. It's like the sitewide EIS 

18 just right up there bound in the front of the documents. 18 should precede this as well, but, okay --

19 For people within the laboratory, I would like to just 19 Now that we're out of order -- I think the 

20 mention, if you wan:. to send comments through the 20 responsibility of where other nations are looking to 

21 laboratory mail system, my mail stop is A-316. Thanks, 21 nuclear weapons as the way to go, I sort of wonder where 

22 Linda. Okay. Who else would like to say something to us 22 they got their idea, especially when we• re doing the best 

23 tonight? 23 we can to circumvent the comprehensive test ban because 

24 MR. BARR: Diane, this is just a comment 24 we do have these computers and engineers and technicians 

25 on previous comments, not for the sake of argument, but a 8 25 that can do it all in theory, and with a couple of little 
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counterviewpoint could quite well be that pronouncing the 1 experiments to confirm the code. 

death of nuclear technology is a bit premature. There's 2 And I think that this is test -- nuclear 

3 a lot of involving nations that look upon nuclear 3 testing. And if we're trying to ban nuclear testing, 

4 capability as a status symbol and, in fact, it• s one the 4 it's not a good thing to spend a lot of money on, and I 

5 major concerns is controlling new propagation or weapons. 5 look at this as a way to just skate around and say, 

6 And also a comment that was made earlier that our 6 "Well, technically this isn• t nuclear testing. This is 

stockpile is getting older. Even if we do reduce this 7 just an experiment itself that we're imploding." And so 

quantity, which we are in the process of doing, you still 8 I'm sad about us doing that, and that's what my response 

6 9 have to justify the safety and integrity of those few 9 is, "Where did they get this idea about the nuclear 

10 that are left. I think that OAR.HT is essentially well- 10 weapons," because in deterrent paradigms, I've been 

11 justified on those bases. 11 telling people that, you .know, the militia that bombed 

12 They are still a deterrent against a 12 Oklahoma, they• re from Michigan, so we should go bomb 

13 small nation. You may not like -- I don • t think anyone 13 Michigan. The paradigm doesn't really work. The 

9 
14 retaliatory strike worked on a mutual and joint 14 likes the idea of accepting the use of nuclear weapons so 

15 indiscriminately, you know, essentially in its 15 destruction. One of them was paradigm. I think it's 

16 application, but nevertheless, the fact that we did have 16 getting increasingly useless, so better weapons are 

17 a large stockpile, in the view of myself and I'm sure a 17 equally useless. 

18 few others, was a strong deterrent to the use or any 10 118 Okay. And I'm disturbed by EIS because I 

19 nuclear weapons. Since World War II we have essentially 19 guess I haven't been paying enough attention to what's 

20 had, with the exception of atmospheric tests, no use of 20 been going on up here, and that we've been doing this all 

21 any weapons since 1945. That's 40 years of nuclear 21 along is something that was new to me. And I think a lot 

22 technology that's essentially been relatively dormant as 22 of us, and I think a lot of people in the valley have no 

23 far as its usefulness goes. That's my comments and 23 idea that this is going on and we are spilling beryllium 

24 responses. 10 24 and uranium and all that as normally would have been done 

25 MS. WEBB: Thank you, Mike. And you are 25 at the previous facilities. 
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Now, looking at the amounts and all of 1 

2 

3 

that and 40,000 years to reach the atmosphere and all of 

these other kinds of details that I pick up in the EIS, 

it seems like I'm dealing with everything from microscope 

5 cells. You can't see the elephants, you can only see the 

6 tree or other little parts, and there are some of 

7 these -- the incredible thickness that you have to read 

8 in your spare time when this isn' t your job, the amount 

9 of details are impressive, but I think it sometimes 

10 obscures the bigger picture that we are really just 

11 11 trying to keep things in a state of nuclear development, 

12 nuclear funds to develop better weapons. Even though we 

13 say it's tor safety, I think safety is better achieved by 

14 dismantling, unless you take the high explosives from the 

15 plutonium and, you know, just take the thing apart, that 

16 would ensure safety a lot better than any kind of 

17 design. 

18 MS. WEBB: Thanks, John. You point out 

19 that there's lots of little details and lots of 

20 information in the EIS, although Barb just mentioned a 

21 little while ago that the department has operated PHERMEX 

22 in the laboratory since 1963, as it's stated in the 

23 Environmental Impact Statement, the Department of Energy 

24 and its predecessor agencies have conducted hydrodynamic 

25 testing at the laboratory since the 1940s. And you also 
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1 made reference to the PEIS SS&M and I presume that you• re 

referring to the Stockpile Stewardship and Management 

3 Programmatic Environmental Impact Statement. There's 

4 quite a bit of information on that document that is out 

5 on our related information table. 

You also made reference to the si tewide 

7 EIS. And I presume you meant the Los Alamos sitewide EIS 

9 

10 

that's going on at this time. May I presume those 

things, John? 

MR. USSERY: Yes. This is in the proper 

11 order here. It's the first time I've seen this. 

12 

13 

14 

15 

MS. WEBB: We have copies of this 

programmatic report, like I said, on our information 

table regarding the Stockpile Stewardship and Management 

Program. Please feel free to pick up a copy, and if you 

16 want more information on that, leave your name and that 

17 written request with our front desk and we will get you 

18 all the information that you can imagine. 

19 Who would like to be next? My goodness. 

20 All right, George. 

21 MR. CHANDLER: I would like to just point 

22 out what I think is a part of what we can possibly afford 

12 23 when considering the alternatives here. In the plutonium 

24 exclusion alternative, you don't sho.., any increment in 

25 the operating cost. Under that alternative, you would 
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have to operate both PHERMEX and DARHT, and the cost of 

keeping PHERMEX open under that circumstance would be 

substantial, I think. It does show up in the -- in the 

Table 3-4. 

MS. WEBB: All right. Thank you for that 

6 comment. George, you did not introduce yourself !'or the 

7 record. Would you like to? 

MR. CHANDLER: George Chandler. 8 

9 MS. WEBB: Thank you. Yes, someone else? 

10 I thought I saw a hand over here, but maybe I did.n' t. 

11 Who else would like to -- thank you. 

12 MR. THOMPSON: I'm Dave Thompson, and I 

13 speak as a private citizen, retiree of the laboratory. 

14 I've been here for over 40 years, and I guess I would 

15 like to address the comments that were made with respect 

16 to the obsolescence of nuclear weapons, for example. I 

17 am a strong proponent of arms control and have been for 

18 many years, and I guess, given the present treaties, for 

19 example, START, which will take at least eight, ten years 

20 to get down to the ST1\.RT II level, assuming START II is 

21 ratified by the Russians -- well, our own senate hasn't 

22 ratified STAAT II, but the Russians, I think they will. 

23 I think the signal is the Russians might, and it's very 

24 questionable right now when the Russians are going to do 

25 it. 
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But START II gets you down to 3500 

2 warheads for each of the two sides. There's no treaty --

3 it will take further treaties to get down to some lower 

level. There's no treaty yet that includes the Chinese 

5 and British and French. Ke are very fortunate that the 

6 Nonproliferation Treaty was extended indefinitely just a 

7 couple of weeks ago, 170 nations, but there are eight or 

8 nine nations that are not members of the Nonproliferation 

9 Treaty that include India, Pakistan, Israel and several 

10 other nations who want to -- who think at the present 

11 time they want to keep a nuclear option. It's not clear 

12 what they• re going to do in the next 5 to 10 to 20 years. 

13 But as near as I can see, there's going to 

14 be thousands of nuclear weapons out there, even under 

15 best arms control we have in place now for the next 10 to 

16 20 years. And it's never been-- it's not my personal 

17 view, contrary to many people and contrary to the present 

18 administration that a CTBT with zero yield is in the --

19 really the best interest of arms control or for the 

20 long-term future. 

21 A CTBT with very limited numbers of tests, 

22 and a CTBT with a threshold at the -- let's say a 

23 threshold set at the verification level, which right now 

24 is generally believed to be in the ballpark of 5 kilotons 

25 or could be in the interest of arms control, but to go to 
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1 a level for us to sign up to a CTBT of zero yield that we 

2 could.n~ t enforce or verify around the world, and to go on 

3 10 or 20 years and lose our capability here, and someone 

4 else, Saddarn Hussein or no telling who, to develop it, 

5 and that's to be at the short end of the stick 20 years 

6 from now, is not in the interest of world peace or the 

7 United States nationally. 

13 
8 And so I just feel that if you really want 

to go as far as you possibly can in arms control, but 

10 retain our national interest, you have to, at a very 

11 minimum, have facilities like DA.RHT and Los Alamos has to 

12 retain the capability to understand nuclear weapons so 

13 that 20 years from now we don't understand it and 

14 somebody else does. I think that's all I should say at 

15 this point. 

16 MS. WEBB: Well, thanks, Dave. I 

17 appreciate your comments there. Appreciate that. 1\11 

18 right. Who else would like to speak to us now? Yes? 

19 MR. BROWNING: I had a question. My name 

20 is Richard Browning. I am representing myself. In 

21 the -- I forgot which section it is, but one of the 

22 beginning sections of the DAAHT EIS, addresses the issue 

23 of political need for nuclear weapons, and it's spelled 

24 out in terns of presidential decision directives or other 

25 political documents, and I thought that was a reasonably 
141~--------------------------------------~ 
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good, clear statement of the continued need for nuclear 

2 weapons. And I was just curious how other people felt 

3 about it. If they had read it in -- was it clear to --

4 appear clear to a nonweaponneer. 

5 MS. WEBB: All right. Richard has asked 

6 how other people felt about the section of the DARHT EIS 

7 that discussed the need for nuclear weapons. Feel free 

to chime in. If we don't already have your name, please, 

9 I would appreciate it if you could tell us your name for 

10 

11 

12 

13 

Irene. Anybody? 

MR. BROWNING: Did anybody read it? 

Not clear. Okay. 

MS. WEBB: This is sort of toward.s the 

14 front. If you have the document sitting on your lap, 

15 it's sort of in the front of Chapter 2. And on the next 

16 following pages there's some gray boxes among -- sitting 

17 in there amongst the text that have some highlights of 

18 different statements by the President, the Department of 

19 Defense, the Department of Energy and other entities 

20 regarding the need for nuclear weapons. There's also 

21 related discussion in the main text. Anybody want to 

22 answer Richard's questions? How does anybody else think 

23 about this. Dave, I think he specifically asked me to 

24 ask you. Did you address your question to Dave or just 

25 anybody? 

1 

2 

3 

MR. BROWNING: Well, anybody. 

MS. WEBB: Anybody? 

MR. THOMPSON: A specific question? I 
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4 didn't quite-- I'm sorry; I didn't get it close enough. 

5 MR. BROWNING: Had you read the words in 

6 the document itself that described the need for nuclear 

7 weapons? 

8 MR. THOMPSON: Only in a very brief and 

9 cursory way. I have had it and I've been on the road and 

10 haven't had a chance to tully study it. I'm sure it can 

11 be improved, but I'm sure they did a good job of trying 

12 to address the topic. 

13 MS. WEBB: Anybody else want to answer 

14 that? Yes, please. 

15 MR. McCORKLE: Melvin Mccorkle, again. I 

16 didn't pay a lot of attention to that particular section 

17 as I haven • t read the document, I only perused through 

18 it. And one of the reasons I didn't is, this issue of 

19 whether we ought to have nuclear weapons or not, I 

20 thought was pretty clearly stated in Appendix A of the 

15 21 OARHT's mission plan wherein it stated that DOE did not 

15 

15 

22 intend in this EIS to analyze alternatives under the 

23 construction or operation of DARHT. 

24 So the point is, while I think it might be 

25 reasonable to put it into the EIS, it's not -- it's not 
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something that I believe should be addressed at this 

2 point in time. And the department has clearly stated 

3 that they• re willing to address that issue if it's 

4 underneath their purview as part of the programmatic EIS, 

5 and I think at some point in time, it's going to have to 

6 be addressed. And that to me is a more political 

7 

8 

9 

question than a technical question and that's how I view 

DAAHT. 

so consequently, I didn't pay any 

10 attention to that because the clear intent, as I 

11 understood the implementation plan of DARHT, stated that 

12 

13 

the department would address those issues in another 

venue and that that was not part of the 01\RHT EIS. And 

14 at some point in time, we as a nation have to address 

15 that as an issue, and I'm sure it will continue to be 

16 contentious, but I personally don't believe it's 

17 appropriate to simply stop all development of everything 

18 while we do a programmatic EIS and while we do a sitewide 

19 EIS. In fact, we have done a sitewide EIS in the late 

20 • 70s, and clearly it's time to do another one, so I 

21 support that action by the department that we need to do 

22 another sitewide EIS. 

23 MS. WEBB: Thanks. You point out a couple 

24 of things that I think I would just like to pick up on. 

25 The Environmental Impact Statement by -- as one might 
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1 assume -- by virtue of its name,. looks at the 1 you like to talk to us? 

2 environmental impacts of different operational MS. CHANDLER: I defer to you, as always. 

3 alternatives to the proposed action. The preferred MR. CHANDLER: I would like to make 

option of the department being to complete OARHT and 4 another point about the alternatives. The Upgrade 

5 other operational aspects. While the department has 5 PHERMEX Alternative, I think, should be acknowledged or 

6 tried to clearly state the purpose and need for the 6 recognized in there, that that would involve shutting 

7 actionr it is not the intent of the Environmental Impact 7 down PHERMEX and the shutting down of all the 

8 Statement to analyze the need for the proposed action. 8 hydrotesting for, I don't know, probably two or three 
16 

Anybody else want to pick up on Richard's 9 years while DARHT was installed at PHERMEX, and that 

10 question or give us any other convnents? Irene said that. 10 would have the effect of setting off a lot of the 

11 she would like to take a break. You are welcome to state 11 stockpile surveillance that could be done for the next 

12 your preference to keep on talking to me at this point in 12 period of time. I think that's a cost of that 

13 time, and I'm not seeing a whole lot of people raising 13 alternative. That's not listed or acknowledged in that 

14 their hands and coming forward. So what I'm suggesting 14 report. 

15 what we do, then -- it's half past the hour -- is to take 15 MS. WEBB: Thank you. You're absolutely 

16 a 15-minute break until a quarter 'til. 16 right. If PHERMEX were converted, it is a major 

17 I invite you to please go to the 17 construction project for PHERMEX. The existing fairly 

18 information room. As Barb indicated, there's a lot of 18 short axis would have to be lengthened and the other axis 

19 really good information in there. We have this nice 19 built. The facility would have to be shut down for some 

20 model of DARHT. It has this lift-off version of what the 20 period of time. some probably what, Mike? 

21 containment version would look like, and we have a lot of 21 MR. BURNS: 51 months. 

22 other good stuff there, too. We also have a lot of 22 MS. WEBB: Some 51 months, plus or minus a 

23 information out in front on the handout table such as 23 couple of hours. Thanks, George. And I would like to 

24 information on the Stockpile Stewardship and Management 24 introduce -- we have a different scribe. This is Don 

25 Program. And seeing no one, okay, we will now take a 25 McClure, different scribe. Jay is taking a break. 
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15-minute break. 1 Christine, would you like to follow. 

2 MS. CHANDLER: I will follow up on 

3 (Break taken at 7:29p.m.) 3 something George said, and I have some others, which 

171 4 means the baselines are going to be off by four years and 

MS. WEBB: we are ready to reconvene. 5 it's already off now by a year or two base because we 

6 It's now 8:00. It's 15 minutes past the time where we 6 haven• t been doing nuclear tests, I presume. But have we 

said we would reconvene. Hello'? 7 been doing PHERMEX tests that act as a baseline since the 

All right, thank you. Thank you. It's time we haven't been nuclear testing? 

9 now 8:00, a little bit past when we said we would MS. WEBB: Could you explain to us what 

10 reconvene. I would like to give you the opportunity to, 10 you mean by "baseline"? 

11 again, give us any comments. And I believe George said 11 MS. CHANDLER: Well, that's a good 

12 he had a few more comments he would like to give, and I 12 question. It's referenced in this document throughout. 

13 believe Christine said she had a few more comments for 13 I read that to mean there is going to be some review to 

14 us, so we would like to do that, then, at this time. 14 get an assessment of where the weapons are now, so that 

15 Before we start, Carlos, perhaps you could 15 periodically -- and perhaps I am wrong -- when DARHT 

16 get the noise level down a little bit back there. we 16 tests are done, one can see if there's any degeneration. 

17 appreciate the fact that you're all having a good time in 17 Is that a fair --

1B the information center, and we put a lot of good work 1B MS. WEBB: The benchmarking process? 

19 into it and there's a lot of good stuff back there. I'm 19 MS. CHANDLER: Yes, that's what I 

20 particularly fond of the model that has the lift-off 20 interpreted that to mean. 

21 little containment hall. That's my favorite back there. 21 MS. WEBB: Yes. Mike or Jas, would you 

22 lie have let this run a little bit 22 like to explain what benchmarking is? Let's put. Jas on 

23 longer -- let this break run a little bit longer because 23 the spot here. 

24 there were so many good conversations going on in the 24 MR. MERCER-SMITH: The problem that. we 

25 information area. Having said all that, George, would 25 face is that understanding the performance and safety of 
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weapons as they age is actually a far harder task than that in fact would result in significant amounts of 

designing brand new weapons. The reason for that is when 2 yield, which is what you want to avoid, very much so. It 

3 you~ re designing new weapons, you can control things. 3 tends to kill the people trying to do it. 

4 When you are allowing weapons to age, you are no longer 4 A facility like DARHT allows you to look 

5 in control of the processes. 5 at disabling schemes tor various potential classes of 

6 specifically, if you think of the problem 6 devices to ensure that in fact when you disable them, you 

7 that you might have with a new car, you can go turn the 7 are not producing significant problems for yourself. 

key on and expect that it will work. If you go out to my MS. WEBB: Does that answer or kind of 

9 25-year-old Ford and turn the key on, it may not. 9 give you a brief answer? And then we will take your 

10 Without nuclear testing, we can't turn the key, so we're 10 comments as something we should consider further in the 

11 asked to rely on trying to understand how aging impacts 11 final EIS. 

12 the performance of these things. It's a very difficult 12 MS. CHANDLER: Yes, happy to comment. 

13 task. 13 MS. WEBB: Yes? 

14 Part of the process to understanding this 14 MR. McCOMLE: My name is Melvin Mccorkle, 

15 will be to get basically zero time snapshots of what the 15 again, in the lighthearted vein, I will tell you, my 

16 weapons were supposed to look like, in order to 16 25-year-old Ford does start when I turn the key because I 

17 understand how things will age. They're going to age in 17 do, with respect to DARHT, I replace things from time to 

19 a variety of ways that you know about. Generically, 19 time, as opposed to today just rebuilding, which is the 

19 every material or process or whatever, you're going to 19 PHERMEX option which is what led us to address this, and 

20 see develop chips, gaps, cracks, corrosion, somebody 20 that is my view of what PHERMEX is, that it's like a 

21 dropped it; things like that actually happen, and that 21 B-52, you can only rebuild things so often and so 

22 changes the characteristics. Beyond that, the materials 22 frequently, and when you get to the end of a cycle, what 

23 involved in the nuclear weapons, plutonium, for instance, 19 23 you have married together is some old technology and some 

24 is radiolitic, and it decays, and that changes its 24 new technology and the interfaces between those two 

25 properties. There is corrosion that will tend to occur. 25 technologies don't work very well together. 
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1 All of these things may change the safety and performance 1 .And while I'm not in the business of 

2 characteristics. 2 weapons development, I am in the business of t'acilities 

3 Therefore, baselining, before we can 3 and operations of facilities, and one of the places that 

affect those changes, we're going to have to understand 19 4 we continually have problems is when we try to marry a 

5 exactly and in better detail than we have had in the past 5 direct digital control system with a pneumatic system, 

6 of what we thought we had there. 6 and I suspect that even if you were to do the Upgrade 

MS. CHANDLER: There's some mention in the 7 DARHT Option -- I'm sorry -- the Upgrade PHERMEX Option, 

Draft that DARHT can be used for counterproliferation 8 that you still have to deal with marrying some old 

18 9 purposes. To my mind, it's not very well articulated, 9 technology and some old equipment up with some new 

10 and I think it would be helpful to articulate 10 technology and new equipment and that can be sometimes 

11 particularly in light of some of the previous comments 11 difficult to do and can put some unreliability in the 

12 which seem to assume that we are the only ones that are 12 system that's not intended. 

13 driving the arms race, and I think for some of us in the 13 MS. WEBB: Thanks. I don't have a 25-

181 :: 
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audience, we believe that certainly there are other 

nations that are pushing arms and are in fact doing so 

illicitly. so if someone could address that issue, that 

14 year-old Ford, so I can't add too much to the Ford 

15 stories. Who else would like to talk to us'? If not, 

16 we' 11 let Chris -- yes, sir, please. 

17 would be helpful. 17 MR. WATANABE: Diane, I'm Harry Watanabe. 

19 MS. WEBB: I und-erstand that you are 18 I'm speaking for myself tonight. I wan ted to make a 

19 talking about addressing that in the final EIS, but 19 comment about the enhanced containment alternative. The 

20 again, Jas, would you like to say anything about 20 first sentence there talking about similar to the 

21 counterproliferation uses for this facility? 21 preferred alternative, except that most or all of the 

22 MR. MERCER-SMITH: There are potentially 22 tests would be conducted in a containment vessel or 

23 ways to disable nuclear weapons if you could get hold or 23 containment structure. Okay, that sounds like a mild 

modifications for containment and so on or trying to 

24 an adversary• s nuclear weapon. This has to be done very 

25 carefully. There are potentially ways to disable weapons 
1124 20 

25 

statement, but when you start talking about making 
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reduce the environmental impact, that doesn't come MS. WEBB: It's not a really detailed cost 

without cost increases. Okay? That, I'm not sure, has study, but thanks for pointing that out, Richard, that, 

been discussed in detail here. yes, it does have a summary or cost info in there at the 

MS. WEBB: Okay. You're talking dollar 4 end of Chapter 3. Thanks. Okay, anything else? 

cost? 5 Christine, anything else'? 

MR.. WATANABE: Dollar cost. MS. CHANDLER: I'm sure there are. 

MS. WEBB: Yes, okay. Thanks. we will MS. WEBB: we will give you a minute to 

take that under consideration as we prepare the final. 8 collect your thoughts. If anybody else would like to 

9 An Environmental Impact Statement is not the document 9 have anything to say to us while christine is collecting 

10 that the department generally uses to develop costs, but 10 her thoughts -- yes? 

11 it is appropriate for us to reference costs when they -- 11 MS. CHANDLER: This is sort of one kind of 

12 when they bear on the advisability of one alternative 12 a controversial question, maybe. Everyone, when they're 

13 over another. So we' 11 take that comment into 13 talking about DAAHT is very clear to say, although the 

14 consideration here, thanks. A.nything else? Yes? 14 stockpile is presently safe -- yaddi yaddi yaddi om --

15 MS. CHANDLER: Can I follow up on Harry's 

211 :: 
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comments? Because I think that's a really key point for 

some or us who have been discussing this question and 

wondering why the lab and DOE is not pushing for the 

22 15 how do you know that? When you have -- the whole case 

16 about DARHT is that there are uncertainties involved in 

17 the materials, etc., the components that we need to keep 

18 monitoring, how do you know that? 

19 containment option. We all assume there must be a. cost 19 MS. WEBB: Well, the position of the 

20 factor, but it's never entirely clear to us what that is. 20 Department or Energy and the Department of Defense and 

21 Frankly, most of us who have been working in this group 21 the laboratory directors is that the current stockpile 

22 that we have been environmentally responsible and we have 22 remains safe, secure and reliable. 

21 1 :: 
25 
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talked about this, why is it the case that the lab is not 

pushing us since it seems to be more environmentally 

responsible to go that route? And l think to make your 

23 MS. CHANDLER: That's like a mantra 

24 thing. I mean, we all say that and so --

25 MS. WEBB: And I' 11 let Jas expand on that 
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1 case to the public, you're going to have to talk about in 1 in a minute, but primarily those are based on 

2 some detail, why it is that is not the preferred option, 2 observations such as through the direct surveillance 

3 because for the layperson out there, that would strike 3 program. The difference, of course, with DAAHT is, when 

21 you as the preferred option just automatically because it 4 do you know you're going to have an earthquake? I 

seems to be more respectful of the environment in which 5 suspect that on the Russian island that just had an 

you are going to be performing the tests. 6 earthquake, if they knew they were going to have an 

MS. WEBB: Okay. Yes? 7 earthquake the other day, they probably would have braced 

MS. McCORKLE: I just want to say -- I'm those buildings a couple of weeks before the earthquake 

9 Anita McCorkle -- (indicating document) on this out there 9 came. 

10 it tells you how much more it would cost to do the 10 It's sort of a similar thing. You don't 

11 containment option rather than do the -- just the regular 11 exactly know when there~ s going to be a problem. You 

12 option. 12 have to be prepared, though, in advance in the event that 

13 MS. WEBB: That's the DARHT fact sheet 13 a problem occurs. And Jas, I will let you speak a little 

14 that Anita is holding up. It does have some costing 14 bit more about our mantra. 

15 information on it which perhaps not all of that costing 15 MR. MERCER-SMITH: There is a surveillance 

16 information was included in the EIS, so thanks for 16 process in which every system in the stockpile is 

17 pointing that out, Anita. Yes? 17 surveilled every year on a regular basis, and a given 

18 MR. BROWNING: Just a comment. It is in 18 number of weapons from each system is taken as a 

19 the EIS Table 3-4. 19 representative sample and examined~ torn down and looked 

20 MS. WEBB: Table 3-4 at the back of 20 at. Statistically -- I've forgotten how it works -- you 

21 Chapter 3 does have a kind of a programmatic summary of 21 have some 95-percent probability of finding a common mode 

22 22 system failure within two years within surveillance, 

23 some of the cost and other programma tic decision factors. 23 traditional surveillance process. 

24 MR. BROWNING: It might not be broken out 24 MS. WEBB: Jas, would you like to explain 

25 as well as you would like, but there aro:o some costs. 25 what a "common mode failure" is? 
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MR. MERCER-SMITH: A type of failure that 1 course, in the olden days, I guess we did it without a 

2 would occur across the system randomly or distributed 2 computer or something -- but read computers, and 

3 across the system. 3 hydrodynamic testing was an adjunct of that. In other 

MS. WEBB: Across the entire weapons words, they were both used, both underground and nuclear 

system or across several systems? tests and hydrodynamic tests were used to verify the 

MR. MERCER-SMITH: Across the individual 6 computational codes, and then computational codes were 

system. 7 used to predict what would be expected. 

MS. CHANDLER: Okay. once this part of the equation is removed, 

9 MR. MERCER-SMITH: So there is an active then it is a smaller circle: it is only the inner circle, 

10 surveillance program that has been going on for 4 0 years 10 the relationship between the comp~tational theory, read 

11 or more. 11 computers and the hydrodynamic tests. Hydrodynamic 

12 MR. CHANDLER: Now connect that to 12 testing has never been used all by itself. It has always 

13 hydrodynamic testing. 13 been used in conjunction with computational developmenL 

14 MR. MERCER-SMITH: When you see the class 14 And I will let. either Jas or Barb expand on that if you 

15 of failure that -- let's see. There are types of 15 would want to. 

16 failures that will affect the dynamic performance of 16 MS. STINE: Well, they have also -- both 

17 either the high explosives or materials in the weapon 17 of those also in the past have been used with underground 

18 dynamic basis during the implosion process. Those are 18 testing. That goes as well for the effectiveness o!' the 

19 classes of aging effects that you may be able to 19 surveillance program in the past, which also had 

20 determine the consequences of by looking at the dynamic 20 underground testing as a major portion to allow final 

21 systems such as the DARHT facility. 21 proof testing of systems even after they had aged. 

22 MR. CHANDLER: Why would you do -- 22 Without underqround testing, both were to add data to 

23 MS. WEBB: George, I'm not sure we can 23 computational analysis and to provide proof testing for 

24 hear you. 24 surveillance activities. The level of detail and amount 

MR. CHANDLER: Why would it be better with 25 of information available from hydrotesting becomes more 
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DARHT than with PHERMEX? 1 and more important. 

MR. MERCER-SMITH: Eventually the multiple DARHT provides significantly increased 

3 use, high energies, you can look more deeply into the 3 levels of information over PHERMEX and FXR. That leads 

system. 4 directly to the importance that we see for DARHT in this 

MR. CHANDLER: Can you write that in the 5 environment of no underground testing 4 Models, 

EIS, all of those things? 6 calculations, computer simulations need data in order to 

MS. WEBB: Well, we will take that comment 7 build accurate models. That data we can -- the best data 

8 under advisement and see what we can write in the final 9 we can get wo•J.ld come from PHERMEX -- I'm sorry -- from 

9 EIS. We will get Jas to dictate notes for us. Anything 9 DARHT. The best data we have now comes from PHERMEX. 

10 else, George, Christine? 10 MR. MERCER-SMITH: The computer does lie. 

11 MS. CHANDLER: Computer calculations. 11 That ought to be the real answer. 

25 

12 Those who oppose the construction of DARHT rely heavily 

13 on the notion that we can do it all with computers. How 1
12 

25 13 

MS. CHANDLER: I mean, that's a good 

answer, and it's direct. I mean --

14 do you disspell that? I mean, there is some reference to 14 MR. MERCER-SMITH: Remember, you're 

15 it in here, but I don't think it's very well articulated. 15 doing -- let me know if it's too high of a technical 

16 I think I have a sense or 1 t now that I have been reading 16 level. You~ re solving the wrong set of equations on a 

17 about dynamic testing, but I think that needs to be 17 computer. When you're looking at the hydrodynamic 

19 clearly articulated because it's used a lot as a counter 19 equations, th::>se are differential equations. You solve 

19 in DARHT. 19 them on a computer on a mesh that does a different 

20 MS. WEBB: Okay. We will take that under 20 equation. That introduces something called truncation 

21 advisement. In Chapter 2 there is a little diagram that 21 errors. So you are not even solving the right set of 

22 shows some arrows chasing each other around in a circle. 22 equations when you go to a computer. You approximate 

23 And the point or that diagram is, in the past, when we 23 them, but you are solving the wrong equations. 

24 had underground nuclear testing, it was used in 24 Unfortunately, you're taking the amounts and they go back 

25 conjunction with computational theory read computers. Of 25 down into the feedback loops into yourself and they lie. 
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MS. WEBB: Okay, Melvin? MS. WEBB: -- you get two for the price of 

MR. McCORI<LE: Let me offer a way to 2 one. Anything else, scott? 

demonstrate that better in the EIS. And I~m going to 3 MR. WATSON: No. 

preface it with, as I understand the JASON Report, it MS. WEBB: Thank you. Okay, anything 

indicates that about a third of the underground tests had 5 else? Yes, Christine? 

6 to do with -- rm sorry; I'm looking at this one right MS. CHANDLER: One last question. 

7 here. (Indicating documents.) It's the Miller Report. MS. WEBB: Please, ask away. 

MS. WEBB: Yes, that is the JASON MS. CHANDLER: It seems to me that one of 

9 report. 9 the keys is, we have no nuclear testing, and we know 

10 MR. McCORKLE: The Miller Report. rm 10 nuclear testing provided certain data about weapons 

11 wrong. I will apologize. But in any case, one third of 11 systems. I think what you need to do in this draft is to 

12 the underground tests had to do with looking at 12 show how DARHT will provide similar or the same, if 

13 postemployment testing safety and reliability of the 13 possible, but I suspect it's not quite the same. I 

14 device itself. And so it you're going to claim that 14 suspect there is a deficiency there that nuclear test 

15 DARHT will increase the safety and reliability, if you 15 would give because that's what you are, in a sense, 

28 
26 16 can tie that to a previous underground test that was used 16 attempting to replace now that there's a moratorium on 

17 to address a safety and reliability issue, and you can 17 testing, and there may be a purpose if the CTBT gets 

18 make a case that OARHT would have eliminated that 18 passed in 25 years from now, but that seems to be a key 

19 underground test, then I suggest that it then 19 point that needs to be made very clear in this document, 

20 demonstrates the need for DARHT in a stronger fashion 20 which I'm not sure is to the general public. 

21 because you're tying it back to a previous underground 21 I think those of us who have been thinking 

22 test. And that may be difficult to understand that, but 22 about it a little more lately have sort of put some of 

23 I would argue it would strengthen the case for DARHT, if 23 these pieces together, but it strikes me, you need to put 

24 that was a possibility to discuss. 24 those pieces together for people and share those with 

25 MS. WEBB: Thank you. scott, our man at 25 them. 
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PHERMEX, also has his hand up back there. MS. WEBB: I will let Barb and Jas speak 

MR. WATSON: I~m speaking for myself, to that, but first I would like to say that the 

3 Scott Watson. It seems to me that because you have 3 department believes that the best source of this type of 

better information with DARHT than you would have with information has been in the past and would remain to be 27 
PHERMEX or FXR, you would potentially fire fewer shots 5 underground nuclear testing. However, the nation has 

6 and not have to repeat shots, and presently addresses -- 6 chosen not to do underground nuclear testing, so given 

7 this addresses that the shot rate would be the same under 7 the fact that we would not be doing underground nuclear 

8 the no action alternative as it would be under the DARHT 8 testing, then the hydrodynamic testing process is the 

2711: 
11 

alternative. It's reasonable to suggest there were going 

to be fewer shots fired at DAAHT, and I think that's an 

important environmental impact. 

9 next best thing. So 1 t' s not quite a one-on-one 

10 substitution, but that~ s why it says in there several 

11 times, "in the absence of nuclear testing, DARHT would 

12 MS. WEBB: Okay. Thank you. Do you want 12 provide the best capability." And I will let either Barb 

13 to say anything about that, or should we just take lils 13 or Jas expand on that. 

14 comments? 14 MR. MERCER-SMITH: There is crucial data 

15 MS. CHANDLER: Because you' re taking two 15 involved in nuclear testing that OARHT will not deliver. 

16 pictures? 16 We're doing the best we can. 

17 MR. WATSON: Right. For example -- 17 MS. STINE: And we need the best 

18 MS. STINE: I think that's correct. The 18 technology available. 

19 supposition is that, under the no action alternative, you 19 MS. WEBB: Did I see another hand, or was 

20 might actually result in more testing than would need to 20 somebody just stretching over here, out of the corner of 

21 be done at DARHT in order to get the same level of 21 my eye. 

22 information. 22 MR. McCORKLE: I will go back and address 

23 MS. WEBB: Because of the two axes -- 23 Harry's issue a little bit; that is, if you take the 

cost considerations in the preferred alternative is what 

24 MS. STINE: Because of the two axes of 

25 DI\RHT. 1
24 

29 
25 

preferred alternative, I think one of the most nebulous 
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1 the clean-up costs are at the end of the useful life of 

2 DARHT without containment and, granted, if we go to 

3 containment, that the immediate cost and up-front cost 

4 may be higher and, in fact, I think are demonstrated to 

S be higher, roughly 123 million versus 1S4 million or 2S9 

6 million, but I think that would be offset by the 

7 mitigation cost of cleanup of the D&D effort that takes 

8 place at the end of a useful life of DARHT and/or 

9 PHERMEX, you know. we• re beginning to understand, the 

10 department has a lot of information that the initial 

11 estimates regarding what O&D turns out to be is rather 

12 relatively low and that the actual cost of mitigation are 

13 much higher. 

14 So granted, I think pollution control 

15 would cost a little bit of money, but those costs are 

16 borne up front, and they are difficult to prove a cost 

17 benefit ratio in all cases because you are trying to 

18 estimate the benefits of 30 years from now of not having 

19 to mitigate pollution or some environmental concern in 30 

20 years from now. So I don't agree with his observation. 

21 There is some additional up-front cost, and I don~ t think 

29 22 it can be offset by mitigation in the future, and these 

30 

23 estimates are the ones I distrust the most. The farther 

24 out you go with the cost estimate, the more concerned I 

2S become with its reliability. 

2 

3 

MS. WEBB: Okay. That~s sort of the 

near-term cost trade off against long-term, very 

long-term --

MR. McCORKLE: Term costs that are 

difficult to estimate. 
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MS. WEBB: You are absolutely right. As 

7 we go out into the future, the 30-year life, the end of 

the 30-year life of the project, it's very hard to 

9 estimate what costs would be. 

10 MR. McCORKLE: And on occasion the 

11 laboratory has taken that position. For example, in the 

12 Sanitary Waste System Consolidation Project, it was 

13 actually built so that we could return treated waste 

14 water back to the TA-3 area and reuse that treated waste 

IS 

16 

water so that it allows us to not use as much potable 

water, well water, as we would otherwise. So the 

17 laboratory has taken this initiative in some speci!ic 

18 cases; that is~ yes, they have increased the cost of a 

19 particular project because it does buy some beneficial 

20 return that may be difficult to quantify. 

21 MS. WEBB: Okay, good point. Anything 

22 else? I would like to just explain a little bit about 

23 the decision process. As I mentioned, when I was talking 

24 about the steps in the Environmental Impact Statement 

25 process, the department will, after going through the 
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1 environmental analysis, we will make a final decision 

2 that will be documented in a Record of Decision. 

3 That decision will be based on many 

4 factors, including costs, including programmatic concern, 

5 including national need, national security needs and 

6 including the environmental aspects that are analyzed in 

7 this environmental impact statement. 

S So when I said that the environmental 

9 impact statement itself does not do an indepth discussion 

10 or analysis of costs, I did.n' t mean to imply that those 

11 considerations are not important in the final decision 

12 that the department will make, rather than to just kind 

13 of point out that the Environmental Impact Statement 

14 focuses on, obviously, environmental impacts and does 

15 mention summaries of costs and other types of 

16 programmatic considerations for the information of the --

17 of the reader, and to explain a little bit about the 

18 relative merits of the various alternatives. I just 

19 wanted to point that out. 

20 Okay. Anything else? If we are winding 

21 down, I would entertain the suggestion to take another 

22 break and -- yes, Tom? 

23 MR. SWITLIK: Yes. Tom Switlik, free 

24 agent. I want to back up the gentlemen here saying that 

3JI2S the present things are safer, reliable and they perform 

32 
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properly. That's assuming that they are getting periodic 

maintenance, like replacing the batteries or tires, and 

the main thing that people need to understand is that 

they go into their -- as long as they are in their shelf 

life or life cycle, that's a good assumption. 

Now, if you~ re trying to project 30, 40 

7 years after they are designed, that's why you are at a 

8 higher risk and start doing something. So that is a good 

9 assumption. Right now they do teardowns. It costs a lot 

10 of monies to keep these things because it~ s not sitting 

11 there like a -- it's relatively inert. They are designed 

12 for 30 or 40 years, but it might be 100 years. But the 

13 thing about radioactive stuff, you are putting out the 

14 heat that could be tearing up rubber and plastics and all 

IS 

16 

that sort of thing, and it makes it really hard to try to 

predict what~ s going to happen. 

17 MS. WEBB: Yes, you're right. Thanks. 

19 Yes, Morrie? 

19 MR. PONGRATZ: My name is Morrie Pongratz. 

20 I am a member of the Los Alamos County council, and I --

21 I was here this afternoon and made a brief statement, but 

22 after I left, it occurred to me that one of the concerns 

23 I have about a containment vessel, my job at the 

24 laboratory is involving treaty verification and making 

25 sure that people aren't detonating weapons in the 
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clandestine modes, and I think that you should seriously 

look at the CTB implications and the nonproliferation 

treaty implications of admittedly tested weapons, like 

things behind something that I can't see in to. I -- I 

5 think that is a very serious impediment to disarmament 

6 treaties to be doing that. 

MS. WEBB: Thank you. 1\nd would you like 

to clarify for us, Morrie, are you speaking tonight --

MR. PONGRATZ: That time I probably was 

10 speaking not as a county councilor. 

11 MR. McCORKLE: I have a question, Morrie. 

12 Would you be willing, under that scenario, to provide 

13 some sort of auditing capability to get to see it before 

14 it goes behind the vessel that you can't see? 

15 MR. PONGRATZ: Those things are state 

16 department things, and I play a little bit in that game, 

17 and it very quickly gets out of the realm -- rationale 

18 and into the realm of almost religious organizations, and 

19 they have great pomp and circumstance, so I don't know. 

20 MS. WEBB: Thank you for explaining the 

21 state department. 

22 MR. McCORKLE: Use see-through containment 

23 vessels. 

24 MS. WEBB: Actually next door Mike has a 

25 model that looks like it's out of tupperware, sort of a 
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1 model of a modular containment vessel. Does anybody else 

2 have any comments for us tonight, remarks that you would 

3 like to make for the formal public record? It's a little 

4 bit after 8:30. This meeting was called to continue 

5 until 9:00. We will be here until 9:00, and if we have 

6 people at 9:00 who want to speak to us, we will 

7 reconvene. Until that time, then, it being 8:35, we will 

8 take a break. Again, I invite you to look at the 

9 information displays, take a look at the sheets that are 

10 on the board of this afternoon's session and this 

11 evening's session, and particularly if you carne in late, 

12 and I appreciate very much all of you taking the time to 

13 be here tonight. 

14 (Break taken at 8:35p.m.~ 

15 MS. WEBB: All right. It's now 9:05. We 

16 said we would reconvene at 9:00. I do not see anybody 

17 else that wants to say anything to us tonight. So seeing 

18 no one step forward, we will now adjourn for the evening. 

19 we will have our next session tomorrow afternoon in 

20 santa Fe starting at 2:00. Thank you very much and good 

21 night. 

22 (Hearing adjourned at 9:05 p.m.) 

23 

24 

25 STATE OF NEW MEXICO ) 
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COUNTY OF BERNALILLO ) 

3 I, IRENE DELGADO, New Mexico CCR 253, DO HEREBY 

CERTIFY that I did report in stenographic shorthand the 

foregoing proceeding as set torth herein; that the 

6 foregoing pages are a true and correct transcript of my 

7 stenographic notes and were reduced to typewritten 

8 transcript through computer-Aided Transcription. 

I FURTHER CERTIFY that I am neither employed by 

10 nor related to any of the parties or attorneys in this 

11 case, and that I have no interest in the final 

12 disposition of this case in any court; that on the date I 

13 reported these proceedings, I was a New Mexico Certified 

14 court Reporter. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

IRENE DELGADO, NM CCR 253 
Notary Public Expires: 5-1-96 
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1 separate areas. This is our round-table discussion area. 

.2 As you can see, this is a round table, it's not quite 

3 round. This is a round-table discussion area. This is a 

formal proceeding here, and like I said, Irene is making 

5 a verbatim transcript, and that will serve as the formal 

6 record of this portion of the meeting. 

7 In a few moments, feel free to come 

forward, sit at the table with us, give us your comments. 

9 We are flexible. we can either sit here and listen as 

10 you provide spoken or written comments to us; we will be 

11 happy to answer questions the best we can, or entertain 

12 an open discussion amongst you, the members of the 

13 public. 

1~ On the other side of this partition, this 

15 gray partition, is an information area. We have a lot of 

16 displays regarding the DARHT project, the alternatives 

17 that we are analyzing, Environmental Impact Statement, 

18 and other information pertaining to Los Alamos National 

19 Laboratory and various aspects of this project. out in 

20 the hall, we have, besides the cookies and ice tea and 

21 coffee that most of you have already discovered, we have 

22 a table that has information handouts, and we have 

23 another table that has information that has been provided 

24 for alternative points of view. You might be interested 

25 in looking at that information also during the break. 

Page 3 Page 5 

MS. WEBB: Good afternoon. Good We do have some evaluation forms, if you 

afternoon. My name is Diana Webb. I am with the 2 care to, we would be very interested in your ideas on 

3 Department of Energy, Los Alamos area office. This is 3 whether or not you like this type of meeting or your 

the Santa Fe afternoon session of the public hearing for suggestions, comments on how we can make it better. We 

the DARHT draft EIS in the High Mesa Inn. DARHT stands also have, kind of across the lobby, a separate room I' 11 

for dual axis radiographic hydrodynamic test facility. 6 call the quiet room -- I believe it says "Comments Room" 

With me today are Bob Day, who is the director on the door -- where there is a tape recorder. There are 

8 of the Dynamic Experimentation Division of the Los Alamos 8 foms, if any of you would like to either give a comment 

9 Laboratory, and Jas Mercer-Smith, who is the deputy 9 to us in a separate setting than this room, feel free to 

10 programs director for the Nuclear Weapons Technology 10 go in there. That material also will be made part of the 

11 Program. We also have Irene Delgado. Irene is our 11 formal public record of this process. 

12 stenographer who will be making the verbatim transcript 12 While we encourage you to ask questions of 

13 of our meeting today. We have a scribe, Tom Alexander. 13 our folks in the information room, I do want to point 

14 Tom will be capturing your comments in summary form, and 14 out, hO\•h!Ver, that that is an informal discussion and 

15 we will be putting them around so you can see, if you can 15 that those comments are not being recorded and will not 

16 come in later, or for people who come in later to see 16 be made part of the record. 

17 whose comments were made this afternoon. 17 The Department of Energy has proposed to 

18 We are here today to listen to your 18 provide enhanced high-resolution radiographic capability 

19 comments on the draft Environmental Impact Statement for 19 to perform hydrodynamic tests and dynamic experiments in 

20 DARHT. We are interested in the comments regarding 20 support of the department's historical mission and 

21 adequacy, the accuracy of the analysis in that document, 21 near-term stewardship of the nuclear weapon stockpile. 

22 and any other comments you might want to make regarding 22 The Department of Energy's preferred 

23 this process, these public meetings, or the OAR.HT program 23 approach would be to complete and operate the OARHT 

24 in general. 24 facility at Los Alamos National Laboratory. An 

25 Our format today consists ot three 25 Environmental Impact Statement provides a comparative 

Page 2 - Page 5 



Page 6 

1 analysis of the environmental impact of the, in this 

2 case, the preferred alternative and the other 

3 alternatives analyzed in that document. 

4 The DARHT EIS analyzes six alternatives. 

5 The no action alternative, which is the status quo. That 

6 serves as a basis for comparison for all other 

7 alternatives or all other impact analyses. We look at a 

8 comparison of what would happen if we went forward with 

9 the DARHT preferred alternative or one of the other 

10 alternatives and weigh that against what would happen if 

11 we did not -- if we maintain the status quo of the way we 

12 run the program today. 

13 Under the no action alternatives analyzed 

14 in the DARHT EIS, we would continue to use the PHERMEX 

15 facility at Los Alamos National Laboratory, and we would 

16 not complete the construction of the 01\R.HT facility for 

17 use as a hydrodynamic test facility. The preferred 

18 alternative, as I have already mentioned, would be to 

19 complete the DARHT construction and operate the facility 

20 to provide the enhanced high resolution radiographic 

21 capability that we have proposed to acquire. 

22 DOE may delay operation of the second axis 

23 of that facility until after the accelerator and X-ray 

24 equipment in the first axis is tested and proven. we 

25 have looked at four other operational -- alternatives in 
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the DARHT EIS. Upgrade PHERMEX, would be an alternative 

2 where we would not complete the construction of the DARHT 

3 facility for use as a radiographic hydrodynamic test 

facility. It would be completed for our uses. We would 

5 enlarge the existing PHERMEX facility beyond its current 

6 small single axis to be larger and to provide the dual 

7 axis capability and the enhanced high-resolution 

8 radiographic equipment that we would put on -- under 

9 DAAHT, in the preferred alternative. 

10 Under the enhanced con ta.inmen t 

11 alternative, the facility would conduct its operations in 

12 a very similar manner to the preferred alternative except 

13 we would use containment for most or all of the 

14 experiments that took place. We have looked at two 

15 options. We have looked at a building, a containment 

16 building, in which case, all experiments would take place 

17 inside in containment buildings and we have looked at a 

18 containment vessel. 

19 At this time, the department does conduct 

20 some experiments inside a vessel. Under this 

21 alternative, we would conduct most experiments inside a 

22 vessel. Under the plutonium exclusion alternative, we 

23 would conduct essentially the same operations as under 

24 the preferred alternative, but we would not conduct any 

25 experiments involving plutonium at the DARHT facility. 

Multi-Page rn 

Page 9 

1 However, if the department does foresee a need to conduct 

2 dynamic experiments involving plutonium, these would be 

3 conducted at PHERMEX, our other facility. 

4 The sixth alternative is a single axis 

5 alternative. Under that alternative, the department 

6 would conduct its operation very much under the same 

7 alternative but only one of the two axes of DARHT would 

8 be completed for use in hydrodynamic testing. The other 

9 accelerator hall would be completed for other uses. 

10 All other alternatives examine the 

11 continued use of the flash X-ray facility at our sister 

12 laboratory Lawrence Livermore in California. Under all 

13 alternatives, the department foresees that dynamic 

14 experiments involving plutonium would be conducted and 

15 hydrodynamic tests would be continued. Under all 

16 alternatives, alternatives involving research, waste 

17 management, security, maintenance, environmental 

18 monitoring, and other related support functions, would 

19 continue. 

20 And under all alternatives, eventually 

21 both the PHERMEX and DARHT facility would be 

22 decontaminated and decommissioned. We are in about the 

23 middle of the steps in the EIS process. We started out 

24 with a Notice of Intent in November. we had a public 

25 seeping period in December and January. Some of you 
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1 attended the public seeping meetings with us the first 

2 week of December. 

3 Our implementation plan, the document of 

that seeping period, was issued in January. The draft 

5 Environmental Impact Statement has been issued for public 

6 review and comment in May. We are now, of course, in the 

7 comment period for that draft. The formal comment period 

8 will run until June 26; however, we will continue to 

9 accept late comments as long as we are able. 

10 After we receive and analyze the comments 

11 from you and others that we get during this comment 

12 period, we will prepare the final Environmental Impact 

13 Statement. No sooner than 30 days after the final 

14 Environmental Impact Statement, we would issue a Record 

15 of Decision. The Record of Decision would serve as the 

16 formal record of the decision that the Department of 

17 Energy would make based on this analysis and other 

18 decision factors as to whether or not to continue to 

19 construct the DARHT facility and operate it, or whether 

20 or not to take one of the other courses of action that 

21 has been finalized. 

22 At the same time of the Record of 

23 Decision, we would issue a Mitigation Action Plan. That 

24 is a brief document that explains the mitigation measures 

25 that we would take to lessen any adverse impacts that we 
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1 have identified during this process. 

2 This photograph over here shows what the 

3 DARHT facility looks like today. The construction has 

4 been shut down. This photograph is looking essentially 

5 due north. This east accelerator hall is the hall that, 

6 it we decide to proceed with OARHT, would be the first 

7 hall to be completed, and would be the first hall to have 

8 accelerators and x-ray equipment installed. In the event 

9 that the department would decide to go forward with the 

10 single-axis alternative, it would be the east accelerator 

11 hall that would be the hydrodynamic test facility. 

12 This is a map, a generalized -- actually, 

13 it's not very general at all; it•s fairly specific. 

14 That• s a map of the Los Alamos townsite. This is the 

15 White Rock townsite. This is the site of the DARHT 

16 facility, and right adjacent to it is the site of the 

17 PHERMEX facility. They are located in Technical Area 15 

18 within the explosive test area of the laboratory. 

19 This is a summary of the results of the 

20 environmental analysis in the -- in the EIS. As I 

21 mentioned before, there is a comparative analysis. The 

22 first column shows the no action alternative, what would 

23 happen -- what we would expect to happen if we continue 

24 to operate PHERMEX at the Los Alamos area -- Los Alamos 

25 National Laboratory. W'e have compared the impact of the 
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1 other five alternatives to that. 

2 If you look at that closely, you can see 

3 that it does have different colors of type. The black 

4 type represents those impacts for which we do not foresee 

5 a change across the six alternatives that were analyzed. 

6 The red type indicates where we see that 

7 there would be a greater adverse impact that would occur 

8 under one of those al terna ti ves when compared with the no 

9 action alternative. And the green type indicates those 

10 aspects of the environment where we would expect a 

11 greater beneficial impact than those that would occur 

12 under the no action alternative. 

13 This is the 01\RHT EIS. If any of you have 

14 not received a copy or would like a copy, please leave 

15 your name and address with the staff at the front desk. 

16 In addition to this unclassified document, the department 

17 did prepare a classified supplement that includes 

18 additional information of analyses. The department has 

19 prepared an unclassified summary of the impacts that are 

20 contained or identified through that classified 

21 analysis. Copies of that unclassified summary are 

22 available outside on the information table. 

23 The department has placed quite a bit of 

24 

25 

information in Los Alamos community Public Reading Room. 

In addition to the 200 or so references that are 
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1 mentioned in the draft EIS, we have included at least 60 

2 other documents in the public reading room. A list of 

3 those documents are also included in the information 

4 that• s contained on the table outside. 

5 Following my remarks, which are going to 

6 end here very shortly, if you would like, we could have 

7 Bob Day give a five-minute overview of the programmatic 

8 aspects of the hydrodynamic testing program that's 

9 conducted at Los Alamos National Labor a tory. It you 

10 would prefer not to take the time to do that, we will 

11 defer to your wishes. As I said before, this is your 

12 meeting and we will do what you want to do. 

13 It there are any elected orricials that 

14 represent the state, tribal governments, or local 

15 governments, that are speaking on behalf of the 

16 constituencies, I would invite those people to speak 

17 first after we discuss whether or not Bob is going to do 

18 his talk. 

19 What is the consensus, then? I'm asking 

20 you, would you like to hear a short overview from Bob 

21 regarding the hydrodynamic testing program? I see one 

22 yes and one no. How about then that we pass that at this 

23 time, and if we still want to hear that later at this 

24 meeting, we can go ahead and do that later. 

25 Then I would ask, are there any elected 

1 officials or people that are representing the state, 

2 Indian tribal governments, or municipal or local 

3 governments. And I see no one. We will then open the 

4 floor then to the public to come forward and make your 

5 comments. 

6 Since this is a recorded proceeding, I 
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7 would ask that you give your name for the record and, if 

8 necessary, spell it for Irene. Irene will also indicate 

9 for you if she's having a hard time hearing you or if you 

10 need to speak louder. Again, these chairs at the table 

11 are for you to sit in. They don't have to remain empty. 

12 Feel free to join us up here. And Marilyn, you asked if 

13 you could speak first because --

14 MS. HUFF: I don• t have to speak first; I 

15 have to speak pretty soon. 

16 MS. WEBB: Marilyn says she would like to 

17 speak pretty soon. Other than that, I'm willing to find 

18 out who would like to talk first. Greg, would you like 

19 to talk first? 

20 MR. MELLO: I'm very ill-prepared, but --

21 

22 

23 

MS. WEBB: I doubt that. 

MR. MELLO: No, please don't doubt. 

MS. WEBB: Please feel free to join us at 

24 the table. Other people can sit here besides Bob and 

25 Greg. And if you would be so kind as to mention your 
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1 name for I rene. reference here to retrofitting of fire resistant pits 

2 MR. MELLO: My name is Greg Mello, Los 2 that could be done transparently without nuclear 

3 Alamos Study Group. And thanks for all the work you guys 3 testing. 

4 have done and I'm not as prepared. We were really spread There's reference here to the concept of 

5 thin, and it's kind of senseless for me to come so 5 self-aware weapons sys terns and the use of hydrodynamic 

6 ill-prepared as I am considering all the preparation you 6 testing facilities, DARHT, to retrofit pits with sensors 
3 

7 have done. that would monitor the aging of the pits and provide, as 

MS. WEBB: We understand you are busy and 8 it says here, a dynamic real time analysis of each 

9 appreciate your taking the time to come. 9 weapon's state of health. While the state of the health 

10 MR. MELLO: My questions revolve around 10 of the country falls to pieces, we will be able to have 

11 the purpose and need for the facility. Reading the 11 real time, instantaneous analysis of the state of health 

12 purpose and need chapter of the draft EIS, what it looks 12 of our nuclear weapons, I guess. 

13 like from this reader is that there are some fairly vague 13 This is a big program outlined in this 

14 statements used to paint a picture of the necessity of 14 document. It looks like actually billions of dollars of 

15 this project without really making a very convincing 15 work. A.nd it doesn't comport with what is put in the 

16 case. It's our experience in working on these issues 

17 that -- that vague statements are repeated within the 

18 laboratory and Department of Energy and other contractors 1

16 OARHT draft EIS. The use of the FXR facility, from our 

4 17 view, seems completely adequate to solve the curatorship 

18 problems of the enduring stockpile. 

19 until they become -- they gain credibility and weight by 19 The use of radiography facilities, dynamic 

20 repetition rather than by accuracy, and it seems like 20 radiography, generally seems greatly overstated as a tool 

21 this has happened here. 
5 

21 :for dealing with aging problems and with safety problems. 

22 There's just a bald statement DOE needs to 22 As numerous high-level officials have testified to 

23 improve 1 ts hydrodynamic testing capability as soon as 23 Congress, there are no safety or reliability problems in 

24 possible. This is not clear. The statements that 24 the current arsenal. In the long run, problems you 

25 follow; "uncertainty in the performance of the enduring 25 expected the way that this is -- this is a copy of the 
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stockpile will continue to increase with the passage of 1 Sandia Stockpile Life Study, which can also enter into 

2 time... Well, that's certainly talk-logical. It doesn't 2 the record. These problems have been solved in the past 

3 point to any for DARHT, exactly. 3 relatively simply. There haven't been a lot of problems 

Yes, DOE no longer uses nuclear testing, 4 with pits. Most of the problems are in the nonnuclear 

5 although that's being discussed again right now. There's 6 5 components, and we don' t see any real impediments to 

6 a confusion throughout this language between the 6 simply remanufacturing pits to the original 

7 maintenance of existing weapons or kind of a curatorship 7 specifications as needed, if problems are detected 

2 8 program and the kind of build-down options that the 8 through metallurgical examination and ordinary stockpile 

9 department has been looking at in the congressional 9 surveillance. 

10 budget requests, and in our documents, such as this 10 The upshot of this is that, it's not clear 

11 interagency draft stockpile stewardship program plan that 11 that DARHT needs to be pushed rapidly as a project, 

12 I would like to submit to the record. 12 especially given that its technology is kind of perhaps 

13 And in a -- there are a lot of weapon 13 even a little old now, given that its order in the -- in 

14 upgrades planned. This is a February 27th document which 14 the grand scheme of NEPA analysis is wrong; that is to 

15 contains statements like discuss B-52 replacement. 15 say, as an integral part of the stockpile stewardship 

16 That's a nine megaton city-busting bomb. There's 16 program, the direction or the stockpile stewardship 

17 statements tn here about finishing a Phase II study for a 17 program, its scope, its philosophy, ought to be 

18 Navy warhead for a high-powered radio frequency warhead. 
7 

18 determined before the facilities that would implement 

19 There's some modifications to various stockpile weapons 19 those philosophies are bull t. 

20 B-6 -- B-61s. 20 There are some -- I'm not sure that that 

21 We usually hear the purpose and need for 21 last thing was a sentence. If not, please bear with 

22 these facilities is related to the existing stockpile, 22 me. -- FXR, there may have been an experiment last month 

2 
23 but when you actually look .at the plans, that it doesn't 23 at the FXR. There are rumors of a significant experiment 

8 
24 look like the existing stockpile at all. It looks like a 24 last month. I would be interested in any comments you 

25 continual, gradual improvernt?nt or modification. There's 25 might have about this, or if that gave a pretty high-
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I 1 resolution shot. The completely unchecked source I had 

2 was as good as OARHT. There are people, you know Seymour 

3 Sack, Jim, who does not think that DARHT is a good idea, 

9 4 particularly, and these are very qualified people, and 

5 Seymour is highly regarded in Livermore. 

MR. MERCER-SMITH: And Los Alamos, but 

7 then again he never had a nice thing to say about Los 

9 Alamos. 

MR. MELLO: To conclude these comments, I 

10 would be very interested in your responses. I want to 

11 give to Jim some draft papers on stockpile stewardship. 

12 MR. MERCER-SMITH: I have a copy. 

13 MS. WEBB: If you are subrni tting them for 

14 the record, why don• t you just hand them over to me and 

15 then Jas can look at those. 

16 MR. MERCER-SMITH: I have a copy. 

17 MS. WEBB: We will make a copy. And Greg, 

18 you asked a direct question to Bob before you -- before 

19 he answers that, you have given us an interagency 

20 stockpile stewardship program plan. I would just like to 

21 point out also that the Department of Energy has just 

22 completed a stockpile stewardship and management plan. 

23 Copies of this are available to anyone who wants them 

24 outside on our information table. And having said that, 

25 then I will --
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MR. MELLO: One other of the questions 

2 that I would also like to ask before it's forgotten; can 

10 3 someone comment on the draft interagency stockpile 

stewardship program? 

MS. WEBB: Bob, can you do that, or would 

6 that be more appropriate for Jas? 

MR. MERCER-SMITH: I'm not sure if I read 

this. Let me see if I --

MS. WEBB: All right. Well, you take a 

10 look at this and Bob can go back to your first question 

11 which has to do with this test last week with FXR. 

12 MR. MELLO: Last month, supposedly. 

13 MR. DAY: FXR, for those who are not in 

the know, FXR stands for the flash X-ray radiographic 

15 machine. It's a machine that exists at Livermore. It's 

16 site 300 -- which is another location where hydrodynamic 

17 testing is done. There are actually two machines that 

18 are presently being used, and this one and PHERMEX, which 

19 is the machine we use at Los Alamos. It presently has 

20 the capability of something under a couple of millimeters 

21 in resolution and something approaching a couple of 

22 hundred rads in radiation. 

23 The capability o! FXR is essentially the 

24 same in terms of resolution and a little bit higher in 

25 terms of total d,.,se, maybe up to 300 rads. And those two 
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1 parameters are really important in terms of our ability 

to understand these devices and understand the kinds of 

3 questions we are after, because what we• re trying to do 

4 is see deep into thick material and take X-rays of that 

5 material, and we have to look at finer detail. And 

6 actually, if you are interested, you go look at some 

7 pictures on the back wall over there, and what they will 

8 do -- it's over in the information area behind that 

9 wall -- what they will do is sort of give you a visual 

10 representation of what the different capabilities of the 

11 machines are, a real life picture. 

12 And the present PHERMEX capability is 

13 fuzzy. FXR capability is comparable. The doses from the 

14 two machines are getting comparable now as well because 

15 these machines undergo evolution. What we need is a 

16 revolution; we need much greater information. FXR is 

17 undergoing an upgrade program which is starting, and 

18 that's going to improve the resolution ot that machine 

19 up -- well, we ho~ it will improve the resolution of 

20 that machine to maybe one and a half millimeters, so it 

21 will be a little bit better than the pictures on the back 

22 wall. The dose will stay approximately the same. We 

23 need to get the resolution down closer to a millimeter. 

24 That's the technological goal we have for 

25 OARHT, and if you look at those pictures, you will see so 
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1 much finer detail you can see, as a matter of fact, 

2 compared to where we are at the present time. Each and 

3 every shot we do with DARHT will have ten times more 

4 information than we get at the present time and much 

5 greater detail. The FXR upgrade is an important 

6 technological demonstration. It's going to help us in 

the very -- in terms of gaining information, just like 

8 the upgrade in PHERMEX was helping us. 

In PHERMEX, we're doing two things. we 

10 are doing a project and have done a project to help 

11 improve the dose. That's so that we can get more 

12 information through thicker material. We have taken that 

13 dose out of PHERMEX !rom about 100 Rs to 200 Rs. A lot 

14 of good work I mean or the basis of good people working 

15 on this technological issue. we are also going to be 

16 able to get two pictures out of PHERMEX, so we can get 

17 twice as much information out of one of those -- out or 

18 that machine, and that will help us in terms of 

19 understanding the time evolution. 

20 It's also a technology that may be applied 

21 at FXR in a different way. Those kinds of technologies 

22 can also be applied at DARHT, again, to be able to try to 

23 get more information from this investment that we're all 

24 making, and ensuring that major part of our nuclear 

25 weapons capability -- this major part of our national 
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1 defense -- will perform as expected without underground 1 Bob. I will note for the record that Greg has submitted 

2 nuclear tests, because that's one of the big changes. 2 to us five documents -- I'm sorry -- five documents and 

Always in the past when we wanted to know 3 we will enter those. You have a lot of other paper 

4 about a nuclear device, when we wanted to know whether it 4 there. Do you want the rest of that to be submitted 

5 was a safe device or reliable device, or whether we 5 today for the record? 

6 wanted to know if they function properly, we took them to MR. MELLO: No. Can I ask one --

7 Nevada and we proved them. Now we can't do that, so what MS. WEBB: Sure. 

8 we're trying to do is use the very best possible other MR. MELLO: -- follow-up question? Was 

9 means we have, and these kinds of capabilities, being one the Phase I I study completed in March on the high-

10 of the dominant ones, to try to get information to tell powered radio frequency weapon at Los Alamos and/or 

11 us what we used to be able to find out through the Livermore? 

12 testing. So it is a major step in helping to support the 12 MR. DAY: I will defer that one to Jas 

13 national goal, the stated national goal, of comprehensive 13 because that~s more in his area of expertise. we have 

14 test ban probably sometime next year. 14 been looking at it. 

15 MS. WEBB: Do you want to add to that, 15 MR.. MERCER-SMITH: This is a holdover case 

16 Jas? 16 that study was started before the end of testing and was 

17 MR. MERCER-SMITH: No. 17 continued through as that was followed up as long as we 

18 MS. WEBB: And Greg also asked if either 18 had the sources. I don't know that it was completed in 

19 one of you wanted to comment on the interagency stockpile 19 March. 

20 stewardship program. This is a February 27 draft, and 20 MR. MELLO: When was the scheduled 

21 Greg asked if anyone could tell him about what the 21 complete date'? 

22 current status was. 22 MR. MERCER-SMITH: I don't know. It was a 

23 MR. MERCER-SMITH: I had.n' t read that 23 two-and-a-half-year study. I mean, when we went into the 

24 particular draft. I've seen pieces that went into it 24 study, it was planned to be two and a half years, and I 

25 before, but that specific draft, I haven't read before 25 don't recall the starting date. 
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1 and haven't read now carefully. No, I don't know the MR. DAY: There is an underlying issue 

status. 2 here that is really important, and that is, the 

3 MS. WEBB: Bob, do you have anything to 3 laboratories don't -- nuclear weapons are an important 

say on that? 4 part of the nation's defense in this country, and the 

MR. DAY: I have one underlying comment, 5 laboratory has a series of jobs in support of that 

6 and that is, at the present time, the United States is 6 mission, and that defense posture and this process or 

7 not developing any nuclear weapons. This is a matter of 7 better acting with the Department of Defense in terms of 

9 national policy, and it certainly is a matter of 8 how the present systems behave, what the issues are with 

9 actuality at Los Alamos; developing and developing and 9 the present systems, and how those kinds of capabilities 

10 putting into the stockpile. The Department of Defense 10 impact various missions that they have, is one of the 

11 asks us questions about nuclear technology. They ask us 11 functions that we perform for the government. 

12 questions about present devices and what they can do, 12 We also look at issues associated with 

13 and ask us questions about devices that are retiring and 13 foreign technology, counterprolifera tion, technology 

14 how -- and how the missions that they have can be 14 potential, that potential proliferation could be 

15 replaced. They ask us questions about what effect 15 building. They could be issues associated with 

16 various requirements that they have might have on future 16 proliferation devices that might be found to be unsafe. 

17 shot. 17 There's a whole series of questions like that that we do 

18 We study those questions in great detail, 18 deal with, and actually, we do some experimentation to 

19 and some of the issues that Greg refers to are studies 19 try to understand, especially in the proliferation and 

20 that were done. They are not commitments to new nuclear 20 counterproliferation, experimentation associated with how 

21 weapons. They are not developing nuclear weapcms. They 21 technology might be disabled. Those technologies and 

22 are the Department of Defense and laboratories in support 22 what they might mean to the security of this country are 

23 of that mission, doing what is expected of us. 23 really important parts of things to test. Some of the 

24 MS. WEBB: Okay. Thanks, Bob. I will 24 issues and questions that he referred to are definitely 

25 just note for the record that Greg -- we get that one, 25 in support of that kind of thing. 
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1 

2 

3 

4 

time. 

MS. WEBB: Okay. Anything else, Greg? 

MR.. MELLO: I shouldn't take up much 

MS. WEBB: You can take as rnueh time as 

5 you want, but you may want to take more time later. 

6 Thank you. Who would like to speak next? 

Marilyn, would you like to speak now? 
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8 

9 

MS. HUFF: I have a whole lot of respect 

for the scientific method as a way of ferreting out, you 

10 know, what is true :trom what is not true. And my 

11 understanding of it is that one of its purposes is to 

12 weed out the subjectivity from the viewing of data so 

13 that personal opinion and things like that can't really 

14 obtrude them, and what we really want to know is the 

15 object of truth, and it posits if there is such a thing 

16 

17 

18 

as objective truth, and nonetheless, I do see a few 

thought -- flaws in this. 

One is that, in the formulation of a 

19 hypothesis, you are already making a subjective 

20 projection of what is real, and the other is that 

21 because -- because you placed so much faith in the 

22 scientific method and the fact that it is actually 

23 operating to weed out the subjectivity, you make some 

24 kind of false assumption that subjectivity can be weeded 

25 out. And I think this operates in two ways; subjectivity 
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intrudes itself through human ambition and greed and also 

2 through prevailing modes of thought; for instance, when 

3 people in general believed that the world was flat, 

4 science came up with a theory of the movem~nts of planets 

5 that was in fact entirely not true until the premises 

6 were changed, so that everything is based on current 

7 premises and a lot of them are current perceived 

B poll tical real! ties. 

9 Now what has happened in Los Alamos is 

10 

11 

12 

13 

that, to my mind -- I don't think I'm being cynical -

lies have been told, and this, I will stat~, a purpose of 

science has been corrupted in service to things like that 

the need for funds or the desire for funds or the -- the 

14 ambition of particular people -- I think t~e best example 

15 of this in our world is the alteration of data, when 

16 people were trying to get funding for Star Wars, was 

11 blatant, and I'm really surprised it didn't become a 

18 major scandal, but it didn't because it was inconvenient, 

19 I think, for political reality. I happen 'to know about 

20 this because I was serving as an editor for John Manley 

21 at the time. 

22 John Manley, I think most of you know, 

12 23 except maybe in the audience, was second i.n command to 

24 Oppenheimer during the Manhattan Project, and he was very 

25 concerned about Star Wars at this time, an1 I think 
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1 

2 

3 

4 

really upset because he was really, like, devoted to pure 

science. 

What John Manley said at the time, I think 

that pertains to this, is that he really rather scoffed 

5 at the idea that nuclear underground testing was 

6 necessary for the stewardship of the nuclear stockpile. 

He said, there isn• t that much that needs to be known 

8 about bombs that are already made, and that he did not 

9 believe that that was what the purpose of a nuclear 

10 underground testing was, was that it was really for was 

11 in order to develop new nuclear devices, especially 

12 nuclear trigger devices for Star Wars. 

13 Now, I bring all of this to bear on the 

14 Environmental Impact Statement of DARHT, and I begin to 

15 wonder, also, then about this purpose, mission of DARHT, 

16 

17 

which is once again the stewardship of a nuclear wQapons 

stockpile and cannot believe that this is an adequate 

18 justification for the building of D.ARHT, you know, even 

19 in my common sense way of thinking about. It, and this 

20 is a very arcane document and isn't really accessible to 

21 public understanding, and I'm wondering, you know, why 

14 22 couldn't it have been made more accessible? Except I 

15 

23 think there is some kind of -- rm not sure -- deliberate 

24 or subconscious attempt to intimidate people from making 

25 public comments because, you know, we• re not scientists. 

Page 29 

We don't know, but I don't believe that 1 

2 

3 

what, you know, however many thousands of thousands of 

bombs we have in our arsenal, that we need to devote, you 

4 know, millions of dollars to a billion that will make 

5 sure that they all go boom. It all defies common sense 

6 to me, and I don't believe that other members of the 

16 7 community of nations are going to believe that, either. 

8 They're going to see DARHT not as something that is going 

9 to promote comprehensive test ban or promote a nuclear 

10 nonproliferation treaty, they are going to see it as 

11 United States arrogantly and hypocritically continuing 

16 
12 with nuclear development at a time when they're being 

13 asked to abstain. I don't see how that, in any way, is 

14 going to help us close down the nuclear establishment. 

15 So I distrust this as -- as a 

16 justification for OARHT. And in that context, I see all 

17 
17 of these alternatives that you• re proposing as based on a 

18 prevailing premise that may be a false one, which is that 

19 we should continue to maintain this nuclear arsenal, that 

20 we should continue with this and that, I think promotes 

21 an armory status even more dangerous than a bipolar 

22 because it's an arms race that can get out of hand, so 

23 that you know it would.n' t necessarily be a truck parked 

24 in front of a federal building in Oklahoma City, someone 

25 can come with a suitcase and lay it down and the building 
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1 would be destroyed. All of Oklahoma city would be 201 1 generations of physicists and material scientists. The 

2 destroyed. 2 stockpile has reached an average age never before 

3 I mean this is a dangerous situation in 3 achieved and the average age is increasing in spite of 

4 which I think the United States has to start showing 4 retiring older weapons systems. 

17 restraint in what it's prepared to build, and there is no Delaying DARHT until specific problems are 

6 alternative proposed there that isn't at least continuing 6 decided to justify DARHT' s use is on the same logical 

7 what we're doing already. There is no alternative 20 7 level as deferring a treadmill test until after the 

181 : 
10 

proposed that says, "Let's stop this. Let's start 

redirecting funds to environmental cleanup, to human 

needs .• , This is a meaning -- this is just one more step 

8 patient has suffered a coronary. Safety and reliability 

9 today does not equate to safety and reliability tomorrow. 

10 Opposition has been stated to the need for 

11 in the continuation, which I think is a continuation, you 11 DAAHT' 5 capability to provide three-dimension time 

12 know, what everybody perceives as their precious jobs, 12 sequential data. Statements have been made that, quote, 

13 because, you know, here we have Congress' purse strings 13 no goal, unquote, has been reached for this enhanced 

14 that we• re trying, you know, to open up at a time when 14 capability. Page 9 of the JASON Report states the design 

15 who have we got in charge here'? People who say, "We will 15 community has properly judged that improved hydrotesting 

21 
16 shut down the budget," except these are particular people 16 capabilities are important in the absence of underground 

17 who will, at least under the threats of the barbaric 17 tests. The ultimate goal would be a tomographic movie of 

18 hoards, will open up the purse strings to things that are 18 the late stages of the imploding pit. This and other 

19 destruction oriented. 19 statements indicate agreement on the need for enhanced 

20 I would simply like to propose that 20 capability. 

21 another alternative be considered, unless -- unless it 21 Let's put this capability in simple 

22 is -- I don't think it's -- I don't think it's a valid 22 terms. I have long been frustrated over the inability of 

23 choice. I mean I do not want to choose from any of those 23 my 35 millimeter to take good landscaping, particularly 

19 24 alternatives that you are presenting to us, and I would 24 of mountains at a distance. I have been envious of 

25 like one proposed that is directing Los Alamos to all of 25 friends who have 155 millimeter zoom capability and take 
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these purposes tor which 1 t, you could call it -- serve 1 great pictures. DARHT has the capability to take great 

2 pure science again. 2 pictures of different materials under stress, which no 

3 MS. WEBB: And, thank you. Marilyn, would 3 other facility on the face of this earth has. These 

you please give your full name to Irene'? 4 pictures provide previously unobtainable data which aids 

MS. HUFF: What? 5 in the design of DP.RHT successors and makes the 

MS. WEBS: would you give your name to 6 scientists• job easier in modeling and evaluating the 

Irene for the record? I forgot, Irene. 7 reaction of materials to different stresses. With time 

MS. HUFF: Marilyn Huff, H-u-f-t. B lapse photography, and later the facilities, the movie 

MS. WEBB: so you are suggesting we look 9 etfect could be a reality. 

10 at another alternative? 10 Computer models are only as good as the 

11 MS. HUFF: Yes. 11 data on which they are based. can these data be used to 

12 MS. W'EBB: Thank you very much. 12 design new weapons? Of course. Data are data. If 

13 MS. HUFF: You are welcome. 13 national policy changed tomorrow, these data could be 

14 MS. WEBB: All right. We have a hand back 22· 14 used for designing new weapons, but more importantly, the 

15 here. 'Would you like to either come forward speak -- 15 same data can be used in improving safety and reliability 

16 it's easier for Irene to hear if you do come forward to 16 of nuclear weapons and other peaceful materials for 

17 the table, but it's not absolutely mandatory. 17 certain. The alternatives presented in the OARHT EIS are 

18 MR. LOCKHART: My name is Mil ton 18 not all optimal for solving the problem. 

19 Lockhart -- M-i-1-t-o-n L-o-c-k-h-a-r-t. 19 The single axis alternative only provides 

20 DAAHT is a first in a progression to 20 enhanced resolution without the 3-D radiography which two 

21 provide data for the design of later facilities and to 21 beam lines furnish. The plutonium exclusion alternative 

20 22 help aside unknown problems which may not be detectible does not furnish data on any important weapons material, 23 22 

23 by inspection. DARHT' s data can be used to validate the 23 While costing as much as the preferred alternative. The 

24 results of computer simulations, and as Dr. Louis Rosen 24 upgrade PHERMEX alternative costs more than the preferred 

25 pointed out on May 31, to furnish data for training new 25 alternative. The no action alternative is not really an 
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1 alternative because of the present condition of the 

23 PHERMEX facility which needs reinstrumentation and 

3 renovation. 

4 DARHT is currently the most cost effective 

5 and prudent way to implement the nuclear policies of the 

6 United States. However, the draft EIS assumes that the 

7 readers know all of this intomation about DARHT. 

8 Rewrite the draft EIS to make clear what DARHT's mission 

25 9 is, how DARHT will be used, what peaceful nonweapon uses 

10 are possible. Justify the enhanced capability. Explain 

11 the environmental impacts and assumptions used in terms 

26 12 which can be grasped by the educated but uninitiated 

13 reader. 

14 Hhile I'm sure that initial cost, not 

15 life-cycle cost, was a major factor when the preferred 

16 alternative was chosen, the fact that that EIS is being 

17 prepared, emphasizes changed circumstances since the 

18 1980s. One of the containment alternatives is probably 

24 19 the more cost effective when D and 0 costs are considered 

20 on a life-cycle cost basis. Thank you. 

21 MS. WEBB: Thank you. If you would like, 

22 you may submit that to me for the record. Thank you. 

23 All right. Yes, Richard, please? 

24 

25 

MR. DEYO: Thank you. 

MS. WEBB: Thank you, Richard. 

MR. DEYO: I should say, I'm going to 
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2 guess, perhaps, maybe that this might be more effective 

3 in stockpile stewardship management and all this other 

stuff, but some time ago, you know, I was reading this 

little thing about the -- there's a bunch of statements 

27 6 in here from Clinton and Congress and everybody that seem 

to me to have been taken out of context. And it's the 

sort of thing -- well, history sort of thing. They 

9 mention in this letter that"s all there, too. 

10 

11 

It's, like, I happen to be very critical 

of science, as you know, psychiatry. I mean, I learned 

12 about the scientists that wanted to study concentration 

13 camp conditions and, you know, in this country, and beat 

14 his own, beat people. And then I learned about Niels 

15 Bohr and how he would testify, and not to -- it's like my 

16 history of the atomic bomb. Mr. Clinton makes a lot of 

17 statements about the history or the atomic bomb, too, 

18 he -- I mean, he wasn't even born when they did it, and 

19 neither was I. 

20 

21 

I wrote this one thing that I remember 

reading, and I can • t even remember which one of these DOE 

22 hearings it was in, which the former mayor of Albuquerque 

23 spoke after me and after he got up. So I would like to 

24 

25 

repeat that, what I had said, and maybe some of what he 

said to me aftoe.rwards. He said it to the record, too, 
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1 but I basically had said that -- that the atomic bomb was 

2 not only ineffective against this, it was counter-

3 productive, that those people back then who tested and 

4 deployed, criticized nuclear weapons implicitly, and in 

5 not being deliberate, they gave weight to Hitler's scheme 

6 for global conquest and even warned the Pacific from it 

7 because they didn't want to be called all that they 

8 really are or have to answer for all the mt9SS that they 

9 swindled. I don't know if that's true or not. That's 

10 what I guess would be called a scientific theory, a 

11 conjecture, if you will. 

12 I -- I very much believe in it, however, 

13 because -- and there's not enough in this thing --

14 there's a lot of talk in here about foreign countries, 

15 nonproliferation and everything. I don't think -- I 

16 think this country -- for example, nuclear policies, we 

17 should probably be looking at two or three countries, and 

18 I would almost list them. We should be looking at Japan. 

19 We should be looking at Germany and Iraq and maybe four 

20 or five other countries and see what their policies are 

21 tor these sorts of things, whether they are even serious 

22 about this sort of stuff, because I don't think that most 

23 of the countries in the world want, need, ever plan to --

I mean, I don't know. 24 

25 Things always change, you know. I heard 

Page 37 

Daniel Elsburg one time sit back and say, there's no 

2 country in the world today that would, from a military 

3 stand point alone, would build a nuclear arsenal as large 

4 as the Frenc:h are today. Okay? And you know the French 

5 have got a lot or nuclear weapons. Most of the other 

6 countries in the world that, if they have them, they are 

7 not going to us~ them. You have here Clinton saying 

8 missile systems, they are not going to use missile 

9 systems. They are going to make nuclear bombs. 

10 They will probably rent a room on Wall 

11 Street in New York or in Chicago or a place like that, 

12 and if they wanted to declare war on this country and 

13 they would take it and put it in their car and drive it 

14 

15 

16 

17 

18 

to some place and set it off in the 300 largest cities in 

this country, and that would totally ruin this country. 

It would ruin any country. 

I hold nothing against those scientists 

that -- those and soldiers or scientists that dropped 

19 bomb on Japan. I think they believed in what they were 

20 doing. I think they were crazy to do it. I think Japan 

21 was going to surrender, anyway. I don't think Germany --

22 

23 

24 

I mean, I'm certain Germany didn't try to build a bomb. 

I don't think that the conditions in Japan or Germany, 

for example -- Japan is a country -- Japanese is a 

25 language that has no past tense for verbs. I think after 
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they dropped the bombs on Pearl Harbor, they were ready MR. DEYO: Well --

2 to surrender, but this country got so angry and so MS. WEBB: Thank you. All right. Who 

3 vengeance full of 1 t that we did bomb a lot of people in 3 would like to speak now? Anybody? Yes, thank you, 

Japan. 4 Maurice. 

The Japanese made a lot of mistakes. I MR. WEISBERG: I'm Maurice Weisberg and my 

think they were willing to go live with them. I don't 6 background has been in radiology. So I have a lot to do 

know. That's probably not-- I don't know if that's true 7 with use of radioactive materials and x-ray machines. Of 

in Japan at that time or not. I know they're talking 9 course I did.n' t use accelerators. And I have been 

9 building nuclear bombs there. I think if they were -- if 9 listening to these gentlemen from Los Alamos talking 

10 they are doing that, they're not going to do anything -- 10 getting finer and finer detail and tomographic studies of 

11 they are not going to give a damn whether they -- whether 11 the cause of these -- cause of these bombs, and this 

12 the bombs in this country are optimally designed. 12 other previous gentlemen talking not being able to use a 

13 I don't think they're going to drop a bomb 13 155 millimeter camera to get better pictures of what's 

14 anywhere. I think they already have learned from their 14 going on. 

15 world War II mistakes that the best way to -- to deal 

16 with the rest of the world is to trade with them. Japan 

17 was a very isolated country. It was one of the most 1

15 My concern, actually, is our public 

28 16 health, problems associated with the use of all this 

17 material. And just so I don't leave out some of th~se 

18 isolated countries in the world. It was -- if foreigners 18 more relevant matters, I'll just read a few paragraphs of 

19 went to Japan in the • 30s before Perry went there, they 19 what I put down. The national labs are grasping for 

20 killed them. 20 rationale to maintain their budget to higher real trends 

21 There are ways of other societies where 29 21 during the '70s. Thus they have to look for new enemies 

22 they have a way of welcoming people. That way of 22 and new threats to justify the current and proposed 

23 welcoming people is that they take a spear and they throw 23 projects which seem never ending and more expensive. 

24 it and come as close to your feet as it can without 24 So now they come up with this OARHT thing, 

25 harming you, and you are supposed to stand there and say, 25 which is the centerpiece of the whole stockpile 
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1 '"Gee, that's nice.'" And actually, you are supposed to 1 stewardship, and they propose -- or have used uranium and 

2 pick up it and throw 1 t as close to their feet as you 2 depleted uranium previously, and this material will be 

3 can. 3 used outdoors and will be bombarded -- bombard the cause 

4 I don't know, I heard it from a couple of 4 which will contain this material, and depleted uranium 

5 places, someplace in the Pacific or someplace like that, 5 and these toxic and radioactive particles will be 

6 but it's -- I mean, like I learned about science sitting 
28 

scattered on adjacent plateaus together with heavy toxics 

7 back, and before they set off the first nuclear bomb 50 7 present earlier which happen to be a carcinogenic 

8 years ago, they were talking about incinerating the 8 material. 

9 entire -- an it was their own world, they were giving way 9 This Dr. Strange Love scenario gets more 

10 to Hitler for global conquest of the -- it was their own 10 ghoulish since we have not ruled out the option of using 

11 deeds that do that. 11 plutonium 239 and plutonium 232. They use this, 

12 And it's like I know I have talked on a 12 apparently, containment vessels on the PHERMEX, but they 

13 level about these things before, but I mean, it's like 13 may elect to use it outdoors as well. In the press 

14 nowadays, traditionally, like in Japan, they would never 14 release put out several weeks ago, LANL explained the 

15 call a machine personal or friendly. All of those 15 necessary to reduce the risk to its workers. Are we now 

16 alternatives are based on computers, things the folks up 16 getting a kinder and gentler DOE putting out a thousand 

17 in Los Alamos and Livermore and University of California, 17 dollars of light in all directions? This attitude change 

18 you know, they are the ones that call machines personal 18 is new and commendable, and we all hope it is 

19 and friendly. I don't know how they would even view that 19 sustainable. 

20 sort of mentality of calling something -- I mean -- I 20 It's regrettable OOE did not show the same 

21 mean, it's like -- it's like th':'S<e bombs are their babies 21 concern for plutonium workers in Rocky Flats or uranium 

22 and these machines are their babies. It's like you 22 workers in Ohio. The plutonium fires and spills at Rocky 
30 

23 just -- I don't know. It makes me sick. 23 Flats were not reported to the people, but to the people 

24 MS. WEBB: Thank you, Richard. Anything 24 of Denver, which were 16 miles downwind of the plant. It 

25 else? Anything else? Okay. 25 was independent researchers like Dr. Martel who did 
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1 independent studies of the soil around the Rocky Flats 

2 plant and found significant amounts of plutonium in the 

3 soil and in the water. 

4 And it was Dr. Carl Johnson who followed 

up with studies of the people in the area surrounding the 

6 Rocky Flats and found an increase in excess cancer 

7 rates. Neither the federal government nor the crack 

8 responsible for operations ever informed the public about 

9 these matters. Neither did the national studies inform 

10 the risk to the public, and under the Four corners area 

11 of New Mexico, thousands of Navajo Indians were employed 

12 in the uranium mines without any proper equipment. There 

13 was no ventilation in the mines so that they received 

14 large doses of radon and its daughter products. So that 

15 they suffered crippling respiratory ailments, and many of 

16 them came down with cancer of the lung. In fact, Indian 

17 children under the age of 15 had excess cancer rates in 

18 the central nervous system, bone, as well as the lymph 

19 node areas. 

20 This wil~ give you some idea of how 

21 dangerous uranium is and all of its daughter products. 

22 When uranium decays, it lays the path for 12 radioactive 

23 forms before reaching stable forms of lead. All of those 

24 in between radioactive materials or almost of them put 

25 out alpha rays, and most of them are toxic and 
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carcinogenic. One of these intermediate forms is radon. 

And everybcdy knows what the terrible 

3 allegation of radium was with the workers who put these 

radium on dials. Many of these people ended up with 

5 cancer of the jaw and cancer of the bones and died as a 

6 result of it. Radon gas is another decay product. It is 

7 estimated by Or. Martel tl:.at with the wind velocity of 

8 ten miles an hour, this radon gas could travel a thousand 

9 miles before half of it even disintegrated into its solid 

10 daughter products. Of course the daughter products of 

11 

32 12 

radon are also alpha emitters, also carcinogenic, and 

mostly fall to the ground, and they're insoluble, but 

13 

15 

16 

they do get absorbed into plants and go up the food 

chain, and of course, affects animals as well as humans. 

Of course if you've inhaled radon or its 

daughter products, you end up with having cancer of the 

17 lung. But this -- what these daughter products do is 

18 they emit -- as they emit th<eir particles they actually 

19 blast the tissues in particulars if they get into -- if 

20 they are as small as five microns and they get inhaled 

21 into the deeper part of the lung, it ends up in lung 

22 tissue and bronchial, small alveoli of the lung, and it's 

23 like hitting the tissue with a wrecking ball. 

24 The national labs employees, physicists, 

25 chemists, and engineers within, suffer background and 
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1 social studies -- I'm not trying to compare them with the 

2 Japanese -- with the Japanese students who have been 

3 brainwashed all through their careers and who, instead of 

4 actually using their own heads for their own -- to make 

their own decisions are brainwashed into following 

6 whatever is given to them as -- as facts. 

They think in terms of technological 

things, the beauty of chemical reactions or the beauties 

9 of being able to qet one and a half millimeters of 

33 10 tomographic effects so they can study the core of all of 

11 these causes of all of these bombs, and less in terms of 

12 public health consequences of their bomb experiments. 

13 There should be zero tolerance for such radioactivity, 

14 and show conclusively that there is no safe dose or any 

15 acceptable dose. 

16 We must stop making nuclear war on our own 

17 population. The lab has tried to present DAR.HT as 

18 necessary to maintain safety, reliability. Greg has 

34 19 mentioned all of that. I don't want to go through that 

35 

20 again, through all of these i terns. There should be no 

21 new toys until they clean up the mess they made in the 

22 past 50 years. 

Depleted uranium is not less toxic than 23 

24 forms of radioactivity, and this idea of spent uranium is 

25 actually an oxymoron. It's not spent uranium. It's not 
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spent. Uranium is still there with all of its dangerous 

2 aspects that I mentioned above. Using the euphemism 

3 deplete our spent uranium is ridiculous. It will deplete 

your immune system. It will deplete your life span, and 

5 destroy the integrity of the genetic legacy. 

This nuclear speaking is to seduce you 

7 into accepting the unthinkable, as in the last 

8 paragraph, as in the Peacemaker Missile and the Peaceful 

9 Atom. I have just been told by Greg that actually it was 

10 not five megatons but only 100 tons of this depleted 

35 11 

12 

13 

14 

15 

16 

uranium that has been deposited on the plateaus around 

LANL. And they use plutonium, but Greg tells me that the 

plutonium was actually inside of contained vessels, so 

apparently none of the plutonium got out, as far as we 

know. 

What possible rationale could be used to 

17 justify adding to the 10 or 20 million radiation 

18 casualties already produced by nuclear power and nuclear 

19 bombs and inappropriate use of medical and dental 

20 X-rays. Dr. Martel, who is the internationally acclaimed 

21 radiation researcher, maintains that the continued 

22 designing and production by a pronuclear crowd will 

23 inevitably result in the crisis of our species. 

24 Physicians of Nuclear Responsibility, I am a member of 

25 that and have a prescription to salvage the planet by 
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1 rapidly reducing the bombs; reduce the nu.mber of our 

2 bombs very shortly to a few hundred, and then phasing 

3 them out completely by the y~ar 2000, together with the 

completion of a real comprehensive test ban treaty which 

36 S would no_t allow these explosions to occur in any of the 

6 alternatives that are proposed today. 

8 

9 

10 

record --

I will just submit that as part of the 

MS. WEBB: That you, Maurice. 

MR. WEISBERG: -- what I feel about the 

11 public health disaster which I think will occur if we 

12 continue with the bombs. We never do -- we never explode 

13 a bomb just to use all of this nuclear power, and the 

14 efforts to get uranium by mining, milling, the whole 

15 process from :front end to back end will result in a 

16 public health disaster. 

17 

18 

MS. WEBB: Thank you. Do you want to 

submit that written statement for the record, too, or are 

19 you going to give us written comments later? 

20 MR. WEISBERG: Oh, I can submit this for 

21 the record. 

22 MS. WEBB: That would be wonderful. 

23 

24 

25 

MR. WEISBERG: Probably get you a better 

copy. 

MS. WEBB: This is just fine, just fine. 

Just to clarify one point, did you say that Greg said 

something about the plutonium experiments in the past 
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3 were conducted in containment vessels? 

MS. WEISBERG: That's what I understand. 

5 MS. WEBB: That's -- yes, and that's what 

6 we say in here, that in the past, plutonium dynamic 

7 experiments were conducted always in double-walled 

8 containment vessels, and those could be conducted in the 

9 future and will always be conducted in double-wall 

10 containment vessels. 

11 

12 

MR. WEISBERG: was there any safety 

analysis that you know of, Greg, aCout this containment 

13 vessel: Was there any release or displacement of 

14 plutonium'? 

15 MR. MELLO: Dr. Everett, before, Beckner, 

16 said that he could neither confirm or deny that any 

17 safety analysis had ever been done. 

18 MS. WEBB: Thank you. All right. Who 

19 would like to speak next? 

20 MS. WEBB: Irene asked if we would take a 

21 short break for Irene to change her tape. Although this 

22 meeting is advertised to run until 4:00, we are perfectly 

23 willing to stay here later to accommodate anyone who 

24 

25 

wants to speak, so we will take a ten-minute break. I 

invite you to look at the information displays on the 

37 

38 

37 

37 

39 
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1 other side of the wall. 

2 

3 (Break at 3:20 p.m.) 

4 

5 MS. WEBB: All right. It's a quarter to 

6 4:00, and let's go back on the record. Again, thank you 

for coming, and thank you for staying. I believe that 

first we have Helen that would like to speak to us. And 

9 if we can sort of keep the noise down a little bit, then 

10 we can all hear a little bit better. And Helen, would 

11 you like to go ahead? 

12 MS. CORNELl: Yes, thank you. 

13 MS. WEBB: And please state your full name 

14 for Irene, our stenographer. 

15 MS. CORNELl: My name is Helen Cornell. I 

16 come here as a private citizen. I was mailed the EIS and 

17 I thank everyone for the courtesy of providing it. I 

18 have read it with careful attention, and I present 

19 several pages of comments herewith. I'm not going to 

20 read them all. I think some of them may have been 

21 addressed here before, but I want to speak to something 

22 that speaks to me very strongly and that is that the 

23 

24 

illogical, illegal and impermissible order in which these 

environmental reviews are taking place have been glossed 

25 over. In the EIS there is a rather circular and muddy 

1 statement on Page 2-11 and 12. It is based on assumed 

2 needs. 

There is no consideration of related 

action in the PElS. The implication there is that a 

5 presidential directive exempts the lab from compliance 

6 with EPA regulations. That may not be intended. The 
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7 implication is there, and as a citizen and taxpayer who 

8 works hard to follow some hopeless rhetoric of federal 

9 requirements, I object very strongly to that presumption. 

10 I found no satisfactory explanation, 

11 

12 

nothing acknowledging this violation of normal order, 

anywhere in the EIS. Nothing is said in Chapter 6, 

13 regulatory requirements; an interesting omission. 

14 Obviously it may be, I can't imagine that that's a -- it 

15 was not intended; it may be because of the untimely haste 

16 in which the whole facility was started, before an 

17 environmental study had been made. 

18 The statement that the relationship of the 

19 DARHT EIS to, quote, alternative means to conduct the 

20 nation's stewardship programs, end quote, will be 

21 analyzed in the future PElS reterred to in chapter 3 on 

22 Page 39. That statement violates all common approaches 

23 

24 

that I know of as well as common sense. And one further 

small point, I saw no consideration -- I don't think I 

25 missed it -- of the fact of bringing bomb production to 
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391 1 Los Alamos as I believe was ordered by Judge Mechem. So desirability. 

2 with that verbal underlining, I would like to leave this I think, on that level, the draft EIS 

3 with all of you. And thank you very much. 3 that's been produced is quite inadequate. It avoids the 

40 
MS. WEBB: Thank you very much, Helen. 4 policy discussion in a manner in which I think will 

5 All right. Who else would like to speak to us? Were you 5 ultimately be seen to be fatally unfirm.. There is -- it 

6 getting up to come and speak, John'? Would you like to 6 seems to me the document is mostly a combination of, 

7 speak. 7 "it's true because we say it's true," together with 

MR. STROUD: I'm John Stroud, 5-t-r-o-u-d. 8 considerable thrashing of the unimportant. The matters 

9 I practice law in Santa Fe, and I have worked with the 9 which should be discussed, documented, and discussed 

10 Los Alamos Study Group. I'm here strictly in my 10 openly are the purpose and need for the action. It's 

11 interested citizen capacity. We will begin perhaps with 
41 

11 very difficult, it seems to me, to justify going forward 

12 the disclaimer. I don't -- I don't profess to know much 12 with the DARHT EIS when you have omitted the relevant 

13 about these policy matters. Others can speak to that 13 programmatic environmental impact statement. 

14 much better than I can. I have more interest, I suppose, 14 OARHT, everyone agrees, is a cross almost 

15 in the preservation of democratic civil liberties and our 15 of the science based stockpile stewardship program as the 

16 democratic institutions and making sure, I suppose, that 16 agency wants to structure and implement, but that is not 

17 the process is proper. And making sure the process of 17 within the power of the agency, I would argue, to do that 

18 dialogue and decision in this case is proper is not 18 without going through the Envirorunental Impact Statement 

19 trivial because you -- all institutions -- you have great 19 process which tacitly, adrn.ittedly begins the programmatic 

20 potential for harm to our democratic institutions. 20 impact statement in the first place. If you do that, 

40 
21 A nuclear weapons priesthood that operates 21 then it must be the case that the elements of the 

22 in super secret has the power to do grave injustice. And 22 stockpile stewardship program are to be developed in the 

41 
23 I think the record is that that has happened in the 23 SS&M PElS, and they are not to be determined by fiats by 

24 past. The most recent and highly visible example, I 24 the agency beforehand. 

25 suppose, is the radiation experiments on people without 25 Therefore, I think you're going to have a 
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1 their consent in an -- arguably in a cold war fever or serious problem if you -- if there's a Record of Decision 

2 hysteria. we -- at a minimum, that was a tort, a battery 2 on the DAR.HT EIS before there's a Record of Decision on 

3 on someone, and perhaps more than that. It's very close 3 SS&M PEIS. That order is both logical and a legal 

4 to what we prosecuted people for at Nuremberg. requirement, I would say. A.nd the only justification I 

5 The atmospheric testing by this country 5 have seen for pushing on with the OARHT EIS without 

6 and its statement of the lying and mistreatment of the 6 waiting for the PEIS is that there -- that DARHT is 

7 d.ownwinders, our own citizens, is a sad episode in the 42 7 urgently needed to help ensure the safety, reliability of 

8 history of the nuclear weapons establishment, and that is the us nuclear weapon stockpile. But that's the very 

9 quite aside from the enormous number of additional latent 9 same argument that was found wanting in the preliminary 

10 fatal cancers that people have estimated be on the order 10 injunction action. And the documents released since then 

11 of perhaps 500,000 to 5 million. 11 seem to me to undermine that argument further, rather 

12 I would argue, therefore, that it is 12 than support it. 

13 proper to demand that this establishment live up to the 13 As for t:he purpose and need of the DARHT 

14 highest legal standards of disclosure and public policy 14 facility itself, I have some questions about it. Two 

40 
15 discussion. This forum arises because the agency didn~ t 15 that occur to me are -- there is the statement in the 

16 do that. We're here because you did.n' t do it right the 16 LANL Institutional Plan of 1995 that DARHT will not be 

17 first time and a judge said you had to do it. With all 17 useful for -- or DARHT will not be capable of penetrating 

18 of your resources, I don't think its unfair to demand 18 the pits of some stockpile systems of considerable 

19 that you produce the highest quality of public disclosure interests, specifically those with insensitive high 
43 

19 

20 and information for proposing it, and the National 20 explosive and fire resistant pits. If that is the case, 

21 Environmental Policy Act, which provides and requires the 21 then the justification tor moving ahead with this 

22 completion of the Environmental Impact Statement where 22 facility, which will not be on-line until 1998 or perhaps 

23 significant government action has, as a major goal and 23 2000, in its two axis form is seriously undermined. 

24 part of the act, the public policy discussion on the 24 Secondly, it seems to me that the EIS has 

25 purpose and need for the propos~d action and its 25 played fast and loose with the so-called requirements tor 
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1 enhanced radiographic capabilities. The general 1 come on-line in 1993. And that would be good because 

2 statement was built upon there, quickly, in the EIS, then 2 they appear to be close and downwind from the facility. 

3 it lists specific necessities, such as time or a pulse 3 But the document did.n' t reference or use any data from 

beam, time sequencing and the much wanted 3-o 48 those air sampling stations, as far as I can tell. And 

capability. The JASON report is cited as justification 5 if they have actually been operating for a year or two, 

6 for what the department wants to do, but in fact, the 6 then that data is relevant and needs to be included. 

44 
JASONs were quite explicit in saying that one of the MS. WEBB: Anything else, John? 

things that needed to be determined was, in fact, what MR. USSERY: I'm just taking inventory of 

9 kind of improved dynamic radiography is necessary and for 9 my head, and my head is empty right now. So if I have 

10 what purposes. Khat kind of resolution is necessary? Is 10 further comments, I will do it later. 

11 three-dimensional imaging necessary'? For what purposes? 11 MS. WEBB: That would be fine. I also, 

12 There may be a consensus in the community 12 after this -- when we take a break, I invite you to go to 

13 on the value of pulsed imaging, but as far as I know, 13 the information room -- well, it's an information area. 

14 there doesn't seem to be a consensus in the community in 14 The gentlemen from Pacific Northwest Laboratories who did 

15 the value of dual axis capability. Md there is the 15 the analysis regarding the percent respirable is here. 

45 16 statement in the activity data sheet for the advanced 16 He is over there. I invite you to talk to him and share 

11 hydrotest facility that some six beams are necessary for 11 your thoughts with him in more detail. There is also 

18 accurate tomographic reconstruction, and DARHT clearly is 19 some gentlemen regarding the air quality aspects of the 

19 far away from that. If so, that tends to wipe out 19 air monitoring aspect of the labordtory. You asked 

20 perhaps the only distinguishing feature of this facility, 20 several questions. Some of them I understood to be 

21 other than its enormous costs. 21 direct questions for Bob and Jas, but before we go to 

22 Moving down just a little bit in 22 that, I would like to just kind of indicate with a show 

23 specificity about the EIS, it seems to me, and I realize 23 of hands if there• s anyone else that would like to 

24 it's a draft document, and that things will be corrected 24 provide us with spoken comments this afternoon. 

25 before the final document is issued, it seems to suffer 25 MS. WEBB: I will call on you. Just a 
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at this point from a multiplicity of authors. It seems 

2 to be a collection of free-standing sections rather than 

3 an integrated document. 

4 In particular, there seems to be 

conflicting assumptions used in the various sections. I 

6 had one in mind, and as far as I can tell, there are 

7 three and maybe four different assumptions appearing in 

47 
the document on the fraction of material that will 

9 become -- that will be respirable. Those assumptions 

10 range from -- well, they are described as 10 percent of 

11 the material are aerosolized. In another place, the 

12 assumption is, [?] of the materials aerosolized will 

13 become respirable, there is a third one, which I can 

14 document, but I don't want to take the time to now, it 

15 speaks in terms of, I think, 2 percent of the total 

16 material, and perhaps a fourth one that speaks in perhaps 

10 percent of total material. 

18 I don't see how a nonexpert can make any 

19 sense of that, and I hope that will be cleaned up by the 

20 final EIS. I was also surprised to s<ee in the document 

21 
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that there was a mention of two air sampling stations, 

which are closer to the OARHT and PHERMEX !acili ties than 

23 the well known air monitoring stations that have been 

24 there for a while. 

25 I believe the statement was that they had 

1 second. It is slightly after 4:00, which was our 

2 advertised time to end this session, but we will run long 

3 enough to take the people that are here this afternoon. 

4 Also, I did neglect to mention, after we came back from 

5 break, that our scribe is Jay Boettner. 

6 Now, having said those things, you asked a 

1 question, I believe, of Bob regarding the institutional 

8 planning and whether or not DARHT was incapable of 

9 certain things. Sob, would you like to respond to that? 

10 MP.. DAY: It's true DARHT is incapable of 

11 some things. one capability can't do everything. 1\nd 

12 there will -- and we have an ongoing program and have had 

13 since 1950 in developing the technology of being able to 

14 do this kind of work. .Actually, one of the reasons --

15 one of the reasons we could -- we saw a fairly 

16 significant decrease in the underground nuclear test over 

17 time was the fact we did a lot more work up front. we 

18 did more work with computer codes. We did more work with 

19 our aboveground capability, getting more information. We 

20 saw improvements of radiography. We saw improvements in 

21 computer code, and all of that allowed us to use the 

22 resources that are provided by the taxpayers more 

23 effectively to meet that need. 

24 DARHT is a facility which is based on a 

25 proven technology, technology that we proved in the first 
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1 part of the DARHT process, at the integrated test stand, 

2 which has a very significant improvement and allows us to 

3 bridge this time when we don't have nuclear testing 

4 anymore. It is not a capability which can do everything 

5 that we need to maintain and we would like to b@ able to 

6 do everything for all time, and that ongoing look at the 

7 technology is part of what we're doing in the -- I think 

it was referred to the as advanced hydro capabilities. 

The advanced hydro capability right now 

8 

9 

10 

11 

12 

13 

14 

is -- it's vapor machine. It exists in minds. It exists 

in some design studies that a:z:e being done. It is 

further in the future. It allows us to do better 

reconstruction and get add! tiona! information. It would 

allow us to provide some additional time steps because, 

15 as we try to validate the devices that we have perform --

16 i:f the devices that we have perform like they did before 

17 when we could test them underground, there will be a need 

18 for additional information. 

19 The need tor additional information, 

20 however, is with us right now. The OARHT and good 

21 capability, demonstrated capability of getting much more 

22 information out, up to ten times more information at 

23 once, right now is needed. It's needed because of the 

24 

25 

comprehensive test ban. It's needed because of changes 

the advanced capability that an FXR would have in the 
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1 future would be very helpful to us as well, but that 

2 which is needed is new data now. 

3 MS. WEBB: Thanks. Jas, did you want to 

4 add anything to that'? 

5 MR. MERCER-SMITH: No. I think that's a 

6 good part of it, the issues that we're going to be facing 

with the stockpile have to do with, say, things, age 

generically, chips, gaps, cracks, corrosion, dents. Also 

9 understanding that is an intrinsically harder problem 

10 than you welcome, that is actually the case. If you 

11 think about it terms of going out and turning the key on 

12 an automobile, a brand new car is fairly reliable, you 

13 can turn the key and expect it works out in the parking 

14 lot. I have a 25-year-old Ford, I am always amazed when 

15 I turn the key and it works. It's a very different 

16 problem and we are required to assess the performance of 

17 those devices and guarantee their safety and reliability 

18 in the absence of other testing. T~sting is equivalent 

19 to turning the key. DA.RHT is equivalent -- we need to 

20 get a chance to at least open the hood. 

21 MS. WEBB: Thanks, Jas. I would like to 

22 invite the gentlemen who raised his hand then to come 

23 forward. 

24 MR. VELFIRDE: MY name is Archie Velarde. 

25 I am here as a private citizen and I won't sit down 
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1 because there are only two lines. I was reading, you 

2 know, where it says the proposed action DOE is 

3 proposing -- this is a public policy question, you might 

4 say. It says, DOE is proposing -- if I have been readinr; 

5 the paper correctly -- the OOE is demised, especially if 

6 republican-controlled congress gets its way. That means 

7 that -- that means that possibly DOD will be in charge or 

8 they're the ones that are going to be proposing this. 

9 Now, has DOD accepted this alternative? Have they beeil 

10 contacted'? Have they been asked for their input? I -- 1 

11 think it's, you know, whatever you do in terms of public 

12 policy and make a decision of grave importance, I think 

13 usually it's deferred until the new incoming 

14 administration takes over. And this is where DOD comes 

15 in. I think maybe we don't want to rush too much. 

16 MS. WEBB: That's an interesting point. 

17 Those of us that work for the Department of Energy are 

18 extremely interested in the rumors in the paper that you 

19 referred to. The Department or Energy evolved in the 

20 late 70s from a former departmental -- I'm sorry -- a 

21 former department agency called ERDA, the Energy Researcr. 

22 Development Agency. Thank you very much. There were 

23 NEPA reviews that were on going at the time that that 

24 transition took place and I'm sure people then were 

25 wondering the same things. Government agencies evolve 
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1 over time. They pick up functions; they drop functions; 

2 functions come together in new agencies that had.n' t 

3 previously existed. 

4 We are required by the law, the national 

5 environmental policy act to state what the federal agency 

6 proposed to do. In this case it's the Department of 

7 Energy. If the Department of Energy were to cease t~ 

8 exist, it is fairly well recognized with them -- within 

9 the different entities that have been talking these 

10 reorganizations -- that some other agency would step 

11 forward, and be the steward of a nuclear weapons :function 

12 for the Department of Energy. Now, it could be that 

13 that -- the Department of Defense -- it could be that 

14 that would be some other agency. It could be that 

15 there's some new agency that does not now exist --

16 As part of the transition, that agency 

17 would look at the ongoing action, the ongoing proposal, 

18 since you are probably aware there are many, many NEPA 

19 reviews, as well as many other kinds of reviews, that are 

20 going on now for the different sites within the 

21 Department of Energy. so we have to work with some 

22 presumptions and we work here with the presumption that 

23 even if this agency were to go into another agency, and 

24 yes that agency would carry forward the proposals, just 

25 as in the past the Department o:f Energy picked up and 
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1 carried torward proposal o:r the Atomic Energy Commission 

2 and other predecessor agencies. Regarding whether or not 

3 we have discussed this particular proposal with the 

Department of Defense, I believe that we have. And I 

5 invite Bob or Jas to respond to that. 

6 MR.. DAY: There have been -- we interact 

7 with the Department of Defense on a routine basis and the 

8 Department of Energy interacts with the Department of 

9 Defense on a routine basis. As a matter of fact one of 

10 

11 

the interactions that we have had recently is this 

discussion of what the DOE's plan was. As a matter of 

12 :tact, the Department of Defense has been very concerned 

13 about the fact of long-range planning stockpile 

14 

15 

surveillance and stewardship. As a part of those 

discussions there has been interaction on a variety of 

16 issues associated with stockpile and mechanisms that we 

17 can use to help provide assurance of safety, reliability 

18 and proper function. And in those discussions, OARHT has 

19 been discussed as one element ot' that process, and also 

20 as one element of a very large set of issues that the DOE 

21 and DOD deal on daily. So that has happened. Specific 

22 dates? Oh, golly, I can't give a specific date just for 

23 specific interaction. It's part of an ongoing routine 

24 discussion. 

25 MS. WEBB: Do you want to address that, 
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1 Jas? 

2 MR. MERCER-SMITH: The decision falls 

3 neutral. Weapons programs are guided by an interagency 

4 group, nuclear weapons councilors, that is, the members 

5 of the nuclear weapons council sit at the deputy 

6 secretary level. 

7 

8 

9 

10 

11 

12 

13 

14 

MS. WEBB: And so yes, I can't say, Jas -

MR. MERCER-SMITH: Under secretary, deputy 

secretary of, again, deputy secretary of energy. 

MR. MELLO: I think it's --

MS. WEBB: Greg thinks its -- under 

secretary, also. 

MR. MERCER-SMITH: It'd occur at this -

MS. WEBB: I'm sorry, Peggy, you just -- I 

15 believe you just raised your hand? 

16 MS. PRINCE: When you talked about OARHT 

17 being used to test the safety and reliability of the 

18 current stockpile, what is the point of testing for 

19 safety and reliability first of all. And that's sort of 

20 a rhetorical question because the answer is, if I know 

21 correctly, to be able to explode the bombs. You want to 

22 test them for safety and reliability so that you can use 

23 

24 

them. 

In my opinion, that is an unusable 

25 philosophy. We need to be moving away from the use of 
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1 nuclear weapons. we need to be moving toward the entire 

2 dismantlement of the nuclear arsenal, not only here, but 

3 in other countries, and we need to abolish nuclear 

4 weapons. There are many countries of the nonnuclear 

5 states at the nonproliferation treaty hearings last month 

6 who want precisely that. They want to abolish all 

? nuclear weapons, dismantle and store someplace safe. 

8 Plutonium is well known to continue to become safer and 

9 safer and safer, as time goes by. All you need to do is 

10 watch them degrade. What you're really testing, if I'm 

11 assuming correctly, is the means by which to activate the 

12 implosion so that the bomb will explode. So the bomb 

13 will work. 

14 I think that it's unrealistic, 

15 unnecessary, illogical, and dangerous to be pursuing this 

16 course at all, in addition to the fact that DARHT is an 

17 extremely expensive proposition, will be more expensive 

18 by the time, if you have your way against th~m, and we 

19 need to be working on the clean-up of the radioactive 

20 waste that is already in the world and at the labs, not 

21 ere a ting more. 

22 MS. WEBB: Thank you, Peggy. Would you 

23 like to give your name for our stenographer? 

24 

25 

MS. PRINCE: Peggy Prince. 

MS. WEBB: Thank you. You asked a 

1 rhetorical question. Would you like for Bob or Jas to 

2 speak to that, or do you want to just leave that? 
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3 MS. PRINCE: If you would like to speak to 

4 this, that would be fine, Jas. 

5 MR. MERCER-SMITH: The only comment that I 

6 have regarding the statement was that the half-life of 

7 plutonium is approximately 24, 600 years. 

MS. PRINCE: Yes, it is. 

9 MR. MERCER-SMITH: It's decay probability 

10 is uranium 235. The half-life is 700 million years. You 

11 are disarming material long past the time when expanding 

12 super -- the expanding, giant, super-red sun is upon the 

13 earth. 

14 MS. PRINCE: What do you plan with doing 

15 with all of that disarmed material you currently have? 

16 MR. MERCER-SMITH: It will have to be 

17 cared for and maintained indefinitely. 

18 MS. PRINCE: That's right, but it doesn't 

19 require tests on safety an reliability in order to 

20 babysit that. 

21 MR. MERCER-SMITH: The material itself, 

22 however, changes as it decays, and satety and reliability 

does change as with the function of age. 23 

24 MS. PRINCE: Well, I will let some of the 

25 experts answer that. 
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MR. MERCER-SMITH: Let the experts answer. 

MS. WEBB: When we refer to safety and 

3 reliability in the DARHT EIS, we are actually referring 

to the safety and reliability of the weapons, the weapons 

5 systems themselves, rather than the material itself. I 

6 don't know if that helps a bit. And Greg, you're raising 

7 your hand. 

MR. MELLO: Only to let you know that if 

9 there's time in a minute I would like to add some more 

10 comments. 

11 MS. WEBB: Okay. Anything else? 

12 MS. PRINCE: No, I will defer. 

13 MS. WEBB: Okay. All right. 

14 MR. MELLO: Things that weren' t mentioned 

15 before, the need for most of these have to do with the 

16 purpose and need for DARHT, again. You know there was a 

17 letter from the director of Los Alamos laboratory in the 

18 late '70s to president carter also signed by Dick Garwin 

19 and carson Marks, torm~r director of the theoretical 

20 division, and Norris Bradbury then said that -- that 

21 
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there was no -- there were no serious reliability 

problems that would prevent the ass~ssing or nuclear 

23 testing. This was not the problem. These experts banded 

24 together to reassure the president that the reliability 

25 concerns that were then being raised about nuclear 
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testing were coming from institutional interests rather 

2 than from science. This letter was written, what, 15 

3 years -- more than 15 years ago before DAAHT was even 

4 considered. Now, we learn that DARHT is needed, even 

though we have had 15 years more experience 4 Now we have 

6 to have OAAHT or all the weapons -- or the weapons will 

7 become unreliable or unsafe. It's dlfficul t to reconcile 

this. The -- we -- at a previous OARHT hearing and 

9 there's a lot about safety in here, Jas' s boss, John 

54 10 Imrnele said at a previous DARHT hearing that there were 

11 no safety problems relative to aging. And I certainly 

12 haven't been able to think of any convincing safety 

13 problems. 

14 In the Sandia Stockpile Life Study, the 

15 changing safety standards were a reason for retirement of 

16 three warheads, but as Ray Kidder made clear in the study 

17 commissioned by Congress in 1987 -- actually 1 t wasn't 

18 '87, it was in the '90s, about 1991, the first question 

19 they asked was, are there saf~ty problems related to 

20 aging or weapons'? And the answer is, no, there aren't 

21 any. Sometimes safety problems that w-2r-2 there from the 

22 beginning are discovered later. But there aren't any 

23 safety problems that occur as a result of the aging 

24 process. The -- so it's very unclear why this litany, 

25 almost like a mantra of safety and reliability is sort of 
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1 vaguely thrown out here. 

Actually in the court of presentation 

3 today in the draft EIS there is no data. There's no 

science. All we hear is we need it. These are hard 

5 problems. This is like starting an old car. Well, most 

6 people don't try -- unless they are rich, they don't try 

to keep a car forever. They get a new car and that turns 

B out to be cheaper and easier. 

MIL MERCER-SMITH: You're --

10 MR. MELLO: Let me finish -- and there's a 

11 whole group of very experienced nuclear weapons people 

12 that argue against the approach that Los Alamos 

13 laboratory is advocated with, and namely they say there 

14 is no problem and just -- just make a pit again by the 

15 original specifications. You don't have to keep it there 

16 for 50 years, 100 years or whatever it takes until you 

17 get some insoluble kind of problem. The age argument, 

18 the whole aging question seems actually irrelevant. The 

19 argument, in essence, when you talk to people again and 

20 again, what often it comes down to is that in order to 

21 preserve the weapon, we must preserve the stewards of the 

22 weapons. It's a logical -- it's a circular argument . .As 

23 Dr. Hecker says, confidence in the stockpile equals 

24 confidence in the weapons lab, gives us money, is what it 

25 boils down to. There isn't really -- it's not logically 
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consistent. 

We here on this document and here today, 

3 that we have to have this facility because we are not 

doing any nuclear tests. tiell, actually, Los Alamos 

laboratory and the Pentagon are actually arguing for 

6 nuclear tests right now. so on the one hand we have to 

7 have this facility because there's no nuclear test. 

8 That's what was said here, but behind closed doors we are 

9 saying, "got to have testing. Got to have testing." It 

10 seems like that there's -- the lab wants everything, 

11 wants the toys and the tests and you know 1 ts really --

12 it seems like a case where narrow institutional 

13 interests, really stovepipes, are driving these programs 

14 and an using the cloak of secrecy and -- to more or less 

15 intimidate naive decision makers who -- who are 

16 frightened by words like safety problems or reliability 

17 problems, when -- when actually, if you think about these 

18 things a little bit more rationally, these problems 

19 aren't as severe as they appear. 

20 Now leaving all of that aside. I want to 

21 say something about proliferation impacts and the 

22 importance of having such an analysis in this EIS. 

23 Yesterday many of us heard a Dr. VonHipple recently of 

24 the White House Science and Technology Policy where he 

25 was assistant director for national security, decried the 
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painful lack of holistic thinking in governmental policy 
I 

601 1 data, tor a desire to be perfectly sure that we can 

2 making in this area.. The division between those who 2 maintain and improve our nuclear weapons, that we can add 

3 consider only the technical questions and those looking 3 those fire resistant pits, even though the Navy and Air 

at the political implications of th..,se questions, are in 4 Force don't want them. we want to Keep our people busy 

our systems have discourse in this society. Technical 5 because we're afraid they will forget how to do those 

6 questions, technical considerations often are dominant 6 things. 

because they seem more solid. And in this There is a cost to all o;; this activity 

administration -- well, basically the point here is that 8 and the Environmental Impact Statement is meant to 

9 there•s always more data that one can get. 9 integrate these costs and benefits. There needs to be 

10 One can always be more sure. Even though 10 analysis of the proliferation impacts of this facility, 

11 we have had something on the order of 11 hundred nuclear 11 we have the most critical facility in the entire science 

60 
I 12 61 12 based stockpile stewardship program tor the design of tests in Nevada and 10,000 hydrotests like at DARHT, or 

13 more, whatever, however many there have been in the last 13 nuclear weapons. It will be perceived as such a facility 

14 50 years, I used to hear the shots every day. You don't 14 outside of the borders of the United States because of 

15 hear many anymore, but in the early '70s, you used to 15 its capabilities, even if you say it WO:'l' t be used for 

16 hear them every day here. Even with all of that data, 16 that, that's how people are going to look at it. We 

60 17 there's -- there's a call for more data, that we don't 17 never looked at Soviet armament and said we know they're 

18 have enough; that even though we're not designing any new 18 never going to use them. And we looked at them for what 

19 weapons, we -- you must have lots more knowledge and more 19 it could do, and other people will look at this facility 

20 data to maintain the weapons we have. 20 for what it could do, not for what we S.:J.Y it will do. 

21 At the same time there's a cost to this 21 There are important prec-edents for 

22 information. DARHT is part of a suite of stockpile 22 analyzing the proliferation impact in other DOE actions. 

23 stewardship facilities that will cost, in their actual 
61 

23 There is, as you know, a special prolif~ration impact 

24 cost alone, in the order of $3 billion. If you add it 24 analysis going on with the national ignition facilities 

25 up, it's about three-- it's 2.6, plus the advanced 25 in Livermore, which is, some people say, almost 
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strategic computing initiative and then operating costs 1 irrelevant from a nuclear weapons design point of view. 

which are some large multiple times that. The other 2 There is a nonproliferation analysis going on in spent 

3 countries, other nuclear powers, can't afford these kinds 61 3 fuel programmatic EIS, in the foreign reactors, spent 

of facilities, and they don't have the extensive test fuel EIS. This is a facility that has potentially great 

5 data base that these facilities will be used in 5 proliferation impacts and it's this other side of the 

60 
6 conjunction with to maintain and improve the design 6 balance scale that we need to look at in order to be 

codes. As a result of, they're envious and frightened of 7 serious about reducing the nuclear danger which 

being left behind in a new kind of technological arms 8 Dr. Hecker has said is the primary mission of the 

9 race. 9 laboratory. It looks to us like this facility increases 

10 The French are concerned about this; they 10 the nuclear danger rather than decreases the nuclear 

11 are proud. The Russians are concerned; they are proud. 11 danger. That's it. 

12 China is concerned and considers itself technologically 12 Ms. WEBB: Thank you, Greg. Is there 

13 backwards to us, which it is. And in this context these 13 anyone else that wants to speak today'? I see no hands. 

14 countries are saying we have to continue nuclear 14 I would just like to mention your organization did write 

60 15 testing. we have to actually blow them up to achieve the 15 to the Department of Energy headquarters asking for the 

16 kind of data which you people are going to be able to get 16 department to prepare a proliferation impact analysis on 

17 with your advanced stockpile stewardship facilities. 17 the DARHT facility. That correspondence, including the 

18 The result is that the comprehensive test 18 department's response back to you as tc why the 

19 ban negotiations in general have gone a full 40 weeks of 19 department did not feel that that was a.ppropriate, is 

20 active negotiation, without a treaty. There is no treaty 20 included in the information that is in the public reading 

21 in sight. The president is about to complete in a couple 21 room. So for those members of the public that might be 

22 ot weeks, with president ot France -- and it's quite 22 interested in that exchange, I know that Greg knows what 

23 likely that the goal of a comprehensive test ban treaty 23 the exchange is for. The rest that might be interested 

24 that's been the goal of most Americans presidents in 24 in that exchange, those pieces of correspondence are 

25 1950s will go down in flames because of a desire for more 25 included in the information exchange in the Los Alamos 
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1 community's reading room. I think then that it being 

2 somewhat after 4:30, being somewhat after the time that 

3 we advertised this session to close, unless anyone else 

4 wants to come forward and speak, and unless Bob or Jas 

5 want to make any final statements here, then I would 

6 entertain an idea that perhaps we would adjourn until our 

7 6:30 session this evening. 

8 Jas, do you have anything to add? 

9 MR. MERCER-SMITH: No thanks. 

10 MS. WEBB: Bob, do you have anything to 

11 add at this time? 

12 MR. DAY: No. Thank you very much tor all 

13 the good information. 

14 MS. WEBB: We do thank you. We know that 

15 this is taking time out or your schedules to come here 

16 and talk to us today; we appreciate that very much. 

17 With that, this session is adjourned. We 

18 will reconvene in this room this evening at 6:30. 

19 

20 (Hearing adjourned at 4:31 p.m.) 

21 

22 

23 

24 

25 
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1 STATE OF NEW MEXICO ) 

) .. 
2 COUNTY OF BERNALILLO ) 

3 

4 I, IRENE DELGADO, New Mexico CCR 253, DO HEREBY 

5 CERTIFY that I did report in stenographic shorthand the 

6 foregoing proceeding as set forth herein~ that the 

7 foregoing pages are a true and correct transcript of my 

8 stenographic notes and were reduced to typewritten 

9 transcript through Computer-Aided Transc:ripticn. 

10 I FURTHER CERTIFY that I am neither employed by 

11 nor related to any of the parties or attorneys in this 

12 case, and that I have no interest in the final 

13 disposition of this case in any court; that on the date I 

14 reported these proceedings, I was a New Mexico Certified 

15 Court Reporter. 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

IRENE DELGADO, NM CCR 253 
Notary Public Expires: 5-1-96 
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DARHT DEIS PUBLIC HEARINGS 
QUIET ROOM TRANSCRIPTION 

Verbal Comment• 2 p.m. Session, June 1, 1995, High Mesa I11n, Santa Fe, NM. 

Pat Wolff- Hello, my name is Pat Wolff W-o-1-f-f. This is the most bizarre public hearing I 

have ever been involved in. Here I am sitting in a hotel bedroom where a tape machine is taking 

public comments, so that no one else in the public can hear what other members of the public are 

saying. I know most people with common sense don't panicipate in hearings like this because they 

consider them charades, nevertheless here I am. I would like to make a statement on the Dual Axis 

Radiographic Hydrotest Facility. On January 26 of this year, just four months ago, Federal Judge E. 

L. Meechem ordered DOE to stop it's illegal construction of its DARHT Facility at Los Alamos 

pending the completion of a comprehensive environmental impact statement on this facility, as 

required by NEPA. In record breaking time, the DOE bureaucracy hastily put together a woefully 

inadequate document that does not begin to address the issues Judge Meechem ordered DOE to look 

at. I have never in my life seen a agency put together a draft EIS document and hold hearings on it 

within a four month time frame. We're talking here about a facility that deals with the most horrific 

weapons of mass destruction. A facility being built at a projected cost of over $118 million dollars. 

And DOE can crank out a draft EIS on it in less than 4 months time? How long does it normally take 

a federal agency to go through the NEPA process? For comparison sake lets look at another federal 

agency, USDA and their EIS for the Animal Damage Control Program. This is the agency that spends 

our tax doJhus poisoning and trapping coyotes, and other so called varmints. [fs a relatively minor 

program that costs about 50 million dollars annually. USDA issued a draft EIS on this program in 

June 1990, then a supplement to the Draft EIS in January 93, and finally, a final EIS in April !994. 

How come it takes the federal government four years to produce an EIS on coyote killing, but just 

four months to crank out a document on a major nuclear weapons facility? Let's look at another 

example, the Santa Fe Ski Area expansion EIS process involving the US Forest Service. In that case 

the first public scoping meetings were held in 1988, the EIS process continued into 1989, 90, 91, 92, 

and 93. The draft EIS was issued in February 94 and here it is June 95 and there is no projected 

completion date for the final EIS. How come it takes the federal government 7 years to produce an 

EIS on expansion of a ski nrea, but just four months to crank out a document on a major nuclear 

weapons facility? Clearly, DOE has not taken a careful comprehensive look at DARHT's impact on 

those of us who live in northern New Mexico. How many cancer deaths are linked to environmental 

carcinogens already coming from DOE's nuclear weapons complex? How many more cancer deaths 

OARHT DEIS Public Comments Page I of2 

Transcript Attachment 46, page 2 of 2 

3 I will DARHT and its associated activities cause? According to a report in the British medical journal 

the international agency of research in cancer has determined that 80 to 90 percent of all cancers can 

be linked to diet or environmental carcinogens. The carcinogens we are exposed to here in New 

Mexieo include the radioactive and toxic byproducts of DOE's nuclear weapons programs. Those 

radioactive and toxic byproducts are contributing to New Mexico's cancer epidemic, the second 

leading cause of death in our state. 2,544 people in New Mexico died of cancer in 1993, and the 

3 1 death rate keeps rising. When will DOE start telling the truth? 

Richard Deyo- Perverse are those who measure space in light years. The distance between 

their heart and mind and nothing more. There are a few other lines in that statement. In Japane•e 

there'• no past tense for the verbs, though. And it is quite well to speak of the future. I guess I don't 

ever see any sort of future from those sort of decisions that were made in the past. English speaks of 

the past an awful lot more talk about burning up the world's atmosphere. Einstein siting back and 

saying, "I am god" and how all of his colleagues and associates would report that fact. That Albert 

Einstein is a divine essence. That, they are, Robert Oppenheimer was a god of murder, destroyer of 

worlds. And I've read all kinds of sorta things from like the fonner Deputy Director of Livermore 

you know siting back and saying "Those that murder some of their kind are better than those who sit 

back and don't do anything and stop them". Whatever sort of culture ... is it a machine? Science is 

all a machine they say. They're just a machine, a machine, a machine. And I am very afraid that 

they believe it. Maybe I'm not afraid, maybe its like ... it's just sorta sad. Graffiti - enough graffiti 

on paper. A very simple Japanese haiku I once heard, Graffiti haiku, Japanese nature poem "Do I 

love you now?" You never say that in Japanese. Either. 

End of comments for the 2 p.m. Santa Fe Session. 
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TO: 

FROM: 

RE: 

DATE: 

MEMO 

Diana Webb, DARHT EIS Document Manager 

Helen M. Comeli 

Call for comments on EIS 

5-27-95 

1-l~ C11r)le.l~ fll 1 ;"'t; 
PA.eKl PS.I-;, ~~ 

1 1 I appreciate the obvious effort that has been made to make this document available, 
2 1 responsible, and understandable to the public. I did miss an Index, surely easy to construct with 

computers, and invaluable in the necessary cross checking through these many pages. In spite 
of the pages of"helpful information", the generally clear graphics and illustrations, the 
glossary, and the rather complete list ofpreparers and contributors, I'm sorry to report that a 
document which reportedly cost $2 million dollars and many man-years to produce still leaves 
me with some perplexity. I record some of it, hoping to generate more clarity. 

3 

4 
5 

6 I 

71 

Nothing mitigates the fundamental lack of this EIS: It comes in illogical, illegal, and 
impermissible order in relation to the promised SWEIS and PElS. The rather circular and 
muddy statement on p. 2-12 is based on assumed need, with no consideration of related 
actions. It does not, for example, consider the effects of bringing bomb production to Los 
Alamos, as ordered by Judge Mechem. Even if it did all these things, it would leave me with 
other concems, some of which I state herein. 

The original Notice of Intent made the purpose, and scope of the proposed facility clear in 
under two pages. Somehow, in expanding those two pages to the three chapter (nearly seventy 
page} opus on which I intend to concentrate in these comments, clarity was lost and many 
questions generated. Indeed, the length of the EIS, daunting in itself, may have poorly served 
DOE's intent. Perhaps because of the many writers, repetition abounds. The~ stated 
succinctly in the ftrst line of the Executive Summary, was expanded into 3 short paragraphs on 
2·2, and echoed numerous times, and almost exactly on 3-1 and 3-2. A certain suggestion of 
protesting too much was the effect, especially when combined with the lacks of congruity I 
discuss below. 

I. The impression is given that the need for DARHT arose as the result of 1993 'policy 
changes' -an idea belied by the historical record. In fact. design ofDARHT was begun in early 
1980's (1-1) --twelve years before the last underground test of Sept. '92, (2-1). The facility was 
authorized by Congress in 1988 after a series of (unpublished?) environmental reviews. When 
'science based stockpile stewardship' became a policy in Nov. 93 it was defined as an ongoing 
program, §Yolyed from and based on former DOE weaoons research development and testing 
and stockpile support programs. (I would like to know what, exactly, is the difference between 
stewardship and stockpile support.) Chapter U raises a further number of problems: 
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A. This EIS states that previous testing was key for certifYing security, reliability, and 
weapons accidentally detonating during storage and handling, etc. (2-3) and that the 
effects of aging on weapons were well known. (It is common knowledge that we 
actually armed airplanes and flew them all over under SAC, presumably with safe 
atomic warheads.) 

I wonder what underground tests actually showed about aging weapons. Even if 
specific data is classified, conclusions applicable to current stewardship responsibilities 
could surely be stated in general terms. Citizens have read reports in the paper 
("Activists: LANL arms projects are unneeded" by Keith Easthouse in recent New 
~) that aging problems have not caused the removal of any nuclear weapons 
from the stockpile, and only 257 defects relating to safety and reliability have been 
found out o£70,000 nuclear weapons (003%). 

Moreover, the EIS begs a fundamental question. Surely a "greatly reduced" stockpile 
means fewer "shots," and less testing is needed with more leeway in destroying 
weapons which have aged beyond their "design life." 

B Another major concern is proliferation. Our national stance on limiting and perhaps 
preventing proliferation is used constantly by lab personnel to justifY activities, budgets, 
etc. But, to my surprise and dismay, I found no discussion of the proliferation impacts 
ofDARHT. I expected to read considerations of the following questions: 

1} What effect will the very large sum invested in a facility like DARHT have 
on proliferation, especially given the very fragile non-proliferation treaty reaffirmed this 
month? 

2) What is the meaning of"core intellectual and technical competencies of the 
United States in nuclear weapons"? I call this a 'weasel' phrase that could certainly 
mean very different things to different people. Indeed, if the object is to prevent 
proliferation, I suggest that this phrase be extirpated, since in the minds of a suspicious 
"unfriendly power" it could easily be translated as "the ability to build bombs how and 

when we want to." 

3) How can hydrodynamic testing be used in "proliferation assessment and 

disablement?" 

4) And, perhaps most importantly, as this kind of testing spreads (as it surely 
will}, will not its widespread use make detecting proliferation essentially impossible? 

C. This EIS leads inescapably to the fact (stated explicitly on page 3-18, that 
"hydrodynamic testing at DARHT, in conjunction with underground nuclear testing, 
was intended to assist in designing new nuclear WMPons and rwlacement parts.") l 
note the past tense, but I need an explanation. Why is not a clear delineation now made 
between the~ safety applications ofDARHT and its possible design uses. Why not 
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be specific about the explosive & high velocity impact industrial uses, as well as the 
"diagnostics" used by LLNL (3-1 S)? Why not be as honest as possible? Anyone mildly 
science literate knows that genuine research is rarely applied in narrow ways. 

In tum, that leads to the disturbing question: Will not DARHT and the data it 
generates, still be so applied? It appears that stated current aims for DARHT could not 
have been achieved by nuclear testing, particularly the information sought on plutonium 
(2-9). The weakness of other rationales (how did we previously assess weapons 
designed by enemies or terrorists? By exploding them?) and the 1 S% rise in the 
requested weapons RD & T budget ofLANL this year, suggest that the stated aims are 
a screen for DARHT's real purpose--weapon design. 

D. The EIS states that the Preferred Alternative "will not affect future operations of 
the FXR at LLNL." (3-17) No justification is given for maintaining m:2 of these 
expensive facilities in the face of a shrinking stockpile. The arguments used are circular: 
"We need these because we say we need them." Since the cost of one firing can reach 
$2 million, my concern would seem justified, particularly in these times of austerity for 
citizen based programs. 

E. Moreover, the discussion of a "conceptualized" Advanced Facility, based on the 
"rapidly advancing state of the art accelerator technology," whose development might 
take "several years" (3-37) raises another question: what's our buoy for DABHT? 
You've stated that we have five years before many weapons get worrisomely old. 
Surely we can limp along until we can asses more clearly a genuine need for all this 
technology? (I must point out to the writers of this EIS that I have heard that funds for 
the AHF have already been asked for. I would be relieved to hear that his was not 
true.) 

I appreciate your attention to these concerns. 

2 
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Comments on Draft DAHRT EIS, June 1, 1995 
by Ill. G. Lockhart, 91 Mlmbn~s Drive, Loa AlamOI, NM 87544 

M.ilte"' ~~~t {,fl/1f 
DA.t.HT\>E.I!:>w.c.c..h~ 

DAHRT is the first In a progression of mon1 advanced hydrotelt facilities planned by DOE to provide 
dallllfor the design of latar facilities and to help Identify unknown problema which may not be 
detectable by Inspection. DAHRT'a dallll can be ueed to validate the results of computer simulations 
and (as Dr. Louis Rosen pointed out on May 311 to tumlsh data for training new generations of 
physiCists and materials scientists. 

The stockpile has reached an avarage age never belon1 achieved, and the average age Ia Increasing 

l
in spite of nlllrlng older weapons systems. Delaying DAHRT until apeclflc problems an~ Identified to 
Justify DAHRT's uee Is on the same toglcellevalaa deferring a lrelldmlll last until altar the patient has 
suffered a coronary. Safety and reliability today does not equate to safety and n~llablllty tomorrow. 

Opposition has been stated to the need for DAHRT's capability to provide 3 dimensional, time 
sequenced date and statements have been made that "no ag.-nent" haa been reached lor this 
enhanced capability. Page 29 of the JASON report states ''llle design community has properly 
Judged that Improved hydrotestlng capabilities are Important In the abaenca of underground \liSts,/ 
~~~~ra I '!'ovleofthelatestageaofthelmplodlngplt." T£..-(.... 

Let us put this capability I · terms. I have long been frustrated over the Inability of my 35 
mm camera to take good I dscapas, particularly of mountains at a distance. I have been envious of 
friends who have 105 mm zoom capability and take great pictures. DAHRT haa the capability to take 
greet plctun1s of different materials under stress which no other facility on the lace of this earth has. 
Theee pictures provide previously unobtainable data which aid In the dealgn of DAHRT auccesaora 
and make the acientlats' Job -lar In modeling and eveluetlng the reaction of matarfala to different 
stresees. With time lapse radiography In later facilities, the movie effect would be reality. 

Computer models are only aa good as the data on which they are baaed. can these data be used to 
design new weapons? Of course. Data are data. If national policy changed tomorrow, these data 
could be used lor designing new weapons. But mora Importantly, the data can be used In Improving 
safety and reliability of nuclear waapona and In other, u,t ,,~rials r,Z'/...-//.._ ' 
The alternatives presented In the DAHRT EIS are not aJ ~e""s~s ~·only 
provides enhanced resolution, without the 3D radiography which 2 beam tinea furnish. 
Tile Plutonium Exclusion alternative does not tumlah data on thla lmportllnt weapons material while 
costing as much as the Preferred alternative. The Upgrade PHERMEX altarnatlve costs more th~he 
Preferred allernative.wlth01illJt001dlng the BII"IFBIIIII&IItalproleclloR ef llle ~eRIIIIAmantaltlll lliUvfl •. 
The No Action alternative Ia not really an alternative because of the present condition of the 
PHERMEX facility, which needll ra-lnstrumentatlon and renovation. 

DAHRT Is currently the moat cost effectlw and prudent way to Implement the nuclear policies of the 
u. 9. However, the draft EIS assumes that the readers know all of this Information about DAHRT. 
Rewrite the draft EIS to make clear what DAHRT's mission Ia, how DAHRT will be used, what peaceful 
(non-weapons) uses are possible, justify the enh111ced capability, explain the environmental impacts 
and assumptions used In tarma which can ba grasped by the educated, but unlnltlaledleader. 

While t am sura that Initial coat (not life-cycle costs) waa a maJor factor when tha Preferred 
altemaUva was chosen, the tact thatlhls EIS 11 being prepared amphasl- changed circumstances 
since the 1980 a. One of the Containment alternatives Ia probably the mora cost effective when D&D 
costa are considered In a life-cyCle costanalyala. 
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Maurice Weisberg 
DARHT DEIS Meeting 
June I, 1995 

DARHT 

The National Labs are groping for rationales to maintain their budgets that are liigher in real 
terms than during the '70s. Thus there must be a search for new enemies and new threats to 
justity their current and proposed projects which seem never ending and more expensive. 

So now they have come up with this new generation gadget called DARHT which is the 
centerpiece of the stockpile stewardship. Uranium and depleted Uranium will be bombarded 
outdoors and these toxic and radioactive particles will then be scattered over the adjacent plateau 
together with other toxic heavy metals such as beryllium which is also a carcinogen. The Doctor 
Strangelove scenario gets more ghoulish since LANL has not ruled out the option of using PU-
237 and Pu-242 as core elements as it did in previous years with an earlier machine called 
PHERMEX. 

In a press release put out several weeks ago, LANL explains the reason for outdoor 
experiments as necessary to reduce risk to its workers. Are we now getting a kinder, gentler 
DOE, putting out a thousand points of light. The attitude change is new and commendable and in 
all nope it is sustainable. Its regrettable tnat the DOE did not snow the same concern for its 
plutonium workers in Rocky Flats or it Uranium workers in Fernald, O!tio. 

The plutonium fires and spills at Rock Flats were not reported to the people of Denver 16 
miles downwind of the plant. It was an independent researc!ter Dr. Martell w!to discovered the 
pluton. pollution and reported the accident. It was Dr. Carl Johnson who reported the increased 
cancer rates in the vicinity of Rocky Flats and the Denver area. Neither the Federal Government 
nor the contractor responsible for operations ever informed the public; neither of them ever did 
any studies to detennine risks to the public. In the four comers area of New Mexico, thousands 
of Navajo Indians were employed in the Uranium mines without proper equipment or ventilation 
and suffered crippling respitory ailments as well as cancer of the lung. Indian children under the 
age of 15 had excess cancers of the reproductive, central nervous system, and bone as well as 
lymph node areas. 

When uranium decays it passes thru 12 radioactive forms before reaching stable lead. One 
of these intermediate forrns is radium and everyone knows of the terrible consequences to 
workers who painted the dials of watches Radon gas is another decay product. With a wind of 
I 0 miles per hour, the gas could travel I 000 miles before half of it disintegrated into solid 
daughter products and then deposited on the soil, plants, water or be inhaled. 

The National Labs employ p!tysicists, chemists, engineers, with insufficient background in 
social science, psychology or the humanities. They tllink in terms of a technological fix, the 
beauty of chemical reactions and less in terrns ofthe public health consequences of their bomb 
experiments. 

There should be zero tolerance for all suc!t radioactive materials for the animal and human 
epidemiology studies show conclusively that there is no safe dose nor any acceptable dose. We 
must stop making nuclear war on our own population. 

The Lab has tried to portray Dahrt as necessary to maintain safety and reliability of its 
weapons. But its internal memos do no support this spurious claim. Because of the moratorium 
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on underground testing, it wants to continue to design new weapons and keep the jobs going for 
the bomb tribe. There should be no new toys until they clean up the mess they've made the past 
50 years. 

Depleted Uranium is not less toxic or less dangerous than other forms of this radioactive 
element. Using the eup!temism depleted or spent uranium is an oxymoron. It will deplete your 
immune system, your life span, and the integrity of your genetic legacy. This nukespeack is to 
seduce you into "accepting the unthinkable" as in the "peacemaker missile" and the "peaceful 
atom". 

Some I 00 tons of depleted uranium and other toxic materials have already been scattered 
over the plateaus near the Lab as weU as plutonium used in I% of the experiments with 
PHERMEX. What possible rationale can be used to justity adding to the I 0-20 million radiation 
·casualties already produced by nuclear power, nuclear bombs, and the inappropriate use of 
medical and dental facilities. Dr. Rosalie Bertell, tile internationally acclaimed radiation 
researcher, maintains that the continued design. research and production by the pro-nuclear crowd 
will inevitably result in tile death crisis of our species. The Physicians for Nuclear Responsibility 
have a prescription to salvage the planet by rapidly reducing the number of our bombs to a few 
hundred and then phasing then out completely by the year 2000 together with completing a 
Comprehensive Test Ban Treaty. The only sensible alternative is to halt all work on DARHT and 
concentrate on cleaning up the radioactive and mixed waste pollution at LANL. 

Maurice A. Weisberg M.D. 
[signature) 
Member Physicians for Social Responsibility 
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No Serious Problems: 
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Reliability Issues and Stockpile Management 

DRAFT 

A Review for Tri-Valley CAREs 

by 

Greg Mello 

February 6, 1995 
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No Serious Problems: 
ReUability Issues and Stockpile Management 

An Issue Brief for Tri-Valley CAREs by Greg Mello, February 6, 1995 

Summm 
oRAfl 

• The U.S. nuclear arsenal has been excensively tested and is reliable. 

• The arsenal is becoming more reliable each year as older weapon types are retired. 

• The weapons which are to remain in the stockpile can be expected to last many more years 
if serviced. So far, age has cended 10 make nuclear weapons more, not less, reliable, and 
no weapon has ever been retired due primarily to aging problems. 

• Although the nuclear arsenal is increasing in reliability, confidence in nuclear weapons is 
declining as nuclear weapons lose political importance. The two issues--reliability and 
confidence--should not be confused. 

• U.S. nuclear weapons are adequately 'robust' with respect to the minor variations in 
manufacture that have occurred throughout the prototyping and production processes. 

• There is no serious technical impediment to remanufacturing existing kinds of weapons and 
weapon parts. For example, Los Alamos is now gearing up to remanufacture plutonium 
pits. 

• Changing the design of nuclear weapons without nuclear proof-cesting has been the source 
of serious reliability problems in the past and can be expected to cause more problems if it 
is done in the future. 

3 I. The present, effective process for monitoring the reliability of nuclear weapons places only 
small demands on weapons research and development personnel. 

• A high level of weapons reliability can be assured with modest levels of funding and with 
current diagnostic facilities. New facilities, especially the $2 billion National Ignition 
Facility, are not needed. Engineering and production skills, rather than scientific research, 
are most essential to maintaining and remanufacturing nuclear weapons. 

4 I • The only purpose of reliable nuclear weapons is to deler a nuclear attack. Efforts to 
continually refine nuclear weapons conflict with U.S. nonproliferation goals and could well 
degrade confidence in the overall efficacy of our deterrent. 
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Introduction 

In the debate over a nuclear test ban in the late 1980's, advocates of continued testing, led by 
the two weapons physics laboratories, took the position that the reliability of U.S. nuclear 
weapons would decline unacceptably under any kind or testing ban. Specifically, weapons labs 
managers argued that changes in manufacturing techniques, materials, and personnel would 
seriously degrade confidence in the U.S. nuclear deterrent. 

These concerns were not shared by everyone In the weapons design community, however, and 
the lab managers' view, when weighed against contrary technical evidence from senior 
independent and retired experts, failed in the cod to convince even the Pentagon. All relevant 
agencies of the government--including the managers of the labs-now agree that it is feasible to 
maintain a nuclear deterrent without nuclear testing. While not everyone in government Yil!D.I.i 
a test ban--John Deutch, Undersecretary or Defense does not, for one•--everyone now finally 
admits, either implicitly or explicitly, that the U.S. nuclear stockpile can be maintained under 
a comprehensive test ban treaty (CTBD. 

Indeed, the current leadership at the Pentagon •requires" that the nation retain the capacity--even 
under a test ban--to design, fabricate, and certify new weapons, a much more difficult task than 
simply refabricating existing weapon types.' 

With a CTBT now an official goal, reliability issues, like safety concerns, are again being 
raised, this time to promote the new facilities and large appropriations proposed for the 
Department of Energy's (DOE's) expansive "science-based stockpile stewardship" (SBSS) 
program. Are these concerns real? Is it necessary to keep research, development, and testing 
(RD&D spending at Cold War levels to maintain reliable weapons? Are major new facilities 
needed? This paper, part of a series on these and related questions, suggests that reliability 
concerns can be addressed in a much simpler and relatively cost-effective manner through more 
effective management of the nuclear weapons complex.' 

Congressional testimony shows that the U S arsenal 
has no significant current reliability problems. 

The best starting point for this discussion is the most authoritative testimony available. Speaking 
before Congress on March IS, 1994, Dr. Harold Smith, Assistant Secretary of Defense for 
Atomic Energy, said 

I am pleased to report the stockpile today is safe, secure, reliable, and meets 
current military requirements. We make that statement with confidence today and 
for the immediate future .... Our stockpile is becoming safer and more reliable 
simply because we are retiring older weapons ... Thus, we should enter the 21st 
century with a modern, safe, and reliable stockpile consistent with the demands 
of START I and with anticipated military requirements.• 

2 
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So not only are U.S. nuclear weapons reliable, but they are, at least for the "immediate future, • 
becoming even more reliable as older weapons are retired. This statement was made in the 
presence of, and with the approval of, Dr. Victor Reis, Assistant Secretary of Energy for 
Defense Programs, who added, 

Right now, as Dr. Smith said, that stockpile is safe and reliable.' 

Make no mistake: nuclear weapons in the stockpile are certified to explode at nominal yield 100 
experiencing all the environments that a deployed weapon could reasonably be expected to 
weather in its life, and 1&!: the severe accelerations, cold, heat, shock and radiation (e.g. from 
the explosions of other warheads) that are expected to occur during the stockpile-to-target 
sequence. This performance is exhaustively analyzed and tested in a diverse array of demanding 
tests coordinated primarily by Sandia, whose mission is to weaponize the physics packages• 
developed at the other two laboratories. lt appears that most, or perhaps even all, of the 
weapons in the current stockpile have been tested in underground nuclear tests using not only 
prototypes but also actual production weapons. with simulated end-of-life and stockpile-to-target 
conditions. 7 

So the reliability concerns that have been raised are concerns over the long term. What, in this 
context, is the "long term?" And just how serious are these concerns? 

No serious reliability problems are expected in the 
arsenal for many years. even without remanufacture. 

Dr. Dan Kerlinsky investigated in detail the subject of reliability in relation to stockpile 
stewardship throughout the summer and fall of 1994 for the Secretary of Energy's Panel on the 
Future of the DOE Labs (the Galvin Panel). In the process. he attended and initiated numerous 
classified discussions and interviews with senior scientists and managers at all three weapons 
laboratories. 

Kerlinsky found that data on historical reliability and repair had been systematically collected 
by Sandia National Laboratory in a two-year study commissioned by Secretary Watkins, called 
the Stockpile Life Study, which was completed in 1994. This study was designed to answer two. 
basic questions: (1) "How long do nuclear 'Yeapons last?• and (2), "What programs and 
activities are required to keep them in the stockpile?" To answer these questions, the detailed 
history of the entire stockpile was examined over the past thirty years. 1 

Sandia was in an excellent position to gather this data. as it is the laboratory that coordinates the 
stockpile surveillance program for the Department. But in order to be sure that the Sandia study 
did not leave out any problems that might be known to Los Alamos and Livermore but not to 
Sandia, Kerlinsky interviewed weapons program personnel at these two laboratories as well. 
He found that the Sandia data was indeed comprehensive. 

The thirty years of experience summarized in this study revealed that there is not known to be 
any upper limit on weapon life, given appropriate maintenance and renewal of perishable 
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materials and parts (e.g. tritium). No U.S. weapon has ever been retired due primarily to aging 
problems, even though some weapons have, in the past, been in the active stockpile for more 
than 30 years before being superseded by new designs. (The weapons in the present stockpile 
are, in contrast, believed to be all between about 6 and IS years of age.) Aggregate data show 
that the rate of required modifications and repairs of stockpiled weapons ~ as the years 
go by, reflecting continually increased reliability as the "bugs• are gradually worked out of 

weapons systems. 

Fully half of the 300-«<d problems encountered in the stockpile over the years were judged to 
have no effect at all on the reliability of the weapon. At least another 40% of the problems 
investigated would have had only a slight impact on reliability. Only a small minority--less than 
10%--of the problems found would have led to a decrease of IO'Jii or more in the probability of 
achieving the certified yield. All of these problems have been fixed. Many of them were 
caused by rushing inadequately-tested weapons into the stockpile, as will be discussed below. 

Overall, among the defects found, very few have been in the physics packages, which typically 
are the simplest part of the weapon, comprising less than S% of the overall number of parts in 
the B83. to pick one example.' 

What is most important to realize is that the weapons in the enduring stockpile have been 
designed and built using all this and more accumulated experience. Design and production 
mistakes that occurred with earlier weapons have not been repeated. The stockpile is more 
reliable than ever before, and is increasing in reliability as older systems are retired. 

Before examining this subject in greater technical detail, it is important to step back and look 
at the difference between reliability of, and confidence in, the stockpile. 

Reliability is sought only for the puq10se of creating a convincing deterrent, 

It is important to distinguish between the Wial!ili.IY of a warhead and confidence in a nuclear 
deterrent. Reliability is a technical problem. Confidence is based on reliability, but it is also 
based on psychological, social, and political realities and perceptions. Confidence is not at all 
the same to every observer. For most decision makers, confidence in a nuclear deterrent is the 
genuine objective of nuclear weapons expenditures, not simply reliability. They seek this 
confidence in an attempt to allay fears of a nuclear attack, and they attempt to project this same 
confidence to would-be aggressors and potential enemies in our foreign wars. 

Confidence is eroded whenever the experts at the nuclear weapons labs, who have a strong 
financial and institutional interest in the matter, say there is a reliability problem of any kind, 
no matter how trivial or even false. So the scientists at the weapons labs, along with their 
sponsors at the DOE and DOD and the consultants who serve them. are presently in a position 
of considerable influence over confidence in the U.S. stockpile, quite independent of actual 
weapon reliability. 
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In a different and perhaps more fundamental sense, confidence in the stockpile is also eroded 
whenever the utility of warheads to accomplish national goals-including deterring non-nuclear 
aggression-is questioned. This is now occurring with greater and greater regularity. Many 
people believe that the 49-year de facto norm against the use of nuclear weapons, together with 
the repugnance with which the nations of the world would regard their use, make that use quite 
unrealistic and counterproductive for any purpose other than the narrowest one of deterrence of 
nuclear attack. 10 In a very real sense, nuclear weapons are becoming· less reliable as 
instruments of policy and power. They are becoming ~ unreliable--which makes 
everyone more secure. 

In this context, senior bureaucrats, members of Congress, defense officials in the executive 
branch, and others who have focused years of their life on the production, maintenance, and 
deployment of nuclear weapons resonate readily with the fretting about long-term reliability now 
being done by the laboratories and their sponsors. Confidence in the ability of U.S. nuclear 
weapons to explode is not in any serious doubt, but the funding, purpose, direction, and meaning 
of the U.S. nuclear weapons program is very much in doubt, and the two kinds of doubt are 
very easily confused. 

In any case, perfect reliability is not essential to deterrence. The technical--as opposed to the 
political and psychological-requirements of deterrence consist only of providing any aggressor 
with enough confidence that U.S. weapons might explode to deter his attack." 

A more det.ailed technical analysis of the reliability 
questjpn does not reveal any serious problems 

The "reliability" question was authoritatively examined in a 1987 report to Congress by Dr. Ray 
Kidder. a senior Livermore weapons physicist, commissioned by former Congressman (and later, 
Secretary of Defense) Les 1\spin. Kidder's overall conclusion was, 

It is found that a high degree of confidence in the reliability of the existing 
stockpile is justified, and that it is sufficiently robust to permit confidence in the 
reliability of remanufactured warheads in the absence of nuclear explosive proof
tests. u 

Note that this confidence was warranted in 1987, ID1!JQ!!1 the new facilities that are proposed for 
the SBSS program. 

In the course of his study, Kidder found that in the entire history of the U.S. stockpile, only one 
weapon (the W68) experienced reliability problems after being in the stockpile more than four 
years." The Stockpile Life Study's conclusions, as we have seen, confirm this vote of 
confidence and bring it up to date, 

In his paper. Kidder analyzed the fourteen often-cited cases of stockpiled weapons that required 
nuclear tests to evaluate problems. Nine of these occurred in the 1960's--Kidder calls these the 
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•sixties Nine•--as a direct result of the rush to build and stockpile weapons during the 1958-
1961 test moratorium. That rush led •to a stockpile that was very poorly tested by today's 
standards, • he notes. Kidder continues, 

Our understanding of how nuclear weapons work, our experience with nuclear 
tests, and our computational capabilities were all significantly inferior to dtat 
which exists today (i.e., in 1981). There has been no rush to build the present 
stockpile, and it has benefitted from a quarter-centUry of additional nuclear and 
nonnuclear tests since the hectic days of the Moratorium. For these reasons, it 
is concluded that experience with the Sixties Nine, long ago, has little or nothing 
to say about the reliability of the stockpile of nuclear weapons that exists 
today.•• 

Five other actual or potential reliability problems occurred in the 1980's, likewise as a result of 
inadequate testing. In two cases, the production weapons were different than the tested 
prototypes and had never actually been tested at all (one worked; one didn't). In two cases, 
weapons had never been tested after the rugged stockpile-to-target sequence of events (one 
worked; one didn't). And in one case, the high explosive in a weapon was changed; the 
explosive--unique to that failed weapon--had never been adequately tested in the first place and 
didn't work properly. All these problems, and the lack of testing that allowed them to go 
unnoticed prior to production, are irrelevant to the current stockpile. 

Carson Mark, Director of the Los Alamos Theoretical Division for 26 years, summed up the 
situation in 1993 by saying that the reliability argument, as it was then being used against a test 
moratorium, was •utter rubbish. ·•• Mark links reliability and stockpile confidence to 
preservation of the original warhead design, without change or • improvement. • 

Most important, no changes or improvements in matters which could affect the 
behavior of the nuclear system in an existing, certified weapon design would be 
acceptable [during a test ban)." 

Mark makes the further point that the real threat to confidence and rei iability of the arsenal is 
the historical insistence that, to quote an old policy of the DOE, "the nuclear weapons stockpile 
must dynamically evolve to satisfy changing threats and deterrent requirements. "17 

Reliable warhead remanuf'acture js feasible. 

The concept of maintaining confidence by preservation of design is at the heart of "warhead 
remanufacture, • to which we now turn. Kidder tabulated the results of U.S. nuclear tests, 
dividing them into four groups, and found that the agreement between predicted and actual yield 
was ·remarkably• good. He concludes that 

this impressive record would not have been possible if U.S. nuclear weapons 
were not comfortably tolerant of the small variations in materials and 
manufacturing that accompany any practical production process ... The test record 
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indicates that the nuclear weapons in the existing U.S. stockpile are suffiCiently 
robust to allow for future replication ... This conclusion is in agreement with 
earlier statements by nuclear weapons authorities Dr. Hans A. Bethe, Norris E. 
Bradbury, Richard L. Garwin, J. Carson Mark, and Andrei Salcharov afftrrning 
the possibility of reliable remanufacture without nuclear explosive proof-tests. 11 

This conclusion is reinforced by an experiment at Los Alamos in which an intentionally off-spec 
pit was made and successfully tested in Nevada." 

Kidder appends the convincing statements of these authorities to his paper. Needless to say. 
when he wrote these words in 1987 Kidder did not, nor could he have, made them contingent 
upon the existence of new science-based stewardship facilities. 

Kidder added, however, that for later remanufacture to be feasible, original materials would 
have to be used. If changes were made, confidence would be undermined. When I spoke to 
him last year about this, he did not think that material substitution would be a problem in each 
and every case. Some changes could, in fact, be tolerated: parts which are supposed to be 
transparent to radiation, for example, could be replaced with parts which are at least as 
transparent, and parts which are supposed to be opaque, with parts at least as opaque. He noted 
that since his 1987 study, there have been further classified studies of this issue, including a 
•stockpile Remanufacture Study" in FY9l. At the present time, he is "not aware of any 
problems" with warhead remanufacture, provided adequate funding is available. 20 

Mark agrees. On the materials question, he says 

it is ridiculous to suppose that substitutes would ever be needed. Nuclear 
weapons production has never been dependent on commercial supplies or 
suppliers to meet its needs for obtaining and handling separated isotopes, 
polonium, plutonium, or explosives. The production system can certainly be set 
up, or arrange, to acquire safely any needed supplies of beryllium, plastics, 
asbestos, or whatever else may have served effectively in past production even 
if in the future it should be dropped from commercial use because of hazards or 
lack of demand. 11 

As for the level of expertise needed to implement such a remanufacture program, Mark points 
out that the only real need for experienced weapons designers would arise in the determination 
of "whether a particular problem found in the surveillance program did or did not require 
replacement of the stockpiled weapons with new ones built to the original, certified, and tested 
specification. • Mark, for one, has no doubt that if the problem were considered important 
enough, a body of experienced experts could be convened regardless of the level of staffine at 
the weapons laboratories. Mark goes on to say, 

Past experience casts doubt on our supposed utter dependence on maintaining a 
corps of scientific and engineering veterans of the Nevada test sire. There were 
no such persons anywhere in 1943 when the effort to build an atomic bomb was 
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begun: and in 1950 when official hydrogen bomb efforts were announced, the 
corps of seasoned experts was very small and had very meager experience in 
testing - now said to be the sine q/IQ non of capability. Yet in each case, the 
United States succeeded in developing and testing a weapon based on an entirely 
new physical principle within two to three years.u 

Kidder points out that the institutional arrangements needed to maintain reliability are •nothing 
new. • It would, in his opinion, take only relatively small teams, with focused responsibility for 
each weapon system, to resolve stockpile questions. At present, he said, it is rare for weapons 
designers to receive questions regarding changes in weapons specifications. Before this happens, 
several levels of expertise--the inspectors and production engineers at Pantex, then their 
supervisors, then the weapons engineering teams from the weapons labs which regularly travel 
to the production plants--must be exhausted first. He believes there is no reason to change this 
system. which works. The highest priorities for a strong remanufacture program would probably 
be product and production engineering, test equipment, and so on, rather than new science per 
st, although a scientific base must also be maintained, including hydrotesting facilities." 

In 1987 Kidder concluded, long before SBSS, with its proposed panoply of new design and 
diagnostic facilities, appeared, that 

The robust character of the nuclear weapons in the present stockpile, together 
with the ample time available to accomplish the task, suggests that it will 
eventually be possible to be confident of the reliability of remanufactured nuclear 
weapons without requiring the services of nuclear weapon design engineers and 
scientists that have themselves benefitted from direct experience with nuclear 
explosive tests. (p. 9) 

At the same time--1987-as Kidder conducted his study, managers at Lawrence Livermore 
National Laboratory (LLNL) were writing their own report."' This report--a cri de coeur for 
nuclear testing--is very useful as a compendium of problems that had been experienced in 
weapon design and manufacture. Based on the historical record, these managers believed three 
kinds of problems would occur in a future without nuclear testing: the loss of both scientific and 
production experience. unavailability of materials (and/or subtle variations in them) with no way 
to test how substitutions and changes affected performance, and inadequate documentation and 
specifications for many materials and processes, leading to inadvertent production changes. 

Yet the official LLNL conclusions of 1987--that exact remanufacture is impossible and that 
nuclear testing is necessary to retain the reliability of the arsenal-have both now been widely 
rejected. In the end, data like that of Ray Kidder have been strongly persuasive over the attempt 
to extrapolate future problems from problems discovered--and corrected--in the past. For if 
minor variations in manufacture, materials. or specifications were indeed a serious problem, we 
just would not see what Kidder called the "impressive• testing record in Nevada, either for new 
primaries or stockpiled weapons. Especially given the near-perfect record for ~ primaries. 
why should it be so difficult to merely maintain existing designs?" 
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The JASONs believe the best approach to reljabilitv is exact remanufacture 

In their recent report on SBSS. the JASONs-an elite group of academic defense consultants 
convened by the MITRE corporation--endorse exact replication of weapons, especially plutonium 
pits, as the best way to ensure confidence in the arsenal. 

... the primary--if not the sole--nuclear weapons manufacturing capacity that must 
be provided for in an era of no nuclear testing is the remanufacture of copies of 
existing (tested) stockpile weapons ... the ultimate goal should be to retain the 
capability of remanufacturing SNM [special nuclear materials) components that 
are as identical as possible to those of the original manufacturing process and not 
to "improve• those components. This is especially important for pits .. !' 

The plutonium pit forms the core of the fission primary, and its function is critical to the 
reliability of the entire weapon. Pits are composed of various materials which must be alloyed, 
shaped, and joined with great precision. Even so, the JASONs point out that it is the finished 
pit that must be the same as the proof-tested model, and not every manufacturing detail or 
process along the way. To ensure this, they call for "a narrowly defined, sharply focused 
engineering and manufacturing curatorship program. "27 This is an excellent approach to 
stockpile management overall, but the point here is that they found no serious obstacles to their 
exact remanufacturing proposal. That is, the inevitable inexactnesses of "exact• remanufacture 
evidently appeared quite tolerable to the JASONs. contrary to what is often said by the 
laboratories. 

Remanufacturing is not onlv practical--it is about to start 

In addition to alleged reliability problems caused by declining expertise, unavailable materials, 
and inadequate documentation, it has more recently been suggested that there will be reliability 
problems associated with the adoption of novel production methods. For example, plutonium 
metallurgy is complex, and the processes formerly used at Rocky Flats to make pits are different 
in some respects from those now being set up at Los Alamos to do the same job. !!l!L.!..!2l 
Alamos js remanufacturing pits, 

Associated with pit surveillance activities is the Pit Rebuild Program. 
which will demonstrate the capability at ·Los Alamos to fabricate pits of war 
reserve quality. Specific technology areas that must be developed or enhanced 
at Los Alamos include certification of the beryllium machining capability, 
certification of the tubulation capability, development of the capability to interface 
pit materials, and development and certification of joining processes. The 
capability for manufacturing a pit for a W88 weapon will be in place in FY 
1996 ... 

Los Alamos is currently the only DOE site capable of fabricating a 
plutonium pit and, as such. may be the only practical near-term upgrade-in-place 
option for plutonium processing and fabrication. In conjunction with its 
plutonium research and development responsibilities. Los Alamos will maintain 
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those technologies and capabilities required to build plutonium pits for 
development and demonstration purposes ... 21 

Thus the capability to produce W88 pits for the stockpile will be put in place long before any 
of the so-called 'necessary' new diagnostic facilities, such as the Dual-Axis Radiographic 
Hydrotest (DARHD facility, are available." While both DOE and the laboratories are 
trumpetiDK exotic solutions to alleKed reliability "problems • a fu!!y..qrtjfied production line is 
being set up Jhis year for the most critical and difficult-to-manufacture component in a weapon· 
the plutonium pit. 

What is more, much of the slow start-up in the Pit Rebuild Program results not so much from 
the difficulty of being sure the pits produced will be good enough per se, but from the 
painstaking work of matching or modifying the specifications and procedures--the official 
cookbook--that LANL inherited from Rocky Flats. It is the quality assurance aspect that takes 
the most time. Asked bow long it would take to produce a working pit for the stockpile in an 
emergency. independent of the formality of the certification process, LANL managers told 
Kerlinsky. 'Three days.'"' 

But this is not all--

As part of the Stockpile Support Program, Los Alamos wiJI maintain a 
capability to make the components for a oomplete nuclear physics package, 
thereby ensuring that the requisite technologies ancl"expertise are retained in the 
DOE complex and that weapons RD&T requirements can be met in the future. 
Because upgrades in canned subassembly (CSA), assembly, and radiation-ase 
capabilities will be required, Los Alamos and Livermore are preparing a study 
for DOE/ AL to evaluate joint capabilities in both pit and CSA manufacturing. 31 

Thus LANL at least believes that it can manufacture not only pits but entire physics packages 
for RD&T purposes, if not also for the stockpile. And the two labs together not only have 
confidence in, but are ·actively seeking, manufacturing capability for complete physics packages 
for the stoclq)ile.'2 Thus, what the labs said just a few years ago couldn't be done for all the 
reasons they trumpeted, they are now actively promoting--and at their own facilities, no less. 

To the extent that nuclear weapons are to be retained, reliability and quality assurance issues will 
always require attention. But the inescapable conclusion from the labs' current programs and 
proposals is that they do not believe that reliability issues stand in the way of remanufacture of 
nuclear weapons. 

There js no need to retain weaoons jn the stockpj!e lona after their e&pected Hfe 

It is often mistakenly asserted that, with an end to nuclear testing, weapons will have to remain 
in the stockpile for unprecedented periods of time. There is no reason why this need be the 
case. About si~ weapon !XQCS could remain in the "enduring stockpile" for a long time. should 
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further disarmament measures fail, but individual weapons can be remanufactured if it is decided 
10 do so. Therefore there is no need to endlessly study how problems which develop only after 
decades in the stockpile might affect reliability-if reliable nuclear weapons are desired, new 
parts, or new weapons, of existing types can be made. This logic applies to the aging of 
insensitive high e~plosive (I HE), to metallurgical changes in plutonium pits, and in fact to 
essentially all potential long-term stockpile problems. 

Stockpile problems are now deteCted by a variety of non-exotic means, such as physical 
inspection, static radiography, chemical analysis, and testing of subsystems. These problems 
can be simply remedied, if necessary. by replacement of the affected part from inventory or 
from remanufacture--or by retiring the weapon. 

Conclusion 

Retention of a nuclear deterrent is not a demanding technical requirement. Such a task is not a 
major ~ undertaking at all. It is rather an engineering and organizational problem with 
scientific components. 

In particular, there is no need to construct advanced new diagnmtic facilities. While these 
facilities could, in some cases, marginally advance the state of U.S. nuclear weapons science, 
to the extent they do this they will inevitably undermine the global nonproliferation regime." 
Thus, while contributing Httle or nothing to the reliability of U.S. nuclear weapons, these new 
facilities could well ~ confidence in the overall efficacy of our nuclear deterrent. 

What is more, a DOE budget centered around SBSS, with funding included for large, 
unnecessary, and distractive gadgets like the proposed National Ignition Facility, could 
overshadow and weaken those programs most useful for actually maintaining the existing 
stockpile. This fact has not escaped the notice of many analysts, including the Congressional 
Budget Office and the Natural Resources Defense Council. 34 

Fundamentally, the scale and direction of the science-based stockpile stewardship program 
envisioned by the DOE and the weapons labs is not so much driven by concerns about the 
reliability of weapons as it is driven by concerns regarding the reliability of funding. Creating 
new "prnducts"--i.e. new weapons designs--in that program, an outcome which is probably 
necessary ro maintain internal interest in the program in the long run if not also in the short run, 
may be the best way to~ reliability problems in an arsenal which now has none." 
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I. The following exchange ocxurrod betw<en Chairman Han1i11on aud Dr. DCIIICh duriJll lhc Iauer's 
pr=nlatiou of the Nuclear Posture Review 10 lhe House Foreign Aff.airt Commiuee. OctoberS. t994: 

Rep. Hamilton: ·no we aeed more (nuclearlcesdng?'" 
Dr. Deutch: •tn the near rcm1'! How long do you tu.ve in ntind. sir?" 
Rep. Hamilton: "You pick. the time frame. II doesn't make any difference.· 
Dr. lkucch: "TI1e positi011 of the adminisU2tion, I believe. i.s rlaa1 we dnn'1 1\t:ed more ltSting ... • 
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After lhrte more auempts by Rep. Hamilton 10 elicir candor from Deuldl, !he Iauer finally admiued: 
"Mr. Chairman, you catch me pcooaally here at a nrbcr awkw.lnl position, and let me explain ro you 

srrughr why, aod dw is !hat lltave wriueo widely on !his subject before I earcn:d government, and so wbat I'm 
trying 10 answer 10 you now is the position of the administration." 

Although Hamilton questioned Dcurcb closely as 10 re&JOOS to continue nucle2t testing, Oeurch provided 
DOne, even tbougb he was penoaally in QVor of ~tiog. Hamilron even susgcswl dw safety as a reason ro 
coorinuc resting, bur Deutch demurred, saying "II is my judgmelll dw all lbe nuclear weapons dw we bave arc 
adequately safe. • At no point did Dcuu:b bring up :my reliability issucs-<:ither past, preset~~, or possible furore. 

2. See the viewgraphs used to present the N""lcar Postule Review in late Septanbet aod early October, 1994, 
available from the Penuaon; the one quoted ben: is titled "DOD requirements 10 DOE. • 1be "requirements" 
terminology is boch problemaric and n:vcaliog. 

3. Greg Mello, "Rc<lcfiaing Srockpile Stewardship," Tri-Valley CAREs, Uvermon:, CA, 199S. 

4. Tcsrimony before !he House Appropriations Commitu:e. Subcommiucc oo Energy and Water DcvelopmeDI, 
Energy aud Water DeyeloDlPent Awroprialions for I99S Part 6, pp. 413414. 

S. Ibid .• p. 419. 

6. Physics packages: the nuclear "core" of a weapon. rypically aod schcmalically comprised of lbe fission 
primary, the lhennoouclear sccoll<bty if prCSCDI, related iairialine aod boosting devices, and !he case. 

7. Ray Kidder, "Maintaining lbe U.S. Srockpile of Nuclear Weapons During a Low-Threshold or 
Comprebcosive Test Ban, • Ocrober 1987, UCRL-53820, ll.NL, pp. 4-5. His ew:t word oc adjectival pluase bas 
been omitted by the classifiers bur the import of his sentence is cle2t. Kidder discusses srockpile confidence ICSIS 
(SCTs) more extensively on p. 3 aod in Appendix B of bis report, both of which have been substantially classified 
as well. I do not know bow DWIY SCI's were done in the years between 1987 and 1992, when tcsling ceased, or 
whether !here remain, at this point, any weapons which bave not been so tcsled, or whelher any systems wilhout 
SCTs are to be retained in !be START II arseaal. II is quire doublful dw ioadequalely tested weapon systemS would 
be cbosen for retenlion in the so-ailed 'enduring aneaal. • Bven if so, die "rmwbbly accurate" predictability 
of SCTs (Kidder, p. IS) supportS a higb level of c:onfideoce in the reliabilil)' of any weapon (iflhere is one) which 
bas not had !his final, post-jl!Qducrion, tcsl. 1bc large number of nuclear tests lbar were available for such rests 
argues that if any SCTs were oor done, it was because they were 1101 considered very important. The Nucleu 
Testing Moratorium Act specifically allowed testing for reliabilil)' pwposes, but oooc bas been requested. 

8. Classified and Ulltbssified results of !his srudy were made available 10 lhe Galvin Panel. The uoclassified 
summary is curn:ntly being suppressed by Assisw!r Secretary Reis aod Undenecretary Curtis. 

9. This information is found in view graphs prepared by Sandia Nalioaal Laborarory. 

10. Seth Cropsey of the Heritage Foundation is one such person (see "The Only Credible Deterrent. • f!!£igg 
Mfiin, Mareb/April1994. pp. 14-20. General Horner, bead of !be Air Force Space Command, is aoorber("U.S. 
Should Trash Nukes, Top Air Foree Geocnl Says, • Albuoucrguc Jowpal, July 16, 1994). Tom Thompson, dean 
of current weapons designers at Livermote, is a.oocber. As be recently pot it, "I can't lhink of any wget for 
anything in our srockpile" ("Science Comes in from the Cold," Los AnGles TU!!CS, 1212U94). 

Many senior military comnWlders bave held aod/or hold the view !hal noelcar weapons are useful ordy to 
deter other nuclear weapons. aod not for any military use; Robert McNamara listed some: be has known to hold dris 
view in the United Stares and Britain in a speech to the Economists Allied For Arms Reductions in New York on 
May 19. 1994. Still other civilian and military defense leaders cited by McNan10ra ltave stronger vi•ws-rhar 
nuclear weapons should lk:\'tr. under !!!!l circumstances. be used 11 all. McNanW'3. says he conveyed rhis opinion. 
which he has held since 1he ~rly 1960's. to Presidems Kennedy and Johnson. 
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II. One senior weapons manager at LANL put the wbolc reliability quesdoa Ia perspective with a pointed 
queslioo, "Would ao aggressor gamble dw Israeli DIICiear weapons lwhicb are far less~ than U.S. weapons! 
won't explode?" To be undeterred, any aggressor must bave confidence !hal the U.S. deterrent as a whole won't 
work, i.e. !bat !!!. or esseolially all, of the weapons lauocbod by the U.S. will be complete duds. It is this 
~ reliabilil)' that counts for deterrence, aod the bunleo of proof is solidly oo those who would doubt that 
aggregate reliabilil)'. As described in lbe previous oore, many people-die piCSCIII wriiCr included-believe it would 
be a miSialce 10 reuliare against ao atttck, even a nur:I= allal:lc, with nuclear weapons. As General Horner pol 
it. 

"I just don'rlhink nuclear weapons are usable. I'm 1101 sayine that we miliwily disarm, I'm saying lbat 
I have a nuclear weapon, and you're North Korea aod you bave a nuclear weapon. You can use yours. I can't use 
mine. Wlw am I going 10 use it on7 Wbar are DIICiear wcapoas good for? Buatiog cilies. Wbat Presideor of the 
United States is going to talce nut Pyongyang?" 

If, however, nuclear weapons are robe maintained and deployed as just another weapon of war, ready for 
first use against ao CIIOIDY in rimes of crisis, a bigber standard of reliability is rnquiRd. Ya even Ibis dangerous 
and couorerproducrive postun: can be readily and reliably supported by lll&iDielllnce IDtl remaoufacnariog of exisling 
weapon types. 

lbe"' is yer anotber reason why confidence in delcrrcacc is robust relative 10 reliabilil)' of a weapon. In 
a DIICicar explosion, lbe maximum radius at wbicb a given overpressure is experienced is proportional 10 the cube 
root of !be explosive yield. A live-fold decrease in explosive power rhus causes only a I. 7 -fold dccn:ase in 
destructive radius and a 2. 9-fold decrease io desrructive area. ~ Samuel Glasstooc, The BffecJS of Nucle,ar 
~. U.S.A.E.C., 1964, p. 127.) Even sigai6canl dccliocs in expected yield an: ooimportant outside a 
warfigbting CODICXL 

12. Kidder, op. cit., p. I. 

13. This problem, arising from chemical instability in a type of HE dw is 110 longer used, is 1101 relevant 10 

lhe current arseaal. 

14, 

15. 

16. 
14. 

Kidder, op. cit., p. 4. 

Personal communication. 

I. Carson Mark, "Do We Need Nucl= Testing?", Arms Comrol To!lay, November 1990, pp. 12-17; p. 

17. Mark, op. cit., ci~ DOB, Pmmm Status of PttparatiollS for Funber Umitatiom on Nuclear Testing, 
February 1990. Far from being dead, !his 20a1:brouism lives on, most conspicuously in the teeelll Nuclear Posrure 
Review quoted above. 

18. Kidder, op. cit., p. 6. 

19. Daniel Kerlinsky. personal commuaicarion. 

20. Ray Kidder, persoaal communication, 11117/94. 

21. Mark. op. cit. 

22. Ibid. 

23. Ray Kidder. personal coouuunicarion. 
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24. George Miller. Pad! Browu. and CMol AloiiSO, "Report 10 Congn:ss on Stockpile Reliabili1y, Weapon 
Renw~ufacrure, and !be Role of Nuclear Teslill8. October 1987, UCRL-53822, LLNL. 

25. "During the pas1 decade (1977-1986), oew boosted primaries have beeo desigoed and developed by !be 
weapoliS laboracories ... performod satisfactorily the very liJ$I rime !hey were tested, die observed yield io oo case 
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Ask Few Questions, Get Few Answers: 
TI1e JASONs' "Science Based Stockpile Stewardship" Study 

A Review for Tri-Valley CAREs by Greg Mello, February I, 1995 

Sl.!mmm. DRAFT 
• The Department of Energy (DOE) asked the JASONs, a respected group of academic 

defense advisors, to evaluate its science-based stockpile stewardship (SBSS) program. The 
JASONs were not asked, however, about the relative merit of specific projects in SBSS. or 
which of these projects--if any--were essential, or to evaluate projects by their benefit-to-cost 
ratio. As a result their report is not very helpful in evaluating the DOE program. 

• The JASON group cannot be considered 'independent, • since many of the group, including 
the chairman Dr. Sidney Drell, are closely connected to the DOE. 

• In the JASONs' view, 'compensation' to the weapons labs for the loss of underground 
testing is the 'basic principle" of the SBSS plan. They recognize, however, that if other 
nations view SBSS as compensation, this could conflict with U.S. nonproliferation goals. 

• The JASONs nowhere demonstrate the need for most aspects of SBSS to maintain a 
deterrent. 

• The JASONs assume that new nuclear weapons must be developed and deployed and that 
SBSS is necessary to accomplish this. At the same time, the JASONs do not want the 
perception of this activity to be widely shared. 

• The JASONs' analysis of the nonproliferation impacts of the SBSS is quite abridged. They 
essentially ignore the requirements of the Non-Proliferation Treaty. 

• The JASONs propose declassifying many of the technical details of the SBSS program in 
order to defuse nonproliferation concerns. A senior DOE declassification officer strongly 
disagreed with this approach, citing direct proliferation risks. The JASONs' declassification 
proposal seems calculated to gain more scientific users of the new machines and therefore 
more political support for them. 

• The JASONs endorse most of the proposed new facilities that will be the foci of the SBSS 
program, including all the hydrodynamic testing upgra!les planned for this century and the 
National Ignition Facility (N1F). Yet they offer no reasons why these facilities, including 
NIF. are in any way necessary. They call for a public-relations campaign to sell NIF within 
the scientific community. 

• The JASONs' prescnptton for plutonium capabilities calls for a narrowly-defined 
"curatorship" and for exact reproduction of existing designs, contradicting the rest of the 
report. 
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Introduction 

In November of 1994. 17 members of the JASON group published their study of the Department 
of Energy's (DOE's) science-based stockpile stewardship (SBSS) program, which is in illl first 
year of implementation. Even in illl draft form, DOE was very pleased with the results of the 
study and was, in October of 1994, looking forward to reprinting it for wide distribution.' The 
JASON study is likely to be influential in the policy debates of 1995 and beyond and so deserves 
careful scrutiny. 

The JASONs are an elite group of academic defense advisors periodically convened to study 
selected scientific issues for the military. Their origins lie in the secret studies sponsored by the 
Pentagon in the late 1940s and early 1950s, most often coordinated by the Massachusetts 
Institute of Technology (MIT). The first of these was Project Lexington in 1948, which started 
the ridiculous nuclear-powered bomber program. This was followed by Project Charles, which 
studied civil defense against nuclear war, and then by many others. By 1966, the JASONs had 
become a permanent institution, enthusiastically advising McNamara regarding the promise of 
the "electronic battlefield' in Vietnam, an effort later described by one JASON as "very naive-
extraordinarily naive. ·• 

It is not clear from whence the name of the group was taken; one long-time JASON recently 
joked that it comes from the legend of Jason and the golden fleece. The JASON office is at the 
MITRE corporation, reflecting its MIT roots. 

The point of this brief history is that even bright and well-meaning groups like the JASONs are 
often wrong, sometimes very wrong. They are especially vulnerable if the questions posed to 
them are too narrow or if those questions imply a narrow range of answers, all of which are yes. 
Such is the case in the present study. 

Quoting from the abstract, 

The DOE asked JASON to review its Science Based Stockpile Stewardship 
program with respect to three criteria: l) contributions to important scientific and 
technical understanding and to national goals; 2) contributions to maintaining and 
renewing the technical skill base and overall level of scientific competence in the 
defense program and the weapons labs, and to the broader U.S. scientific and 
engineering strength; and 3) contributions to maintaining U.S. confidence in our 
nuclear stockpile without nuclear testing through improved understanding of 
weapons physics and diagnostics. 

Pointedly. the DOE did llll! ask the JASONs their opinion about which elements of the proposed 
SBSS program were necessary, or even to rank them in importance. Where multiple projects 
were being advanced toward the same end (as, for example, in hydrotesting) DOE did lll!1 ask 
the JASONs which facility or facilities to fund. DOE did lll!1 ask the JASONs to evaluate any 
other approach to maintaining the arsenal other than SBSS, or whether big-ticket SBSS projects 
could take resources from stockpile surveillance and remanufacturing. DOE did .!!!2l ask how 
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many scientists and engineers were necessary 10 retain in the labs' nuclear weapons programs, 
with which skills, and DOE did !1Q.t ask in detail about the nonproliferation impact of the SBSS 
program. Unbelievably, the JASONs were apparently llQ1 asked. nor did they volunteer. to 
evaluate the programs and projects proposed on the basis of cost. 

In short, the DOE appears 10 have J1Ql asked ;mx of the hard questions it should have asked to 
help set its programmatic priorities and overall funding level. Quite the contrary: it is difficult 
to see the above questions as anything but an invitation--indeed a requirement--to glorify SBSS, 
using the outline conveniently provided by DOE. The charge to the JASONs assured that their 
report would be positive and devoid of any detailed tradeoffs between policy options. And so 
it is. 

While the narrow technical qualifications of the JASONs cannot be impugned, it is not obvious 
that the JASONs comprise a truly independent review. Many of the authors of this report have 
worked or still do work for institutions which receive substantial funding from the DOE.' Some 
are the recipient of awards from the DOE. Dr. Sidney Drell, chairman of this and other studies 
on related subjects for the DOE, works at the Stanford Linear Accelerator (SLAC), which 
receives some $180 million annually from the DOE. This is not to imply that Dr. Drell or any 
of the other authors of this report are dishonest. But it is difficult for any of us to provide an 
entirely dispassionate analysis when the funding, perhaps even the survival, of institutions to 
which we have devoted ourselves could be at risk. 

Neither is it obvious that the JASONs have in every case carefully thought through, or sought 
expert advice on, some of their conclusions. An illustrative case concerns the nonproliferation 
impact of SBSS activities. When Dr. Drell was asked by Joe Cirincioni of the Campaign for 
the Non-Proliferation Treaty what scientific data he could provide 10 support his assertion that 
the National Ignition Facility (NIF) need not, in the eyes of other nations, compromise U.S. 
commitments under Article VI of that treaty, he replied that he had obtained no data-that he and 
the other JASONs had relied entirely on personal judgement and intuition for their conclusion 
in this area. • 

Conversely, Jonathan Medalia of the Congressional Research Service reports that: 

Many nonnuclear nations ... view a halt to all nuclear explosions of all types for 
all time as the minimum scope of a CI'B [comprehensive lest ban). Some want 
to go further, restraining stewardship 10 cement shut the door to testing and 
encourage further denuclearization. For example, Indonesia would ban computer 
simulations of nuclear tests; Egypt, Germany, and Sweden would ban preparation 
for nuclear tests; and Iran, Nigeria, and Pakistan would close test sites. Nuclear 
states feel themselves to be on a treadmill of rising expectations ... 

At the same time, a large stewardship program might jeopardize indefinite NPT 
[Nuclear Non~ Proliferation Treaty] extension. Many nonnuclear states want the 
scope of a CTB drawn to eliminate the nuclear nations' ability to design, test, and 
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certify new nuclear weapons. These states may view a large stewardship program 
as preparing to pursue the nuclear arms race by other means, circumventing the 
spirit of a CfB.' (emphasis in original) 

This information is widely available. We must assume that the JASONs simply weren't 
interested in it or didn't take the time to obtain it. Unfortunately, the JASON study is replete 
with unsupported judgements such as the ones Dr. Drell described 10 Mr. Cirincione. 

Unlike the JASONs, we cannot hope to convince by mere prestige. Nor do we have their access 
to classified information--infonnation which is always carefully selected as it is provided to 
them. Our comments therefore seek to point out inconsistencies and to draw the reader's 
attention to facts and testimony the JASONs may have overlooked. We urge the reader 10 look 
beyond the knowledge of physics that went into the JASONs' report and to face the policy 
choices to be made regarding the future of the nuclear weapons program. 

Overall Comments 

"Compensation" (note the pun) for the ending of underground nuclear testing is understood by 
the JASONs to be the "basic principle" of the SBSS plan, to be achieved by 'improved 
diagnostics and computational resources that will strengthen the science~based understanding of 
the behavior of nuclear weapons" (p. 1). Yet when the subject of nonproliferation is broached 
a few pages later, the JASONs say that the SBSS program 

must avoid the appearance that, while the U.S. is giving up nuclear testing, it is 
as compensation introducing so . many improvements in instruments and 
calculational ability that the net effect will be an enhancement of our advanced 
weapons design capabilities. • (p. 17, emphasis in original) 

It is not clear how the SBSS program can 'compensate" on p. I and "avoid the appearance ... [of] 
compensation" on p. 17. This contradiction is a fundamental theme underlying much of the 
JASON report and indeed much of the SBSS program. It reflects poorly on the thoughtfulness 
with which the JASONs approached their subject. This quote makes clear, as we will see again 
below, that the JASONs think any nuclear weapons research and development (R&D) effort-
short of one giving the appearance of designing advanced new weapons-does not connie! with 
nonproliferation efforts. 

While the JASONs do not want the SBSS program to "be~ as an attempt by the U.S. 
to advance our own nuclear weapons with new designs for new missions" (p. 3, item 2, 
emphasis added), we find later in the report that 

Over time it may become desirable to introduce design changes in some 
components of the present stockpile .. .It will require considerable computational 
analyses of both primaries and secondaries in order to develop even a limited 
capability for redesign of warheads without proof-testing. (pp. 89-90) 
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4 
I We have already seen elsewhere• how DOE, while publicly abjuring new weapons, is actually 

seeking to design and fabricate a new so-called "robust" warhead and has design teams working 
on several other concepts as well, some of which do indeed involve new designs and new 
missions. 

5 

6 I 

So the "threefold" purpose of SBSS (p. 2) must really be expanded to "fourfold, • with the 
additional purpose being to provide, to the greatest degree that is consistent with a CTB, the 
capability to certify new weapons. The Pentagon made this requirement crystal clear in its 
September 22, 1994 briefing on the Nuclear Posture Review, which included the following 
viewgraph language: 

DOD requirements to DOE: 

--Demonstrate capability to refabricate and certify weapon types in 
enduring stockpile 

--Maintain capability to desi2n fabricate and certify new warheads 
(emphasis added) 

This language is echoed by the JASONs on p. 12, where they assume that "The US nuclear 
infrastructure under the SBSS will retain a capability to design and build new weapons, which 
could be deployed should the need arise ... • 

Quite apart from this contradiction, it is not clear why it is necessary to 'compensate' for the 
termination of underground testing, sinee: a) the reliability and especially b) the safety of 
existing nuclear weapons do not require such compensation, as is discussed elsewhere in depth.' 
Improved diagnostics and computational resources are certainly not necessary to maintain 
reliability or safety; maintenance of a small core of technical staff, with continuing investments 
in surveillance and a small remanufacturing capability would be effective for these ends. The 
purpose of a CTB is to end the testing of new weapons, not merely shift its location. 

The JASONs regard a "strong" SBSS program as an 'essential component for the U.S. to 
maintain confidence in the performance of a safe and reliable nuclear deterrent under a 
comprehensive test ban" (p. 3). Nowhere do they, however, specify just b!m: "strong' the 
program should be, nor do they ever clearly state why particular SBSS elements are actually 
needed. The entire question of need is simply dismissed with a wave of the hand and an 
invocation of the mantra of safety and reliability. 

The JASONs assume that the same aging warheads will need to remain in the stockpile for "at 
least several decades' (p. 1). It is not at all clear why this need be the case. Warheads can 
simply be rebuilt whenever their reliability falls below some .desired level. Furthermore, the 
United States has rightly committed to eliminaling all its nuclear warheads in Article VI of the 
Non-Proliferation Treat (NP'I). It is hard to understand why the JASONs see no conflict 
between keeping a nuclear stockpile for "at least several decades" and the clear language of the 
NPT. In this connection, note that their periphrasis of that Article on p. 18 bears shockingly 
linle resemblance to the actual treaty language.' 
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6 
I Finally, it is .by no means clear that an • improved understanding of warheads" is necessary o 

desirable for U.S. or global security purposes. Knowledge is not free of costs, and invest men' 
in the U.S. nuclear weapons program will have a variety of serious costs: to the federal fisc, t1 
the effectiveness of the world's nonproliferation regime, to the environment, and to every othe 
kind of scientific pursuit. It is not knowledge, but wisdom, that is in short supply in the nucl 
weapons business. The JASONs have not improved this situation. 

The JASONs' Chapter 2: Basic Assumptions 

Much has been made, in the JASON report and elsewhere, of President Climon's July 3, 199 
statement that "we will ~other means of maintaining our confidence in the safety, th 
reliability and the performance of our own weapons" (emphasis added). Note that the Presiden 
said "el<plore; • he did not say "we will establish, for the indefinite future, a Cold War level o 
funding for science-based stockpile stewardship • -which is how his statement is being taken b 
the JASONs and others in the nuclear weapons community. The next sentence in the President' 
speech has been ignored, by both DOE and the JASONs: 

We will also refocus much of the talent and resources of our nation's nuclear labs 
on new technologies to curb the spread of nuclear weapons and verify arms 

control treaties. 

Unfortunately, there has been no such refocus. The attitude at the weapons labs is instea< 
typified by a conversation recently overheard by a UNM professor between lab managers on a 
airplane flight in which the two gentlemen assured one another that they would "outlast • th 
Clinton administration's attempted refocusing.• 

The JASONs assume that old, more "robust, • stockpile designs could be introduced into th 
stockpile, apparently with modifications to allow more modern "engineering and manufacturin, 
practices" (p. 12). It is far from clear that this would be acceptable to the military. Th 
assumption that new or redesigned warheads should and will be imroduced and built is one that 
pushes the cost of stockpile stewardship very high, both in dollars and probably also i 
reliability. It is entirely unnecessary. 

Missing from this chapter and this report are any quantitative assumptions about the arsenal 
any descriptions of the warheads it will contain. The JASONs say the arsenal will continue t< 
decrease in number and variety--but how? Failure to specify their assumptions about the arsemll 
more closely makes the reader suspect that the SBSS program they review is independent of 1 

stockpile and its real-world requirements and problems. 

Since the criteria by which the JASONs evaluated the SBSS program (their Chapter 3) have bee] 
strongly criticized for their narrowness already, we turn now to nonproliferation concerns. 

The JASONs' Chaoter 4· Nonproliferation 

The J ASONs understand that 
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Ultimately, non-proliferation can only be successful if the NNWS [non-nuclear 
weapons states) are persuaded that their national security is better served without 
nuclear weapons than by possessing them (p. 19). 

How can all these countries possibly be persuaded of this when the nuclear weapons states 
(NWSs) assert just the opposite for themselves--that nuclear weapons are~ to their national 
security? These NWSs are of course not just armed with nuclear weapons, but also with 
qualitatively and quantitatively superior conventional weapons as well. Yet still they assert that 
nuclear weapons are indispensable. Nowhere do the JASONs face or even acknowledge the 
fundamental contradiction between their starement above and U.S. plans, not just to maintain its 
nuclear arsenal indefinitely, but to continually "improve" it, an effort the JASONs acknowledge, 
approve, and seek to facilitate. 

The JASONs, in their rush to bless DOE's plans, have fundamentally misread the politics of 
nonproliferation. After squirming their way past the clear language of the NPT and failing to 
address the fundamental contradiction of U.S. nonproliferation policy, they limit their concerns 
about the proliferation impact of SBSS to basically just one: 

One worrisome aspect of the SBSS program is that it may be perceived by other 
nations as part of an attempt by the U.S. to continue the development of ever 
more sophisticated nuclear weapons. (p. 19) 

But this is hardly the entirety, let alone the root, of the problem. They compound their error 
with arrogance in the next sentence: 

This perception is particularly likely to be held by countries that are not very 
advanced rechnologically since they are less able to appreciate the limits on 
advanced weapons design that a lack of lesting enforces. 

Yet on the same page, the JASONs confirm this "perception": 

While the potential for future develooments cannot be excluded, the SBSS 
activities should not be intequelable as laying the basis for the development of 
newer generations of nuclear weapons ... (emphasis added) 

It appears that the only policy consistent with all these confused statements is a policy of 
deception, which is the height of folly. Such deception would have to be aimed at the American 
people as well as other nations, and cannot succeed even temporarily. Clandestine vertical 
proliferation would be implicitly or explicitly used as an excuse by some horizontal proliferant 
some day, and would, by its very nature, threaten the integrity of the nonproliferation regime, 
which requires clarity and transparency to work. Such a policy would be very costly to U.S. 
national security. 

The impacts of the SBSS program on nonproliferation efforts are certainly not confined to 
problems caused by the 'perception" or "interpretation· that the U.S is engaged in further 
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weapons development. This was thoroughly discussed at the September 8 workshop mentioned 
above, with Dr. Drell in attendance. It is worth reviewing the whole issue briefly from first 
principles. 

The basic goal of nonproliferation, as it is perceived officially in the United States, is one of 
preventing other countries from acquiring nuclear materials and, especially, nuclear weapons. 
Most countries, of course, have no interest in taking on the dangers, cost, and opprobrium of 
nuclear weapons. But it is not the Danish bomb that is of concern. To effectively prevent 
proliferation in mry case, even the difficult ones, a variety of tools are required: international 
treaties, national laws, bi- and multi-lateral agreements, and unwritten norms--all of which must, 
to be effective, carry with them an implicit or explicit possibility of political, economic, 
criminal, or military sanctions, directed against countries, companies, or individuals as 
appropriate. Positive rewards for compliance with nonproliferation norms also can be and have 
been used. 

These potential sanctions, in their variety and comprehensiveness, are the real deterrent to 
proliferation in the most important cases. They must be credible to work. They are not likely 
to be credible if they are not very broadly based among nations, especially among the nuclear 
powers. And surely it is difficult to get very broad-based cooperation in enforcing tough 
nonproliferation sanctions if we ourselves violate the norms we would enforce. We cannot get 
treaties implemented by others that we do not follow or intend to follow. Nor can we easily 
enforce, except at great and often prohibitive cost, provisions of treaties--like the NPT--that we 
ourselves do not honor. 

Let's get real: we will not stop nuclear proliferation unless we have tough laws and effective 
sanctions, actively supported by nearly every nation involved. This requirement is incompatible 
with our ongoing violation of the NPT. and with the mainrenance and "improvement' of our 
own large nuclear arsenal, especially as this arsenal is accompanied by a declaratory policy of 
possible first use and configured to make this threat real. 

The conflict between U.S. nuclear policy, including SBSS, and U.S. inlerests in nonproliferation 
is therefore much more fundamental than the perception that we might develop more advanced 
nuclear weapons. This perception would, of course, simply make our nonproliferation and 
credibility problems even worse, while advanced weapons and weapons science would provide 
no deterrent against a proliferant threat. 

The JASONs faulty and superficial analysis of the nonproliferation problem leads them to a 
questionable recommendation for relieving the well-deserved 'suspicions" of the non-nuclear 
weapons states. The JASON approach: declassify most of the SBSS program. 

This strategy attempts to remove the potential complaints of the non-nuclear weapons states-
which could, after all, have negative ramifications for SBSS funding--by simply inviting them 
to the weapons technology table. Any problems concerning proliferation of technology out of 
the SBSS program would be solved, in effect, by a redefinition of proliferation. Proliferation 
done officially wouldn't count anymore. 
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History provides a warning: ill~ gru: since 1950, programs to build fission bombs have 
been conceived, hidden, and matured within the womb of fission energy programs. If we follow 
the JASONs' advice, we may have fusion weapons being developed under the cover of fusion 
energy programs--using data, codes, and techniques developed and disseminated in and by the 
u.s. 

Aside from the rationale the JASONs provide, another political motivation for the 
declassification they propose is that it will to create a broader user community--and hence a 
broader constituency--for the stewardship program and its funding. This is particularly the case 
for NIF. 10 

Of particular concern is the possible declassification of all but ·critical" parts of the weapons 
codes (p. 21) in order to allay the "suspicions" of the non-nuclear weapons states. Even if these 
suspicions did comprehend the entire nonproliferation impact of the SBSS program, which they 
don't, why would the declassification of technical arcana allay anything? More to the point 
would be the declassification of I!Q!.icy. and ~ documents, such as the nuclear stockpile 
memorandum. 

Looking at the problem of nonproliferation impacts of the U.S. nuclear weapons program as a 
whole, non-nuclear states' concerns--which are a matter of public record, not merely a 
possibility--could be better addressed by: 

o a stronger and more successful effort toward a CfB: 
o a change in U.S. declaratory policy on first use: 
o the elimination of tactical weapons; 
o bilateral reductions in strategic forces below START II; 
o a ban on weapons-usable fissile material production: 
o a limit on stockpile stewardship to the minimum that is actually needed; and 
o opening U.S. weapons facilities to credible domestic and international inspectors, 

perhaps from Canada, Australia, or other appropriate non-nuclear-weapon states. 

To succeed in its nonproliferation goals in the long run, the U.S. needs to accept the same level 
of transparency that it demands of other nations. Publishing major portions of U.S. nuclear 
weapons codes has not exactly been on the top of anybody's non-proliferation wish-list, 
however. 

The JASONs assert that most new proliferators could derive no immediate benefit from these 
codes. Even if this is true, what about China, or Israel, or Japan-or India or Pakistan, for that 
matter? Wouldn't the knowledge that scientists from these countries get by using the NIF and 
its related computer codes train them to do secondary physics, just as U.S. scientists are trained? 
Or perhaps they could take the now-unclassified codes and modify them for weapons analysis, 
saving themselves person-years of work on the way to deliverable boosted fiSsion or 
thermonuclear bombs. When the JASON declassification proposal was brought up in the context 
of NIF at DOE's September 8, 1994 NIF workshop, a senior DOE classification officer rose to 
vigorously contest the appropriateness of declassifying information from experiments at 
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temperatures and pressures at or approaching those of a nuclear explosion, data which would 
definitely be useful in the design of weapons. 11 

International scientific cooperation is in general a very good thing. But scientists at the weapons 
labs of the various countries have more in common with each other than they do with their 
respective governments, as Dr. Hecker at Los Alamos National Laboratory (LANL) once 
remarked about Russia. The U.S. weapons labs have already been the source of a great deal 
of knowledge for foreign weapons programs." Why open the door wider? 

The JASONs' Chapter 5· Stewardship Program Elements 

To provide a justification for enhanced SBSS capabilities, the JASONs refer on p. 24 to the 
"limited" number of cases where nuclear testing was needed to remedy or validate the remedies 
to stockpile problems of the past. These cases--fifteen in number--are extensively discussed by 
senior Livermore weapons scientist Ray Kidder in his 1987 study of weapon reliability under 
a test ban, and his conclusions--(!) that these resulted from rushing inadequately tested designs 
into the stockpile, and (2) that these problems are all lessons learned, i.e. of historical, but not 
predictive, importance--still stand." As discussed elsewhere at length, there are no known 
safety or reliability problems in the U.S. arsenal." 

Certainly we need to retain, at least for now, some nuclear weapons scientists, as the JASONs 
point out on p. 24. It is not clear that we need to retain the ~ of scientists, engineers, 
and technicians now working in this program. If the intent is merely to retain our existing 
knowledge and expertise about nuclear weapons, there are cheaper and less provocative ways 
to do it than SBSS, namely by emphasizing retention of unique knowledge in archives and in a 
relatively few staff members. The emphasis should be on uniqueness, not quantity. 

The JASONs' Chapter 6: Hvdrotestjng 

The JASONs' treatment of hydrotesting and the proposed Dual-Axis Radiographic Hydrotest 
(DARHT) facility at LANL provides further examples of their lack of careful analysis. The 
JASONs believe that this facility will provide "capabilities of importance" (p. 4) to the SBSS 
program. In fact, they appear to offer unqualified support for 311 the hydrotest upgrades planned 
for this century, drawing the line at the Advanced Hydrotest Facility planned for the out years. 
But nowhere do they say Y£hx these capabilities are important. 

In Kidder's 1987 paper we find the following. 

During the past decade [1977-1986}, new boosted primaries have been designed 
and developed by the weapons laboratories ... performed satisfactorily the very first 
time they were tested, the observed yield in no case falling short of that expected 
by more than ... (See Tables HI and H2 and Fig. HI) The one new primary that 
failed was of a more complex, less predictable design than the others. This 
primary was subsequently redesigned, tested, and failed again. None of the 
primaries in the existing stockpile employ ... 
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This experience demonstrates that the ability of the weapons labs to predict 
the performance of newly designed, as yet untested, boosted primaries of the kind 
currently in stockpile is indeed impressive--there were no significant surprises. 
This could hardly have been the case had these primaries been sensitive to 
differences that inevitably exist between the weapon configuration calculated and 
the weapon tested." 

This "impressive' capability existed between seven and seventeen years ago, in the ~ of 
new primaries. It is not clear why it is not enough to simply l!!linlain existing primaries today. 

Kidder's last point, which speaks to the insensitivity of primary yield to minor variations in 
manufacture, was corroborated by a manager (name withheld) at Los Alamos, who told Dr. 
Kerllnsky of the Galvin Panel that deliberately "off-spec" pit(s) had been manufactured at Los 
Alamos and tested successfully at the Nevada Test Site." 

Then why are all these new facilities needed? The JASONs answer this question on p. 21. 

Such information [from hydrotests integrated with code development) will lead 
to greater confidence in our understanding of weapons and, perhaps ultimately, 
to a wil1ingness to make relatively simple changes jn primary design without 
pnderground tes!S. (emphasis added) 

Once again, it is not simple maintenance of a deterrent through remanufacture of existing 
weapons that is driving the "acknowledged need' (p. 28) for increased radiography capability, 
but the desire to design and certify new weapons in the absence of nuclear tests. It is the 
'design community" (p. 29) that has this "need. • not the stoCkpile surveillance program, and 
certainly not the nation. The surveillance program has never depended upon hydrotesting, let 
alone advanced hydrotesting, to do its job. 

Overall, it is far from "clear' that "improved hydrotesting is crucial to continued confidence in 
the safety and reliability of nuclear primaries" (p. 32). As far as reliability is concerned, this 
statement is contradicted by the data collected and presented by Kidder. And in Kidder's paper, 
the JASON opinion is contradicted by that of Hans Bethe, Carson Mark, Norris Bradbury, 
Richard Garwin, and Andrei Sakharov, all of whom felt that simple remanufacturing--without 
advanced new hydrotesting facilities-was completely feasible. 17 

The JASONs' Chaoter 7· The Natjonallgnition Eacilitv 

The JASONs find the NIF "exciting' (p. 31). They are crazy about it. And crazy is hardly too 
strong a word, for they quickly gush: "Nuclear weapons operate under conditions ... of great 
interest to astrophysics. • Yes, no doubt this is true, but it is hardly the central point, and it is 
not reassuring to hear it put quite that way. ~the "operation" of nuclear weapons is 
what this report is, or should be, about. In their passion for hotter hohlraums," they neglect 
the human. It is not the JASONs' chilling objectivity which is distressing here, but their chilling 
lad of objectivity. Their enthusiasm is about physics, not nuclear weapons policy. And the 
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fact that nuclear weapons "operate" only with unimaginable horror is not a noticeably important 
factor in the JASONs' thinking about N!F. 

Their discussion of NIF's importance as a "proof-of-principle" experiment appears overblown. 
Ignition of deuterium-tritium pellets has already been achieved in experiments at the Nevada Test 
Site. The NIF would not so much demonstrate the principle as demonstrate--what? That inertial 
confinement fusion (ICF) is feasible? No, not this either. Perhaps this: thatiCF can be funded, 
papers can be published in the subject, and careers can be pursued by real people with real 
ambitions. ICF is, by all accounts, a remote and unlikely source of energy, one that has already 
been superseded by proven renewable sources that do not share its enormous costs, its 
environmental and social externalities, its proliferation problems, or its uncertainties. 

The attainment of ignition is not the major problem in developing fusion energy. in any case. 
It is the engineering and materials problems in any practical ICF system that are more likely to 
be insurmountable at anywhere near a realistic life-cycle cost per unit energy produced. 

While the JASONs downplay the uncertainty of ignition, some scientists at both LLNL and 
LANL do not." The margin of uncertainty in the minimum energy needed to overcome 
insrability and other difficulties may be significantly larger than the 1.8 megajoules NIF will 
deliver. Therefore, the sratement on p. 41 that • ... the attainment of ignition in NIF .!rll.l 
demonstrate ... • seems too confident and a little premature. It betrays the ta:ck of objectivity that 
concerns us throughout this report. 

There is no question that NIF could provide interesting experiments in several fields of physics. 
But a closer look at the JASONs' zeal for creating a user community for NIF (pp. 43-47) goes 
far beyond science to reveal the JASONs as a special interest lobby, calling for an active sales 
effort for the NIF project. They wrap up this four-page discussion by saying that: 

... the growth of this nascent enterprise [user communities] needs to be further 
encouraged by way of the vigorous di ... emination of information about the 
capabilities and accomplishments of the ICF program and about the scope of 
activities to be undertaken at the NIF ... if scientific goals are to be a significant 
component in the justification of the construction of the NIF (as we strongly 
believe they should be), then the ICF community bears a special responsibility in 
fostering an "out-reach" program ... Succinctly srated, the NIF represents a 
credible and powerful opportunity to strengthen otherwise disjoint efforts in the 
weapons, the ICF, and the univenity communities. (p. 47) 

Why are the JASONs so interested in promoting NIF? Why are they, here and elsewhere, so 
preoccupied with the "credibility" of cross-linking the nuclear weapons community with lCF and 
university science? Why is it necessary to encourage a "vigorous" program of disseminating 
information about NIP--can't scientists decide for themselves whether it can help them? Why 
is it so desirable to recruit the ICF 'community" lD support NIP? The simple truth to which 
these questions point is that, when it comes to NIF. the JASONs themselves view their role as 
promotional, not objective. 
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The weapons applications of NIF, which the JASONs leave to last, are not convincing. There 
is no need to quantify the 'effects of low tritium concentration' (p. 49) and no need to study 
cracked radiation cases (p. 50). Replacing the latter is cheaper than studying whether or not to 
replace them, and retiring them is the safest and cheapest solution of all. 

The defects of the JASON analysis of the nonproliferation impacts of NIF have been discussed 
above. It is important to make one addition here. Contrary to what the JASONs say, 
'balancing non-proliferation objectives of the United States with responsible stewardship under 
a[nj SBSS program' (p. 50) is Jllll the problem. Given that weapon safety and reliability 
'problems' are not difficult to solve and the requirement for an effective deterrent rather easy 
to meet, responsible stewardship can only be defined as that form of stewardship which best 
supports nonproliferation goals. Stewardship should be a subset of nonproliferation efforts. 

The JASONs' Chapter 8· LANSCE Stockpile Surveillance and Materials Science 

The JASONs assume that weapons will remain in the stockpile far beyond their lifetime, and 
therefore will require intensive study of issues relating to aging. It is not clear why this need 
be the case. 

This chapter, like most of the others, does not really begin with the needs of the stockpile 
surveillance program but with what a particular facility--the Los Alamos Neutron Science Center 
(LANSCE)--might be able to do for the program. Again, the approach is one of a major facility 
looking for missions to justify it, and several possibilities are suggested. The JASONs are 
lukewarm, however, about these possibilities and make any endorsement of LANSCE contingent 
upon several 'ifs. • 

The claim that a I mm resolution in neutron radiography would "perhaps' be enough to see 
cracks, etc. in pits seems optimistic (p. 61). A 1-mm crack is very large. It would be better 
to begin with, or at least mention, the needs of the program rather than the capabilities of the 
projects already being promoted. 

The JASONs' Chapter 9· Pulsed Power 

There is no real need for any of these facilities for stewardship of the existing stockpile, and the 
JASONs have not provided any justification for them. Further weapons effects testing, beyond 
what is already known, is a relic of warfighting strategies and should be dropped from the 
stockpile stewardship program. Likewise, the (further) study of cracks in implosion need not 
be of particular interest. If one wants reliable weapons of mass destruction, replace the cracked 
ones. Better still, help meet our treaty obligations and retire them. And why not? The START 
II strategic arsenal of 3500 weapons is enough to create a 5-psi overpressure spike--a lethal 
amount--over most of the area of all the cities over 500,000 people in the world. To deter one 
or two countries requires a very tiny number of weapons. 
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The JASONs' Chapter tO· Special Nuclear Materials !SNM! and Processing 

This chapter does not share with the preceding and succeeding ones the assumption that new 
weapon designs are inevitable and desired; in fact, it assumes quite the contrary. 

. .. the primary--if not the sole--nuclear weapons manufacturing capacity that must 
be provided for in an era of no nuclear testing is the remanufacture of copies of 
existing (tested) stockpile weapons ... the ultimate goal should be to retain the 
capability of remanufacturing SNM components that are as identical as possible 
to those of the original manufacturing process and not to "improve" those 
components. This is especially important for pits ... (p. 81) 

If nuclear weapons must be manufactured at all, this is the best way to do it. 

The JASONs point out that it is the finished pit that must be the same as the proof-tested model, 
not every manufacturing detail or process along the way. And they suggest that a production 
capacity of "ten or so• pits per year is adequate for the present time (p. 85). 

This is a scale of activity consistent with practical maintenance of an arsenal. While it does not 
imply rapid drawdown of that arsenal, as we might wish, this approach is compatible with such 
drawdown. It is highly unlikely that a smaller scale of effort would meet current political 
realities. In any case, Los Alamos already has a nascent capacity to manufacture pits at least 
ten times this great. 20 

The JASONs do not take up the issue of how best to make tritium. They correctly point out that 
a number of options exist for procuring this material, and that any need for it may be postponed 
by further stockpile reductions. They appear to err, however, in saying that 

Dismantlement of U.S. nuclear weapons under START II and correspondingly 
large reductions in tactical nuclear weapons will result in a recovered amount of 
tritium adequate to supply the needs of the remaining operational stockpile until 
close to the end of the first decade of the twenty-first century. (p. 83) 

The best information available to us strongly suggests that current supplies of tritium are 
adequate to maintain the larger SIARIJ, not just the START II, arsenal, until approximately 
2014.21 

The JASONs conclude this chapter by saying that 

Having an open research program on the physics and metallurgy of uranium and 
plutonium is highly undesirable from the perspective of nuclear proliferation. 
Consequently, we see the SNM manufacturing component of the stewardship 
program as a narrowly defined, sharply focused engineering and manufacturing 
curatorship program. (p. 85) 
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There is absolutely no reason that this excellent, common-sense approach cannot be applied to 
the other elements of the stewardship program as well, thus eliminating the "need" for expensive 
new SBSS facilities with their attendant proliferation impacts. 

In fact, if this approach is to stand at all, it logically !D.!1J1 be applied to the stewardship program 
as a whole. For what is the point of designing improvements in weapons if it is decided in 
advance not to make them? And making them would be a bad idea, for the sound reasons the 
JASONs articulate in this chapter. So not just the assumptions, but the conclusions of this 
chapter--with which we find little fault--are quite inconsistent with the rest of the report. 

The JASONs' Chapter II: Advanced Computin& for Stewardship 

Aside from the dangerous assumptions incorporated into this chapter on p. 89 (quoted on page 
4 above) and what may be applied from our other comments to the question of the purpose and 
need for weapons computing advancements, we offer few additional comments. 

Obviously, the proliferation dangers of weapons codes that have been brought up to date, 
documented properly, and translated to run on inexpensive and universally-available computers 
are increased in the event of any security breach. This is a specific case of a general rule: the 
more weapons activities that are going on, and the more open these activities are, the greater 
the likelihood that somebody will steal or be given something important. 

Concluding Remarks 

The JASONs are clearly enamored with science, and they clearly want to see the weapons labs 
fully funded to do work they consider interesting. Their approach to the issues surrounding 
stockpile stewardship is too narrow and too vague, however, to be of much use in evaluating 
even the technical questions, let alone the policy and nonproliferation questions. It is hoped that 
the DOE will seek further clarification of these issues before continuing its marketing of science
based stockpile stewardship, based as it is upon specious assumptions and the questionable goals 
of keeping weapons scientists busy and producing new weapon designs. These activities are 
costly and dangerous to this country and others. 

~ 

I. Personal communication with Dr. Victor Reis. October 1994. 

2. This history is from Gregg Herl<en, Counsc(s of War. expaoded edition, Odord University Pross. NY. 
1987. Quotc is from p. 211. 

3. Christopher Paine of !be Narum Resowces Defense Council made this point in a conversation with the 
present author. 

4. This excbaoge occurred at !be DOE workshop on NIF. WasbiOIIOo DC. September 8. 1994; Juo 
Cirincione, personal communication. 
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5. Jonadtan Medatia. "Nuclear Dilemmas: Nonproliferation Treaty. Comprehensive Testllan. and Stockpile 
Stcwardship," Congressional Research Service, lkcember 1994. 94-ll07P. 

6. See "Redefining Stockpile Stewardship.· Greg Mello for Tri-Valley CAREs, Livennore. CA. 

7. Ibid. 

8. 11•• acrual language of Article VI of the NPT is: "Each of !be Parties 10 the Treaty undertakes to putsue 
negotiations in good faith on effective measures relatiOitO cessation of the nuclear arms raoe at an early date and 
to nuclear disarmament. and on a TreAty on general and compleiC disarmament udder •rict and effective 
international control.· 

The JASONs paraphrliSe this as "The NWS (nuclear weapons states( will reduce their 11\lClear weapons 
stockpiles and will reduce. over time, the reliance of their national security policy on nuclear weapons, lbereby 
decreasi01 the discriminatory ~re of the noo-proliferation regime" (p. 18). The legal commirment made by the 
U.S. and the other nuclear powers to nuclear disarmament is entirely discounted by the JASONs. 

Aside from this. theJASONs' "interpretation• is illogical: ifa NWS like the U.S. decreases its arsenal to 
ooly 1000 or even 100 nuclear weapons. as versus zero for a non-nuclear weapons state, this does virtUally notlung 
to "decreas(e( the discriminatory oaiUie of the n0t11'rolifention regime.· 

9. Denise Pon, personal communication. 

10. It is nor just the JASONs thll recognize the importance of expanding the political coostituency of the 
nuclear weapons program. In 1993, Dr. 1mmelc of LANL waxed glowlagly about the new corporate "sponsors" 
of the LAN!. weapoos program in bis "State of the Nuclear Weapoos Program • address in December. available in 
video from LAN!.. Numerous other exunptes could be provided. 

II. Marylia Ketley, personal communication. In the case of the NIF, and the inertial confioemcnt fusion (ICF) 
program iu particular, the Arms Control and Disarmament Agency (ACDA) recogoized these direct proliferation 
dangers as early as 1980 in lbei• PY 1981 Arms Coutrollmpact Statements (written for the corontittces on Foreign 
Affairs and Foreign Relations of both bouses of Congress). As they put it then, "If ao advanced non-DUClear 
weapon state with an ICF research program undertook a nuclear weapon program, it might subsequently be able 
to move more quickly to ~lop boosted fission and tbermoDUCiear weapons !ban would otherwise be the case.· 

The subject of dim:t proliferation impacts is discussed more fully in Mello. op. cit. 

12. For examples. sec William E. Burrows and Robert Wiodrem, Critical Mass: The Danxerous Race for 
Superweanons in a Fral!!!!e!l(iPI World, Simon and Schuster, NY, 1994. 

13. Ray Kidder, "Maintaining !be U.S. Stoelqlile of Nuclear Weapons During a Low-Threshold or 
Comprehensive Test Ban," LLNL, 1987, UCRL-53820, p. 25. 

14. Mello, op. cit. 

15. Kidder, op. cit. 

16. Dr. Dau Kerliosky, personal communication. 

17. These men all speak with great authority on this issue. Nobel Laureate Hans Beebe directed the Theoretical 
Division at Los Alamos during the war and has consulted at LANL up to the present day; Carson Mark was bis 
successor and directed tim Division for 26 years; Norris Bradbury was Oppeobeimer's successor and directed Los 
Alamos for 25 years; Riclw:d Garwin has been a consulWlt to Los Alamos since 1950 aod is highly regarded for 
his analysis of a n11gc of defensc issues; and Andrei Sakbarov. preemioeDI among Soviet weapons designers. was 
responsible for the independent development of the Soviet thenuonuclear bomb. 
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18. Hohlraum is a Gemtan word which means ro physicists what "black body" does in English: an idealized 
non-reflective cavity which radiates energy in accordance with its temperature. The in~erior of a nuclear weapon, 
aud !be hollow target cylinder at NIF, ~mble and are called hohlraums. 

19. It is best nO( to say who, because even so senior a scientist as Dr. Steven Younger at LANL has already 
been called on !be cuper by Assist.aut Secrelary Reis for his true starementlhat NIF has norbiog ro do with safety 
of nuclear weapons, made at the September 8, 1994 DOE NIF workshop. 

20. The original design specifications of Duildins PF-4 of TA-55 ar LANL were reponed by Jo!Ut Fleck of d>e 
Nbugucmue Journal on December 8, 1993. In 1978, PP-4 had a capacity of 100 kg Pu per month for casting and 
machining, or about 20 weapons/month. Since then, occupational radiation expmwe limits have decreased from 
5 nuls/yr to 2 rads/yr, and PF-4 has been reconfigured, both of which decrease this capacity, according to LANL. 

A presentation by Larry Woodruff of LLNL 10 the Galvin Panel on Augnst 8, 1994 eoritled "Downsizing 
rbe Capacity of tbc Nucl- Weapon.< Complex • sbows a capacity for making 150 pits/yr in the downsized complex, 
i.e. ar LANL. While LLNL now bas the capacity make pils, tbc presentation to the Galvin Panel, along witl1 
intetViews with LLNL persoDD<I by Dr. Kerlinsky of that Panel, make it clear that LLNL anlicipates transferring 
irs pit manufacturing ra;hoology 10 LANL. 

The LANL fYI995-200Q lnsrjtutjo!!ill Plan says on p. 51 !bar LANL's Pit Rebuild Program will be capable 
of building pits for W88 warheads "by FYI996. • 

21. The statement of Dr. Harold Smith, Assistant Secrelary of Defense for Atomic Energy, to tbc House 
Appropriations Suhcommillec ou Energy and Water Development, March IS, 1994 contains the following. 

The Nuclear Weapons Swckpile Plan, which outlines specific requirements for the nuclear 
weapoos program .•• rc:quires an active nuclear 51oclq>ile that suppons the START I limits through 
1999 and then transition 10 START II in subseqneot years ..•• rrtre Plan requires the U.S.J ro 
retaio lhe gwbility to reactivate weaoons from lbc inactive stocknile if necessarv, to maintain a 
policy that provides an assured supply of tritium ... 

lo the absence of a new source, in [deleted I the U.S. may oor have sufficient tritiwn 10 
support the nuclear weapons sWckpile and m;ruired reserves consistent witb START I 
commitmcnfS ... 1be current goaJ is to make a decision on a new source for tritium in FY9S with 
initial funding for the development oflhat source begilllliog io FY96. • (pp. 737 and 741, Vol. 6, 
Energy and Water Devejopment APPropriations for 1995. emphasis added) 

In his oral remarks that day, Dr. Smith empbasiud thatlbe U.S. must be able "to rerum to START I in the 21sr 
century" (Ibid. p. 415). This caoool be done without a tritium supply consislenr with a START I arsenal. 

Dr. Victor Reis, Assistant Secrewy of Energy for Defense Programs. shed additional light on the subject 
during thai same hearing in response to a question: 

If one asswnes ••• thai a oew I tritium! C.cility is 10 be built. then based on the current stockpile plan 
and the conservative view that a new tritium production source could talce as long as IS years to 
prnduee new tritium, a funding decision would be necessary In PY 1996. That would allow the 
facility to be in production 3 years before strategic resetVes of tritium are exhausted. (Ibid, p. 
458) 
Congressman Myers was bearing different dales from DOE and DOD regarding the acquisition of a new 

soun:e of tritium, and asked for clarification. Reis gave an enigmatic reply, tbcn Smitb said, "There is plenty of 
discussion going on between the two Departmeors. between Dr. Reis and myself. The driver ben: is the assu!I!!Jrion 
Q1! wherber or oot we wautJ!! baye the ability to maintain or return to levels consis!ellt wj!h START I,· (Ibid. pp. 
423-424, emphasis added) 

II appears tbat there is adequate tritium 10 support a START I arsellal until 1996+ 15 years ror 
construction+J years, i.e. until 2014. The "Sf ART II arsenal" appears to include the c-apacity to bring enough 
teserve weapons back into the active arsenal to reconstitute a START I force level. 
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Nuclear Weapons Safety: 
No Design Changes Are Warranted 

oRAfl 
A Review for Tri-Valley CAREs 

by 

Greg Mello 

February 14, 1995 

lam pleased to repon the stockpile today is sqfe, secure, reliable, 
and meets current military requirements. We make that statement 
with confidence today and forthe immediate future ...• Our stockpile 
is becoming sqfer and more reliable simply because we are retiring 
older weapons ... Thas, we should enter the 21st century with a 
modem, sqfe, and reliable stockpile consistent with the demands of 
START land with anticipated military requirements-

--Dr. Harold Smith, Assistant Secretary of Defense 
for Atomic Energy, to Congress on March IS, 1994 

[add Smith March I, 1995 testimony) 

~ 

~ 
~ 
V) 

~ 
t3 
Q 
::0 ..., 
;;t:.. 

~ g 
~ 
:<: 
~ 



~ 
(_., 

I 
N 
N 

Transcript Attachment 52, page 2 of 27 

2 

2 I 

3 

4 

2 

Nuclear Weapons Safety: No Design Changes Are Warranted 

An Issue Brief for Tri-Valley CARES by Greg Mello, February 14, 1995 
With assistance from Kit Brewer 

ottl\f1 
Snnunan 

• The quest to make nuclear weapons "safe,· in the fullest sense of the lerm, can never succeed 
and guaranlees large appropriations without clear results. 

• Weapons in the current U.S. arsenal are, technically speaking, safe and becoming more so 
as older weapon types are retired. All the weapons in the START II stockpile are fully 
protected against accidental nuclear explosion. 

• The safety concerns raised at the beginning of this decade by the Drell panel have been 
mostly resolved by retirements and by changes in handling procedures. 

• While it would in theory be possible to replace some warheads in the arsenal to make them 
safer still, neither the Air Force nor the Navy, nor the Department of Defense (DOD), nor 
the Department of Energy (DOE) believes this action is merited. Therefore no warhead 
replacements for safety are currently planned. 

• No safety problems are expected to occur in the aging process. 

• It is impossible to reduce the risk from nuclear weapons to zero, however, and in particular 
there will always remain some risk that plutonium will be dispersed by fire or e~plosion in 
an accident. The simplest and best ways to further minimize this possibility are 

o operational and deployment changes that reduce the chances of an accident and the risk 
to the public should there be one, and 

o further retirements, leading to a smaller arsenal. 

• The proliferation risks of upgrading the U.S. arsenal for any purpose, safety included, are 
potentially great. 

• If the countervailing risks resulting from weapons lesting, production, waste management, 
and eventual decommissioning and cleanup are included, it is highly likely that efforts to 
produce "safer" weapons will degrade overall nuclear safety. 

• Attempts to upgrade safety will decrease reliability, because new designs cannot be tested. 
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• None of the proposed new science-based stockpile stewardship (SBSS) facilities is needed to 
maintain the safety of existing nuclear weapons. Most proposed facilities, like the National 
Ignition Facility at Livermore, the Atlas facility at Los Alamos, and the Jupiter facility at 
Sandia, have no safety-related missions at all. 

• The safety benefits per dollar spent on weapons safety upgrades are several orders of 
magnitude smaller than other federal safety investments, civilian or military. 

• No one is known to have ever been injured from a nuclear weapon in an accident, and the 
risk of death from a nuclear weapons accident appears to be, very roughly, about a million 
times smaller than other causes ofaccidemal death and about 100-1000 times smaller than the 
public health risks from exposure to environmental pollution at current health standards. 

• The real purpose of the disproportionate and irrational drive to maximize safety in just one 
part of a complex system of risks is to make nuclear weapons - and fimd.ing, and not the 
public, safe. 

• For all these reasons, weapons safety concerns need not and should not drive the stnckpile 
management program. 

Introduction 

"Safe" is hardly the first word anyone would choose to describe nuclear weapons. After all, 
nuclear weapons have been designed and amassed precisely because they are enormously 
destructive, i.e. because they are !1Qt "safe. • From the outset, it is obvious that the oxymoronic 
quest to make nuclear weapons "safe" can never succeed. To adopt such a quest as a goal of 
public policy is a way of assuring that no amount of money, however large, will ever be 
adequate 10 complete the job. What might be called "existential safety" for nuclear weapons will 
never be achieved. 

Yet, if the problem of nuclear weapons safety is defined in the narrow sense of preventing 
accidental detonation of the weapons or dispersal of their nuclear materials, there is a consensus 
among authorities that current nuclear weapons are safe--if not absolutely so then at or near the 
practical limit of safety. What might be called "practical safety" for nuclear weapons has 
already been achieved. 

The contradiction between what has already been achieved and what can never be achieved has 
been harnessed by the Department of Energy (DOE) to produce enormous amounts of rhetoric. 
Where logic has faltered, the nuclear weapons orthodoxy demands faith, and to this end 
maintaining ru!!! improvin' the "safety, security, and reliability" of the nuclear arsenal has 
become a constant litany that is ritually intoned to ensure support of the DOE's science-based 
stockpile stewardship (SBSS) program. This slogan is offered with little or no further 
explanation by the weapons laboratories and their sponsors whenever appropriations are 
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questioned. Of the "safety, security, and reliability" trinity, it is the quest for endlessly "safer" 
nuclear weapons that has retained the most political cachet, pandering as it does to existential 
fears whose solution entirely transcends further technical adjustments in weapons design. 

The central theme of this paper is that nuclear weapons safety, as a technical problem for 
weapons designers. has been solved. Additional operational changes offer some further 
reductions in risk, but risks from nuclear weapon accidents are already orders of magnitude 
lower than in the recent past. Not only will further efforts to improve weapons safety be 
expensive and lead to greatly diminished returns in risk reduction, but when the safety issue is 
placed in its overall context, such "improvements" are shown to~ overall nuclear safety. 

At the same time, replacing selected weapons in the arsenal to "improve" safety will inevitably 
decrease reliability if the new weapons are not proof-tested. For these reasons, nuclear weapons 
safety is not an absolute good. The proper goal is an QJUi.mJ.!m level of nuclear weapons safety. 
not a maximum. 

In some respects, !he problem of "How safe is safe" is similar to the problem of "How clean 
is clean· --completely safe and clean are not the right answers. But there are differences: the 
nuclear weapons problem is relatively easy to solve politically, technically, and managerially; 
it has been a central goal since 1944; and it has been accomplished. None of these apply to the 
cleanup problem. 

Often nuclear weapons safety and security are spoken of together, the two concerns being 
combined in the term "surety," which sometimes includes reliability concerns as well. With the 
planned addition of permissive-action links (PALs) to submarine-launched ballistic missiles, 
adequate use-control over the entire U.S. nuclear arsenal will in time be achieved.' Securiry 
will not be discussed in this paper. 

The DreU panel 

In December 1990, the Report of the Panel on Nuclear Weapons Safety, usually called the Drell 
Report after its chairman, Dr. Sidney Drell, published its strong recommendations for a greater 
emphasis on safety in nuclear weapons design and deployment and in the institutional 
arrangements governing weapons.1 In brief, the Drell panel found that some weapons in the 
U.S. stockpile were not as safe from accidental detonation as had been thought (the particular 
weapons systems involved were kept vague). The panel also observed that most of the weapons 
in the stockpile were not equipped with state-of-the-art features to prevent plutonium 
contamination in the event of an el<plosion or fire. 

To remedy these problems, Drell called for operational changes, some of which were quickly 
implemented, and the incorporation of the most modern safety features into all stockpiled 
weapons. To fully implement this latter recommendation for the large and diverse 1990 
stockpile would have required dozens of underground nuclear tests and tens of billions of dollars 
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in appropriations for weapons design and manufacturing. It would have required the 
construction of a new nuclear weapons manufacturing complex and the operation of that complex 
over an extended period of time, and it would have required the costly modification of some 
delivery platforms. 

Thus, although the scope of the panel's investigation was ostensibly technical, its 
recommendations called for an ei10rmous amount of new work (and new funding) for DOE's 
nuclear weapons program and its laboratories, just as the Cold War was winding down. 
Fortunately, Drell 's most expensive and controversial recommendations were mooted by events 
which led to the retirement of some weapon systems and the stand-down of others. 

The first of these events was the START I treaty, signed by the United States and the Soviet 
Union in July of 1991, followed by the "joint understanding" in June 1992 which led to START 
II in January of 1993. Major reductions in the deployment of tactical nuclear weapons were 
announced by the U.S. and Soviet Union in the fall of 1991, together with the removal of 
nuclear weapons from bombers on alert. In 1992, President Bush announced that there was no 
need for furlher U.S. nuclear weapons tests to develop new weapons, and in July of 1993, 
President Clinton joined the Russian-led moratorium on nuclear testing. 

In addition to improving nuclear weapons safety, all these changes collapsed the central mission 
of the DOE weapons labs, which had been the design of new weapons. The result has been that, 
even though the nuclear arsenal has become markedly safer, the labs and DOE are all the more 
voficerously clamoring for "more• safety as a new mission. "Safety" has thus become more and 
more of an empty slogan as it expands into the vacuum of purpose that characterizes large 
portions of the laboratories. 

AU authorities agree: U.S. weapons are safe 

Are U.S. nuclear weapons, in fact, "safe?" The unequivocal and unanimous conclusion of the 
nuclear weapons establishment is affrrmative. In his testimony on March 15, 1994, Dr. Harold 
Smith, Assistant Secretary of Defense for Atomic Energy, told Congress, 

I am pleased to report the stockpile today is safe, secure, reliable, and meets 
current military requirements. We make that statement with confidence today and 
for the immediate future .... Our stockpile is becoming safer and more reliable 
simply because we are retiring older weapons ... Thus, we should enter the 21st 
century with a modern, safe, and reliable stockpile consistent with the demands 
of START I and with anticipated military requirements.1 

This statement was made in the presence and with the approval of Dr. Victor Reis, Assistant 
Secretary of Energy for Defense Programs, who added, 

Right now, as Dr. Smith said. that stockpile is safe and reliable.' 
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These two authorities together comprise two-thirds of the three-person Nuclear Weapons 
Council. There is no higher or more integrative authority on this subject. And what tlley said 
has been a consistent theme over the past few years. Smith's predecessor, Robert Barker, told 
the Senate in March of 1992, 

The Air Force and Navy, in cooperation with tile Office of the Secretary of 
Defense and the Energy Department, evaluated the safety of all ballistic missiles 
tllat carry nuclear warheads. It was determined that tllere is not now sufficient 
evidence to warrant our changing either warheads or propellants.' 

John Deutch, now Deputy Secretary of Defense, reiterated Barker's general conclusion for the 
specific case of tile W88 warhead on may 3, 1993 when he told tile House Panel on the Military 
Application of Nuclear Energy that incorporation of insensitive high explosive (!HE) into that 
warhead would not be wortll its considerable cost (more than $3 billion). 6 

A few days later, Rear Admiral John T. Mitchell, Director, Strategic Systems Programs Office, 
U.S. Navy, was even more blunt. On May tl, 1993, he told a Senate committee that, for the 
W88 warhead, 'We believe tllat there would be no gain in safety in changing to insensitive high 
explosive.'' These comments by Deutch and Mitchell signalled that tile safety questions that 
had been raised by tile Drell Report regarding the W88 (see below) had been resolved, at least 
to the satisfaction of the DOD and the Navy.' 

Deutch, a strong advocate of nuclear weapons design and testing, recently reiterated tile 
government's consensus on tile safety of U.S. nuclear weapons. On October 5, 1994, Chairman 
Hamilton of tile House Foreign Affairs Committee suggested to Deutch, following the Iauer's 
presentation of the Nuclear Posture Review, that safety concerns might be a reason to resume 
nuclear testing. Deutch demurred, saying unequivocally, 'It is my judgment that all the nuclear 
weapons tllat we have are adequately safe.' 

[add 1995 Smith and Deutch testimony here; reiterates same points] 

The repeated testimony cited here was offered by the highest responsible sources ~ careful 
review of those portions of the Drell Panel's recommendations tllat remain outstanding. This 
testimony states with abundant clarity that no safety problem currently exists in the nuclear 
weapons stockpile. Yet, since tile weapons labs still hawk greater 'safety' as a mission, many 
decisionmakers conclude tllat nuclear weapons safety is an unresolved issue. • 

What is the nuclear weapons safety problem? 

Those responsible for designing. building, and maintaining U.S. nuclear weapons do so with a 
keen appreciation of the dangers inherent in these weapons and in tile materials they contain. 
It is their job to make the protection of public safety a paramount concern in every aspect of 
their work. Their real goal is to effectively protect the public, not simply to build safer weapons 
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at any cost. These rwo goals are not the same, as can be seen from the following outline. which 
supplies a common-sense context for analyzing the safety problem and maximizing tile safety 
benefits of federal spending. 

The Overall Goal: Protect the public10 

A. from dangers other than those from nuclear weapons 

B. from nuclear weapons dangers (DOE: 'reduce tile nuclear danger""). 
including 

I. nuclear attack 

2. 

3. 

4. 

5. 

a. by an existing nuclear-weapons state 
b. by a proliferant nation or group 

risks to workers from nuclear weapons testing, manufacture, waste 
management, deployment, decommissioning and decontamination, 
and cleanup 

risks to public healtll from the nuclear weapons operations listed 
above 
a. 
b. 

risks to current populations 
risks to future generations 

any environmental risks not included in 3, such as loss of tribal 
lands and sites, environmental damage that is not human health 
damage per se 

other. indirect, nuclear dangers (e.g. threats to democracy from 
counterterrorism activities) 

6. nuclear weapons accidents 
a. unintentional nuclear detonation 
b. dispersal of plutonium 

Based on this outline, there are tllree releVllnt hierarchical levels of safety goals. The most 
fundamental goal is maximizing overall public safetv. This means to minimize morbidity and 
early mortality, from whatever cause. Since it is clear tllat there is a finite amount of money 
available to the federal government to do this, it is certain that seeking to maximize safety from 
one type of danger witllout regard to cost, e.g. nuclear weapons, would damage overall public 
safety, not to mention impede other important goals of government. Choices will have to be 
made, then, and an 21!1imwn. not a maximum. level of safety chosen for each particular 
program, nuclear weapons included. 
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A subset of public safety is safety from nuclear weapons. Optimizing this--which is called by 
DOE "reducing the nuclear danger• --means to minimize morbidity and mortality from nuclear 
weapons operations taken as a whole: the production, storage. processing, and manufacturing 
of weapons materials, and the design, production, maintenance, deployment, and disassembly 
of the weapons themselves. It includes the public health aspects of waste management, as well 
as environmental restoration or the lack of it. It includes safety from any intentional use of 
nuclear weapons, and from nuclear accidents. 

But since orily a very limited amount of money is available for this task, it is possible, even 
certain, that seeking to reduce any one aspect of the nuclear danger without regard to cost--either 
cost in dollars or in environmental or proliferation risks--could well increase, not decrease, the 
overall nuclear danger. 

Finally, a subset of safety from the dangers of nuclear weapons is safety from nuclear weapons 
~. which is served by the incorporation of safety features into the design of nuclear 
weapons systems. It is also served by operational changes that decrease the likelihood of 
accidents or the public health exposures from accidents, should any occur. 

Thus the technical or design aspect of weapons safety is an important goal, but it is a subservient 
one. A sense of proportion is required. An gptjmum. not a maximum, amount of nuclear 
weapons safety is the inevitable and proper ega!, 

At present, however, the DOE weapons labs are promoting the quest for greater nuclear 
weapons safety as if it were an absolute good--as if it had no conflict with the other goals of the 
agency or with the other goals of the government as a whole. The damage that this quest could 
do to those larger goals is discussed briefly below, following a summary of the technical aspects 
of nuclear weapons safety. 

Design aspects of nuclear weapons safety 

In a nutshell, the nuclear weapons safety problem as it affects the design laboratories consists 
of minimizing the probability of two general kinds of untoward events: 

I) !I!JiDtentjonal nuclear detonation of a weapon, either from 

a) accidental activation of the firing circuits (e.g. by lightning or other 
electromagnetic pulse) or from 

b) accidental detonation of the high explosive (HE) in the primary from an 
impact, fire, or other non-electrical cause; and 

2) di~persal of plutonium due to an accident of any kind." 
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The following discussion reviews each of these safety concerns in turn, and concludes with an 
overview of prob.lems related to aging of weapons. 

Accidental actiyatign of the firine circuits is a problem that has been solved 

Electrical safety in U.S. weapons is addressed by means of a protection policy known as 
Enhanced Nuclear Detonation Safety (ENDS), which is achieved by a technology called 
Enhanced Electrical Isolation (EEl). The Prell Panel describes this system in detail. 

The ENDS is designed to prevent premature arming of nuclear weapons subjected 
to abnormal environments. The basic idea of ENDS is the isolation of electrical 
elements critical to detonation of the warhead into an ellclusion region which is 
physically defined by structural cases and barriers that isolate the region from all 
sources of unintended energy. The only access point into the exclusion region for 
normal arming and firing electrical power is through special devices called strong 
links that cover small openings in the exclusion barrier ... Detailed analyses and 
tests give confidence over a very broad range of abnormal environments that a 
single strong link can provide isolation for the warhead to better than one part in 
a thousand. Therefore, the stated safety requirement of a probability of less than· 
one a million ... requires two independent strong links in the arming set, and that 
is the way the ENDS system is designed ... both strong links have to be closed 
electrically--one by specific operator-coded input and one by environmental input 
corresponding to an appropriate flight trajectory--for the weapon to arm. 

ENDS includes a weak link in addition to two independent strong links in 
order to maintain assured electrical isolation at extreme levels of certain accident 
environments, such as very high temperature and crush. Safety weak links 
are ... designed to fail, or become irreversibly inoperable, in less stressing 
environments than those that might bypass and cause failure of the strong links. 

The ENDs system provides a technical solution to the problem of 
preventing premature arming of nuclear weapQns subject to abnQrmal 
enyjmnments ... ENDS was developed at the Sandia National Laboratory in 1972 
and introduced into the stockpile starting in 1977. 13 (emphasis added) 

While there are some older weapons in the U.S. arsenal that do not contain ENDS, these 
weapons are currently being retired." With these retirements, the problem of electrical safety 
of U.S. nuclear weapons has been solved. 

Note that the one-in-a-million standard applies in the case of accidents, which are themselves 
infrequent, and not in routine operations. The applicable specification for the probability of an 
accidental explosion during .llQ.IJIW operations, including all environments in the stockpile-to
target sequence, must be less than 10 .. per warhead lifetime." Since the probability of a highly 
abnormal environment, i.e. an accident, is now much lower than it was during the Cold War 
with its intensive airborne transport of nuclear weapons, projects to develop firing circuits with 
still greater isolation possess only very small benefits. 
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Such work is, in any case, unlikely to affect the nuclear components--the physics package--of 
the warhead. It is primarily Sandia which designs and maintains the arming and safing sysrems 
of warheads, not the two physics labs. Modifications to these electrical systems are relatively 
routine and need not trigger major slewardship expenses. 

The possibility of an accidental nuclear explosion due to impact or fire 
has been the subject of intensive study and is extremely unlikely 

The second aspect of preventing an accidental nuclear explosion consists in ensuring that 
impacts, fires, explosions, and any other causes not covered by the electrical safety sysrem 
cannot set off any weapon's high explosive in such a way that any significant nuclear yield 
results. Recognition of this danger led to the adoption of the so-called "one-point-safety" 
standard in 1968. This quantitative standard requires all weapons in the stockpile to be 'one
point safe, • which is defined a~ achieved if the probability of a nuclear explosion with a yield 
of four pounds TNT -equivalent or greater from detonation of the HE at any single point is less 
than one in a million in an accident." And this safety performance must be intrinsic to the. 
design, i.e. it must obtain in the absence of any mechanical safing device. 17 

Using more detailed computational analysis than had previously been available, the Drell Panel 
found that "unintended nuclear detonations present a greater risk than previously estimated (and 
believed) for some of the warheads in the stockpile. ' 11 To solve these problems, the Ore II 
Panel recommended a major competitive effort at the weapons laboratories to design new 
warheads. Yet other than an implicit recommendation to quickly retire the SRAM-A system19 

and make sure the entire stockpile has ENDS, the unclassified Drell Report contains no specific 
recommendations for improving the nuclear detonation safety of the U.S. arsenal. 

However, the report did recommend a broad and in-depth review of the safety of the Trident II 
(05) missile system, given the fact that the W88s used there do not contain !HE and are 
mounted in a ring around the third-stage rocket motor, which contains a detonatable propellant. 
Kidder concurred with this recommendation and suggested that the Trident I (C4) W76 system 
be closely examined as well. 

The results of the examination, which set these worries to rest, were provided to Congress in 
the testimony quoted above. Meanwhile, operational changes in the way Trident missiles were 
loaded into submarines were immediately implemented. Trident missiles are no longer loaded 
into their launching tubes with their warheads in place, which means. according to Drell, that 
there is now 'no worry" about a dockside warhead explosion.'" 

To prevent plutonium dispersal operational chanees are most effective 

Plutonium--capable of causing cancer deaths from doses in the microgram range--can be 
dispersed into the environment in any accident in wllich the conventional explosive in a nuclear 
weapon burns or explodes. If tile explosive involved is !HE, an explosion is highly unlikely, 
since tHE is remarkably difficult to detonate. In the case of a fire, the plutonium will burn 
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along with the I HE. Warheads made with HE may also burn in a fire rather than explode, and 
in fact this happened six times at U.S. Air Force bases between 1958 and 1%5 when nuclear 
warheads were involved in fires. 

The only good news here is that, in the absence of an explosion, the mean particle size of the 
plutonium oxide produced is larger and less likely to be inhaled, and is dispersed over far less 
area, resulting in many fewer potential casualties." The Air Force in fact claims that these six 
accidents resulted in only localized contamination, which was cleaned up in some fashion in each 
case. 21 

All in all, between 1950 and 1980 there were 32 serious nuclear weapons accidents ("Broken 
Arrows"). None have occurred since 1980. During that 30-year period there were two 
accidents that involved explosions with plutonium. These were airplane crashes at Palomares, 
Spain in 1966 and at Thule, Greenland in 1968. Luckily, these occurred in relatively 
unpopulated areas, and no major public exposures resulted. It seems likely, however, that 
significant danger was experienced by the cleanup crews, which were probably not well trained 
or equipped, both in these cases as well as in the six accidents in which weapons burned. 

Can the possibility of nuclear weapons accidents in which plutonium is dispersed be eliminated? 
The answer, of course, is no. Even with !HE, with fire-resistant pits (FRPs, which have a 
refractory shell23 surrounding the plutonium), and with speculative "super-safe" designs in 
which the fiSsile material is somehow kept separate from the HE or tHE until the arming 
sequence--there will always be a finite chance of plutonium dispersal in the event of a fire or 
other accident. And this finite chance will continue to be much greater than the one-in-a-million 
standard adopted for electrical isolation and for one-point safety. 

Still, the dangers from plutonium dispersal, while quite serious, are far less than those from a 
nuclear detonation. Claims by lab officials that a plutonium dispersal accident could be 'worse 
than Chernobyl" are at least two orders of magnitude off base."' (add direct cite] 

In order to prevent plutonium dispersal, the Drell committee recommended that "all nuclear 
bombs loaded onto aircraft--both bombs and cruise missiles--[be built) with both IHE and 
PRPs. • On its face, this had some appeal, since some 84 percent of serious nuclear weapons 
accidents have involved aircraft. 

Unfortunately, equipping all airborne U.S. weapons with tHE and FRPs would require 
redesigning and rebuilding thousands of nuclear weapons, entailing dozens of nuclear tests and 
the construction of new nuclear weapons factories, such as a replacement for Rocky Flats. 
Kidder's more practical recommendation was, instead, to implement cost-saving operational 
changes that would reduce the risk of accidents which could result in plutonium dispersal to near 
zero. These changes basically consist of not putting nuclear weapons on aircraft in peacetime. 
Carson Mark, Director of the Theoretical Division at Los Alamos for 26 years, had argued a 
month before Drell that operational limitations on warheads (e.g. no routine deployment for 
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airborne weapons) would be far more cost-effective than redesigning them to, for example. 
incorporate tHE. 25 

Removing nuclear weapons from aircraft has now largely been effected. In September of 1991, 
not long after Kidder's study, President Bush decided to take all U.S. strategic bombers off 
alert, meaning that all U.S. airborne strategic nuclear weapons have now joined U.S. tactical 
nuclear weapons in secure storage bunkers, out of harm's way. President Bush's initiative 
essentially solved the safety issues for airborne nuclear weapons. 26 

Since, according to Drell, the consequences of a plutonium explosion are roughly one hundred 
times worse than a plutonium fire, the addition of IHE to a weapon removes about 99 percent 
of the plutonium dispersal danger. FRPs could remove part of the remaining 1 percent of the 
danger. FRPs add no degree of safety if the explosive in the warhead detonates, so there is little 
point in adding FRPs to a weapon that does not also have IHE. FRPs cannot reliably withstand 
a rocket propellant fire, which could be much hotter than a jet fuel fire (about 2000 degrees 
centigrade versus 1000 degrees), so there is little point in adding FRPs to ballistic missile 
warheads. 

So are FRPs worth the expense? Even before President Bush took nuclear weapons off 
airplanes, Assistant Secretary of Energy for Defense Programs Richard Claytor told Congress 
that "for weapons such as the B-61 family and the W-80, which already have IHE, this [addition 
of FRPs) will be a very costly upgrade to accomplish a modest improvement in safety. • He 
added that "for tactical systems, where weapons are normally stored in bunkers, the reduction 
in risk may be very small."" 

The Air Force's official response to the Drell Panel also panned the marginal benefits of FRPs. 

Qualitative assessment indicates that [the] safety risk associated with incorporating 
FRP into bombs and cruise missile warheads which already have ENDS and IHE 
would exceed the safety gain realized by FRP, [and so such weapons] should not 
be modified to incorporate FRP .'" 

The Drell Panel called for an aggressive study of "super-safe" designs, such as designs in which 
the plutonium was physically separate from the IHE or HE. In response, Kidder pointed out that 
such designs had been under study for at least 15 years (by 1991) without practical result. 
Furthermore, any designs finally created would very likely be quite complex, which means that 
they might have serious reliability problems. In any case they would require numerous nuclear 
tests. This recommendation, like the one calling for all airborne warheads to have IHE and 
FRPs, was evidently not considered practical by the Nuclear Weapons Council, leading to the 
testimony cited previously. 

Note that IHE was intentionally not incorporated into the W88 Trident D5 warhead, because IHE 
is less energetic and reduces the yield of the weapon, the range of the missile, and/or the 
number of warheads it can carry. A conscious decision was therefore made to .!Kll make these 
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particular weapons as safe as possible, because they were, and still are, judged to be safe 
enough. In addition to the W88, IHE is also not present in the W62 and W78 Minuteman Ill 
warheads and the W76 Trident C4 warhead. The W62 and W78 warheads are being retired, 
which will leave the Navy's W76s and W88s as the only warheads in the START II arsenal 
lacking IHE.'9 

Interestingly, an FRP-equipped cruise missile warhead (the W84, one of only three such FRP
equipped weapons in the stockpile) has been taken mu of the active stockpile, in favor of cruise 
missile warheads that lack FRPs (specifically, the WS0-0 and W80-l)."' Thus the Air Force, 
the Navy, and the Nuclear Weapons Council have, on at least three occasions if not also on 
others, concurred in decisions that chose warheads for the so-called "enduring" stockpile that 
lack some of the possible safety features that could have been incorporated. The decisions to 
forego FRP- and !HE-equipped weapons contrast sharply with the rhetoric coming from the labs 
calling for so-called "safer• weapons. 

Finally, note that incorporation of an FRP and, especially, IHE into a weapon would require a 
substantial redesign and would, in effect, amount to a new weapon. Kidder suggests that 
roughly three nuclear tests per warhead or bomb would be necessary to proof-test the former and 
that six such tests would be required for the latter. 31 Thus these are not minor changes, and 
they would require perhaps two dozen nuclear tesrs to accomplish for the entire START II 
stockpile. It is certainly not accurate to call such changes "safety improvements to existing 
weapons, • as is now commonly done. 

Table I shows the planned U.S. stockpile and its safety features. 

There are no safety problems related to agjng of weapons 

Although authorities agree that nuclear weapons are "safe" now, often vague reference is made 
to possible safety problems that could arise in the future. What these problems might be is 
never mentioned, however. After all this intensive review by the Orell Panel and subsequently 
by the labs--who were, it is fair to say, searching for every possible reason to continue nuclear 
testing and nuclear weapons design work in general--it is difficult to imagine that some 
heretofore overlooked safety problem of real significance would suddenly appear. 

Likewise, no safety problems are expected to occur in the aging process. This was the first 
question posed to Dr. Kidder by the senators, and he makes it clear that aging does not create 
safety problems. 

Safety problems with nuclear warheads are generally inherent in the design 
of the warhead itself, not the result of aging or other causes. Such problems may 
not be identified until long after the warhead enters stockpile, but they were there 
to begin with. 

Metals corrode, and organic materials such as plastics, adhesives, and HE 
that are present in a nuclear warhead will deteriorate with age. Such aging 
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effects degrade a warhead's reliability rather than its safety. <The sensitivitY to 
jmpact or fire of the HE used jn nuclear warheads does not increase sienificantly 

~) 
A severe case of aging was the deterioration of the HE in the W68 

Poseidon warhead, which produced a harmful, chemically reactive effluent. This 
resulted in a potential loss of warhead reliability that necessitated a complete 
rebuild of all W68 warheads in stockpile. The ~. but not the safety, of 
the warhead was affected." (emphasis added) 

Dr. John lmmele, Director of Los Alamos National Laboratory's (LANL's) Nuclear Weapons 
Technologies Program, spoke to this same point on December 8, 1994 at a public hearing in 
New Mexico. 

Audience: 1 have one more question ... in a deleterious way, they may age or 
crack. What do you mean, is there a risk to the public? 

lmmele: No, there's 110t a safety· risk. There's a performance problem ... because 
insensitive high explosive is so insensitive that sometimes if it's cracked it won't 
light on the other side when it's supposed to, so it's basically a performance 
problem. 

Audience: A reliability problem? 

lmmele: That's right, it's a reliability issue. We have not found aeing problems 
that affect safety. that ma!ce the explosive more sensitive. 33 (emphasis added) 

This testimony is very important, since the long-term behavior of IHE is 110t understood as well 
as that of HE, and it is sometimes mistakenly implied that this uncertainty extends to questions 
of safety, which it clearly does 110t. 

The impression should not be left that once weapons are put into the stockpile they are forgotten. 
The stockpile surveillance program coordinated by the laboratories, especially by Sandia, 
routinely inspects weapons and their components and ensures, among other goals, that safety 
problems do not develop. Thus safety throughout the aging process is ensured by both the 
current weapons' inherent safety features and a coordinated surveillance program. 

DOE's proposed new facilities have nothing to do with weapons safety 

As part of its proposed SBSS program, DOE is planning to build a number of new experimental 
weapons science facilities with a total cost running into the billions of dollars. 34 The largest 
of these is the National Ignition Facility (NIF), a laser fusion machine with a currently-estimated 
capital cost of about $1.2 billion. The role of NIF in the SBSS program is to simulate the 
implosion process that occurs in the thermonuclear "secondaries" of nuclear weapons. 

13 

Transcript Attachment 52, page 15 of 27 

TI1roughout the 40-year history of the thermonuclear arsenal, no safety problems have ever been 
identified with secondaries, which contain neither plutonium nor high explosives. Nor are any 
expected. It is therefore patently obvious that NIF has nothing to do with nuclear weapons 
safety. Dr. Steven Younger, who was at the time Deputy Program Director of the LANL 
Nuclear Weapons Program, made statements to this effect at a DOE-sponsored workshop on NIF 
on September 8, 1994 in Washington. 3' 

For the same reason, other facilities for simulating secondary implosion, like ATLAS (LANL's 
proposed new pulsed-power implosion facility) have nothing to do with nuclear weapons safety 
either. The only facilities with potential relevance for nuclear weapons safety are those being 
built or planned for the simulation of nuclear weapons primaries. These are the hydrodynamic 
testing facilities: the $124 million Dual-Axis Radiographic Hydrotest facility (DARHD. under 
construction at LANL but halted for environmental review, and the $422 million Advanced 
Hydrotest Facility (AHF), planned for the early years of the next century. 

Hydrotest facilities cannot test either the high explosives or the plutonium pits of stockpiled 
weapons. The former cannot be separated intact from the pit they embrace, and the latter cannot 
be tested without a nuclear explosion. Therefore, these facilities test~ weapons assemblies. 
There is very little point in conducting hydrodynamic explorations of the safety of existing 
weapons. These weapons are already known to be one-point safe and their plutonium-dispersal 
properties are already clear--either they have IHE and FRPs or they do not. 

The only purpose of these facilities, as far as safety is concerned, is that they can be used to 
design ~ primaries that have !HE and FRPs, either primaries for new weapons with new 
military characteristics or to retrofit into existing warheads and bombs. This can be done either 
directly, by testing mockups of these new primaries, or indirectly. by conducting precise 
hydrodynamic tests on existing designs for which nuclear testing data is available 
("benchmarking"). Benchmarking allows the nuclear testing database to better inform the 
nuclear weapons codes, which can then be used to design new weapons. 

Actually, DARHT may be inadequate either to design new weapons with !HE and FRPs or to 
benchmark some stockpiled systems, with or without these features. 

Recognizing the importance of continued research in radiography, the Laboratory 
[LANL) cites DARHT as its top construction priority ... For a number of stockpile 
systems, particularly those that are designed with insensitive high explosives and 
fire-resistant pits, planned radiography upgrades [i.e. DARH11 do not provide 
resolution adequate to observe the gas cavity configuration of the primary stage 
late in the implosion process. For effective monitoring of stockpile weapons [sic] 
of this type, a next-generation hydrodynamic testing capability will need to be 
developed. Such an Advanced Hydrotest Facility (AHF) will include multiple 
beams that produce X-rays from four to six directions at various times to 
characterize the physical state of the pit more thoroughly. 36 
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It is difficult to avoid the inference that DARHT is useful primarily to design new weapons 
which lack IHE and FRPs. This is not at all unlikely from a policy point of view, given that 
these features have already been intentionally omitted from significant portions of the arsenal. 

Any use of these new hydrotesting facilities to examine safety problems relating to aging of 
weapons is moot, since logic, together with Drs. Kidder and lmmele, all agree that there are no 
such issues. 

Reducing the nuclear danger 

The risk to the public from a nuclear weapons accident is only one among many interrelated 
risks associated with nuclear weapons. Attempts to increase safety from nuclear weapons 
accidents through redesigning warheads may easily create countervailing risks throughout this 
interconnected system. For example, the replacement of hundreds or thousands of warheads, 
and especially the plutonium pits of warheads, will create risks to workers and the general public 
during the manufacturing process and in the management of its wastes, not to mention during 
the eventual decontamination of buildings and equipment that will later be required. Any 
environmental contamination that occurs will require cleanup. These considerable risks tend to 
be minimized or forgouen entirely by the advocates of weapons redesign. 

In fact, these manufacturing, waste management, decommissioning, and cleanup risks are likely 
to be much greater than the risk reduction that could be achieved by the addition of, for 
example, !HE to W88s and W76s, to pick one modification currently under consideration. The 
historical record suggests this. While there have been no. known or putative deaths due to 
accidents from explosions or plutonium dispersal from completed weapons--even during the Cold 
War when thousands of weapons were shuttled all over the world--numerous deaths have 
occurred due to ordinary occupational causes in the nuclear weapons complex as well as to 
chemical toxins and radioactivity." Meanwhile cleanup, which could be quite hazardous, has 
barely begun.'" 

Moreover, should the U.S. elect to upgrade its nuclear arsenal for the sake of "improved' safety 
or for any other reason, it can be e1tpected that the other nuclear powers, particularly Russia and 
China but probably also Britain and France, will do likewise. In that case, the morbidity, 
mortality, and environmental damage in other countries, again notably Russia and China, can 
be expected to be equal or greater than here. 

Thus, the quest for greater nuclear weapons 'safety,· if allowed to proceed within the 
compartmentalized thinking that characterizes the bureaucratic "stovepipes' of the federal nuclear 
establishment, will likely saddle current populations and future generations, here and abroad, 
with increased, not decreased, risk. And, as has been the case up to now, this risk will tend to 
fall most heavily on the vulnerable members of society and the populations that are weakest 
politically. 
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l11e proliferation impacts of safety 'improvements' must be examined 

A not her component of the overall nuclear danger is nuclear proliferation. A pub I ic opinion poll 
conducted by Sandia National Laboratory for DOE suggests that the public considers the risk 
from nuclear proliferation to be the number two danger facing us today, right behind world 
hunger and ahead of AIDS, drug trafficking, and global warming. 39 Thirty-two percent of the 
public thought nuclear proliferation was an 'extreme risk. • This opinion is matched by a 
widespread concern among experts that the proliferation problem, far from being under control, 
is a very serious threat to the security of the United States. Assuming this is true, we can 
conclude that if safety improvements in nuclear weapons design incur even a small incremental 
risk to the world's nonproliferation regime, such "improvements' are likely to increase, not 
decrease, the nuclear danger. On its face, nuclear proliferation is simply a much more serious 
problem than nuclear weapons safety. 

It is beyond the scope of this paper to discuss in any detail the proliferation dangers inherent in 
upgrading the U.S. arsenal to achieve "increased' safety. Suffice it to say that even a heuristic 
analysis of comparative risk must embrace the reality that such safety upgrades attempt to 
prevent events whose probabilities are already very low. The probability of proliferation under 
current policies, however, is not low at all, and the probability of nuclear attack or threat of 
attack by proliferant nations or groups approaches certainty in the long run if more effective 
leadership on this issue is not forthcoming. 

Any analysis of the nonproliferation impacts of contemplated weapons upgrades must therefore 
consider every possible impact, even those which are slight. Just as every credible nuclear 
weapons accident should be examined and prevented, so should every credible potential 
proliferation impact also be prevented. The probability of an accidental nuclear detonation is 
kept at I o·• per warhead lifetime, or roughly I o-' for the current arsenal taken as whole over the 
next few decades; any decision to upgrade U.S. weapons should likewise be examined to see 
whether, through their impact on the nonproliferation regime, such upgrades could cause an 
increase in the probability of an intentional attack on the U.S. as small as 10"' over the next few 
decades. 

Roughly one hundred countries recently repudiated the United States' attempt to indefinitely 
renew the Nuclear Nonproliferation Treaty. 40 These votes signalled deep international 
discontent with the failure of the nuclear weapon states to dismantle their nuclear arsenals 
pursuant to Article VI of that treaty. When even maintenance of an arsenal threatens to unravel 
the fragile fabric of the world's nonproliferation efforts, how much more so will ~that 
arsenal, for no matter what purpose, run counter to U.S. nonproliferation objectives. 

Other nations may be concerned that "safety upgrades" can mask the development of entirely 
new weapons. There is considerable justification for that concern, as is discussed in detail by 
Arkin. Greenpeace, and Tri-Valley CAREs." Foreign 'safety upgrades" may also be used to 
mask new weapon development, an outcome with negative security implicalions for the United 
States. 
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Given that upgrading and replacing nuclear weapons is likely to create serious countervailing 
risks--risks which, on their face, are considerably greater than those gained from any purported 
safety "improvements" --the search for greater nuclear safety must be directed elsewhere. 
Clearly, all other factors being equal, the probability of a serious weapons accident is 
proportional to the overall size of the arsenal. A minimum deterrent force--however one may 
define "minimum"--is also, therefore, an optimum safety arsenal. It is a minimum cost arsenal 
as well. A smaller arsenal would assist U.S. nonproliferation objectives, and would cause fewer 
dangers to the environment, to worker safety, and to public health. A smaller arsenal, to the 
extent that it corresponds to smaller arsenals abroad and especially in Russia, reduces the 
number of missiles which could be targeted at the United States. 

Indeed, given comparable reductions in other nations' stockpiles, it can be persuasively argued 
that the optimum safety arsenal is one that is extremely, if not vanishingly, small. Many 
military and senior civilian defense leaders, past and present, have come to adopt this view." 

In addition to reducing the size of the arsenal, the movement of additional weapon systems away 
from active deployment and into safe bunkers would also reduce risk from accidents, as would 
the movement of nuclear weapons away from bases located in populous areas (e.g. Hickam Field 
in Honolulu). Further restrictions on the airborne transport of nuclear weapons should also be 
considered. 

Increasing safety will decrease reliability 

The quest for "increased" safety has a very marked cost in terms of weapons reliability. That 
is, if weapons are changed to make them "safer, • they will be less reliable--unless we are able 
to proof-test the new designs. Resuming nuclear testing, however, would conflict strongly with 
nonproliferation goals and our treaty commitments. Thus the quest for "safer" weapons, if 
accepted at face value, could keep the weapons labs in a booming business for a long time by 
eroding the reliability of the weapons." 

Public safety, not nuclear safety, Is the goal 

So far we have examined nuclear weapons safety issues from a narrow technical perspective and 
in the broader context of reducing the nuclear danger as a whole. From the still broader vantage 
point of public health and safety as a whole, further investments in safer designs for nuclear 
weapons have vanishingly small returns. 

Further investments in nuclear weapons safety have a very low benefit/ 
cost ratio compared to other public safetY investments 
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Would upgrading to IHE and FRPs be worth the expense? Analysis--oot to mention common 
sense--shows that investments in other government programs (e.g. highway improvements. 
cancer screening) yield orders of magnitude greater safety benefits to the general public. 

Steve Fetter and Frank von Hippe! estimate that a worst-case accident involving explosion of the 
HE in ten W88 warheads at the Bangor Trident base directly upwind from Seattle would involve 
on the order of 1,000 plutonium-induced cancer fatalities in the long run.44 They suggest, for 
the sake of argument, that the risk of this accident can be assumed to be on the order of 0.1 % 
per year, in which case the expected fatality rate from this type of nuclear weapon accident is 
I death per year. The prevention of this accident by the spending of about $1 billion to equip 
some 3000 submarine missile warheads wilh IHE would represent a cost on the order of $100 
million per fatality avoided." This accident has, subsequent to their paper, been made very 
unlikely by loading the missiles and the warheads separately, lowering the expected fatality rate 
by probably at least one, if not two or more, orders of magnitude and correspondingly raising 
the cost per fatality avoided. 

Fetter and von Hippe! cite cost estimates in the range of $20,000 to $140,000 per life saved by 
cancer screening, $400,000 per life saved by kidney dialysis, and $30,000 to $300,000 per life 
saved for various highway safety improvements. Thus the !HE warhead upgrade program, even 
by their highly conservative calculations, would cost on the order of 250 to 3,000 times more 
than these other prevention programs per I ife saved--or, given the operational changes already 
put in place by the Navy, at least to to 100 times as much. This great disparity of benefit--at 
least 3 if not more than 5 orders of magnitude--signals that the overall sense of their conclusion 
is robust with respect to large changes in their assumed accident rate. 

What is more, the government and private programs cited by Fetter and von Hippel are almost 
certainly not the most effective ones offered by government or private sources, either in terms 
of average cost or marginal cost per life saved. Programs targeted at populations at risk like 
the Women, Infants, and Children (WI C) program, for example, are arguably at least one order 
of magnitude more effective per dollar spent than highway improvements in preventing deaths. 
And, on average, WIC and other perinatal programs address a younger population--one young 
adult and one infant--than do the programs Fetter and von Hippe! cite, giving more years of life 
saved per person in these cases. 

It would be interesting to compare Fetter and von Hippe!' s numbers to the benefits of 
investments in strictly !!!!!ililo: health and safety. The military environment is a dangerous 
place, and large numbers of military accidents occur annually, sometimes with accompanying 
civilian deaths. It is highly likely that it would be more cost-effective to use a billion defense 
dollars to prevent unnecessary military mortality--through, for example, more complete training-
than it would be to use this sum to upgrade Trident missiles and their warheads, for which 
purpose it would probably not be adequate in any case. 
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This, of course, is a peacetime comparison. Since, realistically, nuclear weapons are useless 
in actual fighting, any investment in them deprives the soldier, sailor, or airman of just that 
much supporting materiel or training when he or she needs it most. 

The QUest for nuclear weaoons safety is jnconsistent with 
other federal and DOE positions past and present 

In the United States, 32.5 persons per 100,000, or approximately 81,250 people, died from 
"accidents and adverse effects' in 1990.46 This is a very large fatality rate, much more even 
than a major conventional war. In the same year (as in every other year since the beginning of 
the nuclear age) not one person died from the accidental explosion of a nuclear weapon or, as 
far as is known, from any other cause related to a nuclear weapon being involved in an accident. 
Actuarially speaking, nuclear weapons accidents don't even appear on the ledger. 

But what about the future? A heuristic analysis, which can only be very crudely approximate, 
suggests that an estimate of risk of death due to a nuclear weapons accident is likely to be, on 
its face, two to three orders of magnitude below the risk factors typically used as a basis for 
federal environmental health standards, namely 10·• per lifetime of exposure.<' This 
comparison is made, for all its inevitable flaws, because the weapons laboratories from time to 
time engage in struggles to weaken these standards, notably in regard to ground and surface 
water quality, saying that the safety risks involved are 'negligible." Irony aside, this 
comparison is a prima facie indication that the public health cost of weapons safety 
'improvements,' even if they result in population exposures that are within federal guidelines, 
and even if no accidents ever occur in production, waste management, decommissioning, or 
cleanup, could be comparable to the public health "benefits' obtained from nuclear weapons 
design 'improvements.' 

More ironic still is the fact that the same laboratories who are even now clamoring for money 
to develop 'safer" nuclear weapons--this after the weight of evidence presented in the past four 
years and the military's lack of interest in the subject--are exactly the ones who were saying that 
above-ground nuclear testing was not dangerous just a few decades ago. Federal agencies, such 
as the Veterans Administration and the Department of Justice, as well as many individuals at the 
laboratories, still deny the legacy of this testing in specific cases and in general. They now 
pander to public anxiety about nuclear weapons with their talk of an accident 'worse than 
Chemobyl" when, according to their own analysis, the radiation released from tests in Nevada 
alone was 148 times that released at Chernobyt.•• 

These institutions systematically lied to the public about the actual risks of nuclear testing when 
it was convenient to do so and even today they continue to withhold extensive information about 
measured fallout distributions.<' Unlike nuclear weapons accidents, which have been the cause 
of no casualties, the casualties of this intentional exposure were immense. A special team 
convened by the International Physicians for the Prevention of Nuclear War calculated the 
expected mortality from this fallout worldwide to be 430,000 deaths by the turn of the 
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century."' Against this background, the call for "safer' nuclear weapons rings very hollow 

indeed. 

Conclusion 

We have seen how fears about the "safety" of nuclear weapons have been rhetorically advanced 
by the weapons laboratories and the DOE with little regard to these simple facts: 

• current U.S. nuclear weapons have the benefit of fifty years of technical improvements 
in safety, and further design improvements can bring only marginal and diminishing 
returns in actual risk reduction at a very large dollar cost; 

• upgrading the arsenal for the sake of safety will create countervailing risks throughout 
the complel< and the world; 

• upgrading the arsenal could have enormous nonproliferation impacts; and 
• much more cost-effective and elegant non-technical solutions to decreasing risk are 

available--such as retirements and changes in deployment and transportation. 

It is as if the Department were simply pandering to images of doom in order to generate political 
capital for its science-based stewardship program, which actually has very little to do with 
safety. The Department as a whole is unreasonably tolerant of the stark contrast between its 
own very public promotional rhetoric and that of its contractors, on the one hand, and its joint 
testimony with the DOD to Congress, on the other. 

From a broader perspective, the nuclear weapons 'safety' debate has lost its sense of proportion 
because it has focused on the safety of the~. rather than on the safety of~· In this 
all-too convenient process of linguistic contraction, weapons are made the primary reference 
reality, not the public. These distortions have occurred because the pitch from the labs and the 
DOE is actually not motivated by safety, but by a desire for a less-conflicted system of meaning. 
especially for the younger scientists, and for perpetual funding. It is this funding that would be 
made safer. Nothing else can explain the irrationality of the open-ended quest for so-called 
"safer" nuclear weapons. 
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Nuclear Policy in the Clinton Administration," William Arkin, Federation of American Scientists Public Interest 
Reoort, September/October 1994. The poU!ntial proliferation impacts of rhe DOB's "scieDCe·based stockpile 
stewardship" program, and DOE's design program for new nuclear weapons, will be analyzed in forthcoming papers 
from Tri-Valley CAREs. 

42. General Homer, furmer head of rhe Air Force Space Command and leader of rhe air war against Iraq, is 
one ("U.S. Should Trasb Nukes, Top Air Force General Says," Albuquerque Joornal, July 16, 1994). General 
Andrew Goodpaster, former NATO coounander, is another ("Tighter Limi!S on Nuclear Arms: Issues and 
Opponunities for a New Era," and "Furrher Reins on Nuclear Alllls: Next Steps for the Major Nuclear Powers," 
The Atlantic Council of rhe UniU!d States, 1992 and 1993 respectively). The views of Lcs Aspin, recent Secretar)' 
of Defense, are likewise well-known. 

Even some weapon designers are beginning to agree. Tom Thompson, dean of current designers at 
Livermore, admi!S, "I can't lhiuk of any target for anything in our stockpile" ("Science Comes in from rhe Cold," 
Los Angeles Times. 12/22/94). 
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43. Dr. Steven Younger, Deputy Program Director for Nuclear Weapons Technology at Los Alamos. admitted 
to dte writer lhat these arguments were "defensible." He concluded, for these reasons as well as reliability 
concerns, lhat "we should not open up existing weapons (lo changes! unless it is absolutely necessary" (personal 
coouounication after Los Alamos Study Group panel discussion in Los Alamos, July 18, 1994). 

44. Steve Fetter and Frank von Hippel, The Hawd from Plutonium Dispersal by Nuclear-Warhead Accidems, 
Science & GlObal Security, Volume 2, 1990. 

45. Norris and Arkin estimate lhat the total uumber of W76s which will remain after START II is 1328, and 
rhat of W88s 400, making 1728 submarine-launched warheads wirhout IHE after START II, slighlly more dlllll half 
the number von Hippe! and Petter used in 1990. 

46. Statistical Abs«act of !he United States, U.S. Governmental Printing Office. The accidental death rate has 
declined some 40 percent over the last two decadu, reOecting the effe<:tiveness of societal investments in safety like 
the highway improvemenl'J ciU!d by Fetter and von Hippe!. These investments, which compel~! for funding wid1 
nuclear weapons, have apparently prevented lens of rhousands of deaths annually. 

47. These order-of-magnitude estimates are included here. for all their uncertainty, because it has been observed 
that rational rhougbt ofU!n hn:alcs down when nuclear weapons safety is discussed. This occurs even, or perhaps 
especially, at the top-most levels of the DOE. With the image of rhe mushroom cloud foremost in our minds-
panicularly in die minds of those who are respon.<ible fur nuclear weapons-DO amount of funding for safety 
improvemen!S seems too much. Tiiat. of course, is because rhey have not been asked to choose between their own 
programs and other societal means of reducing morbidity and early monality. It may also be because safety as a 
goal is psychologically compensatory for !hose who panicipate in threatening other nations with weapons of •na•s 
destruction, which is, after all, what nuclear deterrence is all about. 

Thue estimates suffer not only from attempting to quantify what cam!OI be quantified, but also from tl•e 
implicit error of assuming that the risks of low-probability. catastrophic events are comparable to high-probability, 
less-severe events. An accidental nuclear explosion, or even a plutooiwn accident. would arguably have a 
qualitatively much more severe long-term effect on a society !han a comparable number of automobile fatalities. 

Prom 1950-1980, the rate of "Broken Arrow" accideD!S W3S approxinwely one per year. Current safety 
standards require rhal a warhead or bomb be able to endure such accidents with a to-' or less chance of nuclear 
detonation. Applying d•e 1950·1980 rail! of serious accidents to the deployed START II arsenal, the probability 
of roughly 4,000 total weapons experiencing one accidental detonation per year with some nuclear yield greater d11n 
4 pounds of TNT .equivalent is less than 4 X 10'. nte cum:ntaccidenr taU! is much smaller than the historical rate, 
however, since (a) there are to he fewer deployed weapons than the height of the Cold War. (b) these weapons are 
now flown arouod on airplanes much less frequently rhan in 1950-1980, (c) dangerous e•ercises like airbome 
refueling are surely DO longer cooducred with live nuclear weapons, aud (d) these weapons are not kept on alen 
aircraft parked on runways. These four factors, taken togerher, probably reduce tile rare of "Broken Arrow" 
accide1us by a factor of about 100. Our order-of-magoirude estimate of rhe current accident rate might therefore 
be about 10'' per year, and of accidental nuclear e~plosion about 4 X 10''. 

Most nuclear weapons are stored and traosponed away from urban areas, so rhe probability of an accidental 
explosion in a city is quire •-.nail. The size of an accidental nuclear explosion could, by definition, he anywhere 
between 4 pounds TNT -equivalent and about 1.2 megatons (sec Table 1). Perhaps 10' people is a reasonable upper 
bound for the number that would be likely to die from an accidelllal explosion; !hat is approximately rhe number 
of fatalities that occurred when rhe center of a city largely made of light buildil18s--Hiroshima-W3S bombed. In 
other words, we might expect. in very rouod numbers, a reasonable upper bound of 4 deaths per year from a 
nuclear weapon explosion. wid1 an expected number of deaths per year perhaps two orders or magnitude below tltis, 
or 0.04 deaths per year. 

This· c.:ompares with the worst-case scenario drawn up by Fetter and von Hippel for a plutonium dispersal 
accident. for which the corresponding number was I death per year. The probability of tbe panicular accident 
scenario which Feuer and von Hippe! analyzed has been greatly reduced if oot vinually eliminated, however, hy 
the simple e•pedient of separating warheads from rocket muturs during loading. The possibility of a plutonium-
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dispersing accident elsewhere than me Trident docks has not entirely vanished, of course, despite the fact that illJ 
of tltese non-Trident weapons have IHE and some of lhem have FRPs as well (see Table 1). Assume, arguendo, 
tl1at these changes have reduc-ed the e1pectcd annual deaths by a factor of tO to 100, i.e. to about 0.01 to 0.1. 

It seems tbereforc plausible that dte a priori expected number of annual deaths from a nuclear weapons 
accident is on d1e order of 0.1 or fewer persons/year, or roughly one million times less than the expected number 
of deaths from Olber accidents. Tlie probability of dying in illY accident is, in tum, about 50 times Jess tban dying 
ofa disease, which is aboul 0. 98. Our rough estimate of the probability of any given person in die U.S. dying from 
a nuclear weapons accident in a given year is Ums about 4 X 1()'10 or less, or less tban 3 X 10~ in a 75-year 
lifetime. These numbers are very low, and errors in diem of up to time orders of magnitude will not affect tbe 
conclusions which follow in the text. 

48. "The Cootaimnent of Underground Nuclear Explosions, • Office of Technology Assessment, 1989. The 
OT A team drew heavily on weapons laboratory expenise, as the list of contributors shows. 

49. See Stewart Udall, The Myths of August• A Pe!lional ExDIM!Iion of Our Tngic Cold War Affair wid! 
~. Pantheon, 1994. Dr. Hugh DeWitt of Lawrence Livem10re has recently dnwn attcotion to the continued 
classification of historic fallout dat.a and called for U.S./Russian bilateral release of this dat.a. 

50. Radioactive Heaven and Earth. Apex Press, 1991, available from die Institute for Energy and 
Environmental Research, Takoma Park, Md. 
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Table 1: The Projected U.S. Stockplle After Implementation of START ll 

Weapon Use Yield Number Design Produced DIE FRP 
(kt) Lab 

861-7 Strategic i0-3507 450 LANL 1985-? yes no 
bomb (Hansen: (pits 1966-

500) 1971) 

861-mods Tactical 1-1501 100 LANL 1979-1990 yes no 
3/4/10 bomb (H: 300) 

W76 SLBM iOO 1,280 LANL 1978-1987 no no 
C4/D5 

W80-0 SLCM 5 &. 150 350 LANL 1984-1990 yes no 

W80-1 ALCM 5 &. 150 400 LANL 1982-1990 yes no 

883 Strategic low to 500 LLNL 1983-1990 yes yes 
bomb 1,200 

W87-0 ICBM 300 500 LLNL i986-1989 yes yes 

W88 SLBM 05 475 400 LANL 1989-1990 no no 

Reserve Stockpile After START II (estimate of Norris and Arkin) 

W76 as above 1,000 as above 

W78 ICBM 335 1,000 LANL 1979-? no no 

B53-l? gravity 5 to 1,500 both 053: B53: lacks 
861 & 883 bombs and 1,200; 1962-1965 !HE, FRP, 
WS0-1 ALCMs 9,000 if and full 

853-1 electrical 
safety 

Total weapons after START ll: about 8,500 (includes spares) 

I HE: 
FRP: 
LANL: 
LLNL: 
ICBM: 

SLBM: 
ALCM: 
SLCM: 
C4: 
DS: 

insensitive bigb e1plosive 
fire resislllDl pit 
Los Alamos National Laboratory 
LawreDCC Livermore Natiooal Laboratory 
intercontinental ballistic missile 
(Minuteman Ill in this case) 
submarine-launched ballistic missile 
air-launched cruise missile 
submarine-launched cruise missile 
Trident I C4 missile 
Trident II 05 missile 

~ 

Tom Zamora-Collioa and David Albright, JS!S 
l!alQtl, October 1993; Cbrisropber Paiue, ·em 
Negotiating Issues Willi Implications for Nuclear 
Nonproliferation, • Natural RcsoUICCS Defense 
Council, April 1994; Stanley Norris and William 
Arkin, "Nuclear Nolebook," Bulletin of die Alornic 
Scientists, JUJ!Peb. 1995; Chuck Hansen ("H" 
above),~. 
Orion Books, 1988. 
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MS. WEBB: Good evening. My name is Diana 

2 Webb. I'm with the Department of Energy, Los Alamos area 

3 office. I would like to welcome you here tonight, ask 

4 you to come in, sit down, come as close to us as you 

5 would like. These seats at the table are for you, the 

6 public. We invite you to sit here with us or in one of 

7 these other chairs around the room. 

9 This is the evening session in Santa Fe of 

9 the public hearing on the draft environmental Impact 

10 Statement on the dual axis radiographic hydrodynamic test 

11 facility, which I will refer to tonight as DARHT. With 

12 me tonight are Bob Day, who is the director of the 

13 Dynamic Experimentation Division at Los Alamos National 

14 Laboratory, and Jas Mercer-Smith who is deputy program 

15 director for the Nuclear We~pons Technology at Los Alamos 

16 National Laboratory. 

17 our court stenographer tonight is Irene 

18 Delgado. And we have our rotating scribe, Don McClure, 

19 who will be taking short bullet statements of the 

20 comments that are given here tonight. When we take a 

21 break, you might be interested in reading the summaries 

22 of the statements that were made this afternoon which are 

23 the similar looking sheets that are hung there on the 

24 wall behind you. 

25 we are here tonight to listen to your 

Multi-Page TM 

Page 4 

1 comments on the draft DARHT EIS. we are interested in 

2 your comments regarding the accuracy and adequacy cf the 

3 environmental analysis document and any other comments 

4 you would like to make on the Environmental Impact 

5 Statement, the hydrodynamic testing program or any other 

6 matter relating to the environmental analysis. 

7 The rormat tonight is such that we have 

8 three separate areas tor you to get information and for 

9 us to hear your comments. This is the round-table 

10 discussion. This is the round table. we invite you to 

11 come and sit with us here and share your concerns with us 

12 tonight. 

13 This session is being formally recorded. 

14 Irene is making a verbatim transcript which will be 

15 available for public review in the Los Alamos Community 

16 Reading Room. These transcripts should be available 

17 within a week or so. 

18 In the back behind the portable wall 

19 there, we have an information area. There's a lot of 

20 technical information related to the OAAHT project, the 

21 different alternatives that are analyzed in the 

22 Environmental Impact Statement and other information 

23 regarding environmental programs and other intorrnation 

24 regarding Los Alamos National Laboratory. 

25 Across the hall, out across the atrium and 
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1 up to the side, we have a comment room or what I call the 

2 quiet room. That's a room where there is a tape 

3 recorder, if you wish to go in there and make spoken 

4 statements for the record. There are forms, it you wish 

5 to go in there and make written comments for the record. 

6 The transcription of that tape and those written comments 

7 are also part of the formal record of the proceedings 

8 here tonight. 

9 We also have tables in the atrium out here 

10 that have additional information. There is a table where 

11 we have a lot of information regarding this Environmental 

12 Impact Statement, other related Department of Enerqy 

13 National Envirorune:tt Policy Act reviews or NEPA reviews. 

14 In addition to that table, there is a 

15 second table that has information that presents 

16 alternative points of view regarding this project and 

17 other matters pertaining to whatever is out there. we 

18 are here to listen to you tonight. We are willing to 

19 make this format your format. We will sit here and 

2 0 lis ten to your spoken s ta temen ts, accept writ ten 

21 comments. Bob, Jas and myself will answer questions or 

22 we will entertain an open discussion amongst the members 

23 of the group here tonight, whatever 'ft'ould be the wishes 

24 of this group. 

25 A little bit about what the Environmental 
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1 Impact Statement is about. The Department ot Energy has 

2 proposed to provide enhanced high resolution radiographic 

3 capability to perform hydrodynamic tests and dynamic 

4 experiments in support of the department• s historical 

5 mission near-term stewardship ot the nuclear weapons 

6 stockpile. 

The department's pret~rred alter!'lative 

B would be to complete and operate the DARHT facility at 

9 Los Alamos National Laboratory. The department is 

10 preparing this Environmental Impact Statement to weigh 

11 the environmental impact or the environmental 

12 consequences of what would happen it we went forward with 

13 our preferred alternative, measured against what would 

14 happen if we maintain the status quo or the no action 

15 alternative, and what would happen if we pursued several 

16 other alternatives. 

17 The Environmental Impact Statement process 

18 has many steps. We are sort of here in the mid,ile right 

19 now. A Notice of Intent for this Environmental Impact 

20 Statement was published in the Federal Register of 

21 November last year. That was followed by a public 

22 seeping period. In December and January, we had public 

23 seeping meetings. Many of you attended those meetings 

24 

25 

the first week of December last year. 

At the end of January, we finish<::!d our 
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1 implementation plan which documented the results of that 

2 seeping process and shows the road map that we would 

3 proceed to complete this environmental review. We have 

4 now issued the draft environmental Impact Statement. The 

5 date on that is May. We are now in a formal public 

6 comment period of which this hearing is a part to receive 

7 your comments again on the accuracy and adequacy of that 

8 review. That formal public comment period will extend 

9 until June 26. We will, however, accept written comments 

10 after that date to the extent that we are able, as long 

11 as possible. 

12 After we considJ;r the comments that we 

13 have received through this process, we will then finalize 

14 the document and issue a final Environmental Impact 

15 Statement on DAAHT. we anticipate that that will take 

16 place in mid August. 

17 No sooner than 30 days after that final 

18 EIS is issued, the department will issue then its Record 

19 of Decision. This will document the final do<!cision that 

20 the department makes on whether or not to proceed with 

21 the preferr~d alternative to construct and operate DARHT, 

22 whether or not to follow one of the other alternatives 

23 analyzed, or whether to take no action and proceed with 

24 the status quo. 

25 That decision will be accompanied by 
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1 Mitigation Action Plan, which is a short document that 

2 will explain the mitigating measures that the department 

3 will take to mitigate or lessen the adverse impacts that 

4 might occur as identified in this Environmental Impact 

5 statement. 

6 The DAR.HT Environmental Impact Statement 

7 has analyzed six alternatives. As I mentioned, the no 

8 action alternative is to continue the status quo, to 

9 continue to use PHERMEX, the existing hydrodynamic test 

10 facility at Los Alamos National Laboratory. Under that 

11 alternative, we would not complete construction of DARHT 

12 as a hydrodynamic test facility, but we would complete 

13 the structure for some other use. 

14 The second alternative analyzed, as I 

15 mentioned, is the department's preferred alternative, to 

16 complete and operate the DARHT facility. Under this 

17 alternative, the department may choose to delay 

18 completion and operation of the second axis of the 

19 two-axis facility until after the accelerator and X-ray 

.20 equipment in the first axis has been installed, tested 

21 and proven. 

2.2 The third alternative would be to upgrade 

.23 the existing PHERMEX facility at Los Alamos National 

24 Laboratory. Under this alternative, the existing single 

25 axis, fairly short axis machine, would be enlarged: a 
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1 second axis would be built, and the enhanc~d capability 

2 would be provided at that facility, similar to the DARHT 

3 equipment under the preferred alternative. 

The enhanced containment alternative looks 

5 at ways to contain most or all of the experiments and 

6 tests that are planned for the facility. It is similar 

7 to the preferred alternative in that it does use the 

8 DARHT facility. There are two options that are looked 

9 at. One would be to construct a containment building in 

10 which all types of experiments would be performed. This 

11 building, then, would contain all tests. 

12 The other option is an enhanced vessel 

13 containment option. Under this option, the department 

14 would conduct most tests and experiments in containment 

15 vessels. I would like to point out that the department 

16 now conducts some tests and experiments in contained 

17 vessels. 

18 Under the plutonium exclusion alternative, 

19 the department would conduct essentially the same 

20 operations as under the preferred alternative, but would 

21 not conduct any experiments using plutonium at the DARHT 

22 facility. This alternative is analyzed to provide a 

23 comparative look at the difference of environmental 

24 impact if DARHT were used to perform -- I'm sorry -- to 

25 ~rform dynamic experiments with plutonium measured 
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1 against not using the OAJUIT facility to perform dynamic 

2 experiments with plutonium. 

3 Under this alternative, however, the 

4 department would meet its need to conduct dynamic 

5 experiments involving plutonium at PHERMEX or some other 

6 facility. Under the single axis alternative, the 

7 department would complete and operate only one axis of 

8 the DAJUIT facility to conduct hydrodynamic and dynamic 

9 tests. 

10 The other accelerator hall would be 

11 completed for other uses, but would not be used as a 

12 hydrodynamic test facility. Under all of the 

13 alternatives analyzed in this document, the department 

14 would continue to use the flash X-ray for FXR facilities 

15 at our sister laboratory, Lawrence Livermore, in 

16 california. 

17 Dynamic experiments involving plutonium 

18 are planned for the future, and the department would 

19 continue to conduct its hydrodynamic testing program. 

20 The infrastructure involving research, waste management, 

21 security, maintenance, environmental monitoring or other 

22 support services would be the same or would be very 

23 similar under all of the alternatives analyzed. And the 

24 department would continue, over time, working towards the 

25 eventual decontamination and decommissioning of both 
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1 facilities. 

2 This is a picture of the OARHT 

3 construction site as 1 t appears today. This picture was 

4 taken on May 19, very recently. This picture is taken 

5 looking almost straight north. This eastern accelerator 

6 hall would be the hall that would be first finished under 

7 the preferred alternative. And under the single axis 

8 alternative for OARHT, it is the eastern hall that would 

9 be finished for hydrodynamic test facility. 

10 This is a map of Los Alamos National 

11 Laboratory. The Los Alamos townsite is here. White Rock 

12 townsite is here. The Rio Grande river is here. The 

13 OARHT facility site is located here in the middle of 

14 Technical Area 15. The PHERMEX facility is located about 

15 a half mile away, very close to the same technical area. 

16 Those are in the middle of the existing explosive testing 

17 area. 

18 The Environmental Impact Statement 

19 provides a comparative analysis o! the environmental 

20 impacts that might occur under any one of those six 

21 alternatives. This chart shows a summary of those 

22 impacts, and there is another copy o! this chart in the 

23 back in the information area, and I invite you to look at 

24 these during one of our breaks. 

25 Although it~s a littl~ har1. to see from 
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1 the back, the type on this is color coded. As I said, it 

2 is a comparative analysis. The environmental impacts 

3 that would be expected if we continued with the status 

4 quo, the no action alternative, are showed in the first 

5 column. 

6 In the other five columns are the 

7 environmental impacts expected that would be under the 

8 other five alternatives. The environmental impacts that 

9 are shown in black type are those that would not change 

10 when compared to the expected impact if we continued with 

11 the existing situation. 

12 The impacts that are shown in red are 

13 those that would be expected to have a greater adverse 

14 impact when compared with the impasse of the no action 

15 alternative. And those shown in green are those that 

16 would be expected to have a greater beneficial impact 

17 than those that would be expected under the no action 

18 alternative. 

19 This is a copy of the Environmental Impact 

20 Statement that we are discussing tonight. If you would 

21 like a copy, would you please leave your name and address 

22 with the staff at the front desk and we will make sure 

23 you get copies of that and put you on our mailing list 

24 for any other information that we will be preparing under 

25 this project. 
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1 This is an unclassified analysis. In 

2 addition, the department has prepared a classified 

3 supplement that includes analysis and other information 

4 pertaining to this Environmental Impact statement. The 

5 department has prepared an unclassified summary -- an 

6 unclassified summary of the impact analysis that is 

7 included in the classified document. This summary is 

S available for you. It is out on the information table 

9 that I just mentioned. 

10 The department has put in the public 

11 reading room at Los Alamos, the some 200-plus references 

12 that are -- were used to assist with the development of 

13 this draft environmental Impact Statement. In addition 

14 to that material, we have placed a lot of other related 

15 material in the public reading room. we have again, on 

16 the information table outside, a list of some 60-odd 

17 documents that are available there tor your information. 

18 You may find them to be of interest when reviewing this 

19 material or to get a greater understanding of what the 

20 project is all about. 

21 Tonight we would invite, first, people who 

22 represent the state, tribal governments, or local 

23 governments, people from those types of government 

24 entities who represent a constituency. 

25 We are prepared tonight to have Bob Day 
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1 here give us a rive-minute chalk talk, and I think Bob is 

2 prepared to give us a five minute chalk talk on the OARHT 

3 project and hydrodynamic testing program in general, if 

you would like for him to. If you would prefer that he 

5 not give that, then we will go right into the gathering 

6 of public comments. And again, I'm going to ask you, 

7 this is your meeting, what would you like? You can nod 

8 your head, shake your head or -- I see a nod. I see a --

9 that's fine. 

10 Bob, I think th<en it would be appropriate 

11 for you to give a five-minute Bob Day chalk talk. 

12 MR. DAY: This is a chalk talk with no 

13 chalk. What I would like -- I would like to do a couple 

14 of things. I would like to introduce DARHT in the 

15 concept of the broader vision of the laboratory. 

16 We hear a lot o:r about nuclear weapons and 

17 nuclear weapon stewardship and that is indeed a key to 

18 the DARHT project because it comes out of the -- it's an 

19 evolution o:f the lab's mission. 1\nd the stewardship and 

20 the ongoing maintenance of the nuclear weapons stockpile 

21 is an important mission for DAAHT. But the lab's mission 

22 has evolved, and the lab's mission has been changing 

23 significantly, and DAAHT plays a role in a number of 

24 areas, so I thought I would put that in context. 

25 The other thing I thought I would do is 
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1 introduce some of the terminology. You will hear a lot 

2 about plutonium. And you will hear a lot about 

3 conventional weapons and nuclear weapon technology and 

4 hydrodynamic testing. I will put in context a little bit 

5 of some of the terminology so we can talk about some of 

6 that as well. 

7 But at the heart, Los Alamos has been 

8 picky about who it is and what its core capa --

9 capabilities are and key missions are. And at the heart 

10 of the laboratory, in the changing role that we have 

11 reducing the nuclear danger, is the key mission of the 

12 laboratory. 

13 And there are five major components there. 

14 

15 

There are pieces that don't relate directly to DARHT or 

pieces that related in very strange ways. one of the 

16 pieces is environmental stewardship. This is the issue 

17 associated with the legacy of 50 years of production, not 

18 a big issue vis-a-vis DAAHT, some D&D issues, but not a 

19 big issue because tor over 50 years the complex, weapons 

20 complex, has a number of environmental problems that have 

21 to be addressed. 

22 There are key capabilities out of Los 

23 Alamos that allow us to be able to address on the basis 

24 of the underlying science that's needed to address those 

25 problems efficiently and quickly, the capability to do 
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1 that, the people have a core to do that quickly and 

2 efficiently. So that's a part of what we are at the 

3 laboratory; not a big issue with DAAHT, but an important 

4 part. 

5 Another is materials management. We at 

6 the laboratory have seen the evolution of materials, 

7 nuclear materials of all kinds, evolve in our 50 years. 

8 Part of that evolution has been in the nuclear weapons 

9 program. Actually, right now that's only a small part of 

10 that evolution of material, strongly dominated by nuclear 

11 materials in the commercial power sector. But again, a 

12 great deal of the expertise associa~ed with maintain --

13 how to properly maintain, how to properly control and 

14 what possible disposition of this material could evolve 

15 is also a key part of what Los Alamos knows how to do. 

16 A growing concern, a concern that's 

17 actually been in the news a great deal in the last months 

18 because of the renewal of the Nonproliferation Treaty is 

19 the issue of proliferating nuclear weapon technology and 

20 the ways we can counter that proliferation. 1o.gain, much 

21 of the expertise and capability in people that know that 

22 technology is important in this arena reside at the 

23 laboratory, and it's a key part of what we do. 

24 But it's also a place where DA.RHT plays a 

25 role, and that's because -- because terrorist devices or 
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1 proliferant devices are devices where we don't -- we 

2 haven't developed those. That kind of technology 

3 evolves. we learn new things about what might be done or 

4 possibly be done, and that kind of system needs to be 

s investigated. we need to understand what is possible. 

6 We also need to understand ways to counter those kinds of 

7 systems. 

8 Frequently they employ complex geometries 

9 of very thick materials, and that's what DARHT is all 

10 about, understanding, in detail, the interior workings of 

11 things you can't see inside. It's a radiographic machine 

12 just like an x-ray machine that you have in the medical 

13 business, only this is to look through very thick things 

14 and to get very good detail. So in the counter 

15 nonproliferation arena, the 01\RHT technology is a major 

16 improvement in terms of what we can know, what we can 

17 understand and how well we can impact that mission and 

18 capability in the laboratory. 

19 There's also stockpile surveillance. We 

20 are not, as a country, certainly not as a laboratory, 

21 developing new nuclear weapons, but a large part of 

22 maintaining the stockpile is understanding the nature of 

23 the nuclear weapons we have at the present time and 

24 watching how they evolve in age. They are built of 

25 complex materials which evolve. They are built of 
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1 plastics. They are built or nuclear materials which 

2 decay and create radiation environment. ,They are 

3 built -- all of these objects are packed inside a 

4 relatively small volume and expected to last ror very 

5 long periods of time. 

6 Anybody who has a car knows that your 

7 dashboard decays. The plastics change. The very nature 

8 of the interaction of the radiation with material, it 

9 changes the very nature of the material. So that part of 

10 understanding what changes have occurred is again an 

11 important part of the laboratory. Understanding the 

12 nature of those parts is again a place where DARHT can 

13 play a role. It can look inside some of those parts and 

14 understand how they behave. 

15 Another very important part of what we are 

16 doing is stockpile stewardship. This is different than 

17 surveillance. Surveillance is looking. Stewardship is 

18 much more related to understanding. As we see these 

19 changes, we see changes in the metallurgy, and we see 

20 changes in the material. What effect does that have'? In 

21 a lot of cases there are no changes. Changes are seen 

22 all the time. Are the changes big or the changes small? 

23 Do they have a significant effect or insignificant 

24 effect? 

25 We do a significant amount of work to 
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l understand the basic nature of the rna terial. This is 

2 what an awful lot of our dynamic experimentation is 

3 about. Usually when we use that term, it will mean the 

4 interaction of high explosives with various materials. 

5 It can be surrogate materials like steel, tantalum, 

6 depleted uranium. It can be plutonium. They can be any 

7 one of a variety of other materials that one might tind 

8 in these kinds of geometries. 

9 There's another term and that's 

10 hydrotesting. Hydrotesting is where you take a surrogate 

11 for the material that's actually in the nuclear weapon 

12 and understand its dynamics in detail. The interior 

13 parts are moved by high explosives and hydrotesting is 

14 understanding how that behaves in detail. 

15 Again, it results in very thick, complex, 

16 highly-detailed parts. And it's the OAAHT capability 

17 which allows us to understand the nature of the 

18 materials, where it is, and how it has evolved because 

19 it's those details Which tell us whether or not the 

20 stockpile is reliable. And that's one of our major 

21 missions is to understand the reliability in the long run 

22 of materials of systems that were designed to last 

23 perhaps 20 years, which, at the present time, many of 

24 which are approaching their lifetime, and for which we 

25 expect and need them to last for much greater periods of 
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time. 

So understanding what we have at the 

3 present time, that's called base lining, making sure we 

4 understand where we are now, because right now we are 

5 tightly tied to the d.ata that we achieve from underground 

6 nuclear testing, and the last time we did a nuclear test 

7 on any device, we are sure that device works as expected 

8 to. As time goes on and changes accumulate, our 

9 confidence decreases, so understanding where we are now 

10 is important. Then going on and understanding how 

11 changes that we are seeing, that we have seen affect the 

12 devices, is also important. 

13 Also nuclear weapons that -- issues 

14 associated with nuclear weapons -- issues associated with 

15 changes that we do in order to enhance the safety, to 

16 make sure that the safety -- safety is not affected, or 

17 changes for safety do not affect the reliability of the 

18 device, are again issues which we address with this 

19 capability. 

20 So stockpile stewardship is the key to 

21 understanding the devices we have and the parts that they 

22 are made of. But why DARHT'? We have capabilities at the 

23 present time. A couple of important reasons. we have 

24 had a 50-year evolution of this technology. It has 

25 allowed us to understand better. One the facts that it 
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1 allowed us to d.o more with -- with fewer underground 

2 nuclear tests and better uses and more efficient uges of 

3 resources. 

4 The evolution ot this technology has let 

S us understand more quickly, and with aboveground 

6 experiments, how nuclear weapons work. And because of 

7 that, we've been able to have fewer underground nuclear 

8 tests. But now we're asked for something quite 

9 different. Now we are asked to maintain this capability 

10 

11 

for a long period of time without underground nuclear 

testing. And that's a sea change in terms of what we 

12 need to do. As a matter of fact, whether or not it is 

13 even possible is not completely known. 

14 We need to understand what -- how these 

15 devices behave. We need to understand the inner working 

16 and materials, position, locations and shapes with much 

17 greater detail, and DA.RHT lets us do that. As a matter 

18 of fact, the information that we achieve on each and 

19 every one of the tests is about ten times larger than we 

20 achieve at the present time aboveground, and it has a 

21 resolution which is about three times better -- as a 

22 matter or tact, there's some very interesting pictures in 

23 the back that I highly recommend you go look at them. 

24 

25 

It's an interesting image. You are 

looking at things as through a glass darkly, and as you 
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include the resolution, the detail that you can see this is a round-table discussion. This is not the 

improves dramatically. Ke have some pictures which shows 2 speaker's table. However, if you're going to speak, 

3 how that resolution and kind of information we can 3 Irene can hear you a lot better if you do sit up here. 

achieve improves with DARHT. The other thing is, 1 t MS. CHANDLER: Do you want me to get 

allows us to have more dose. There is more X-rays there things rolling? 

that allows us to go through thicker materials, it's MS. WEBB: Well, Christine, would you like 

going through the very thickest material of what we need, to go first? 

and that dose allows us to do that. So we see a MS. CHANDLER: Sure. My name is Christine 

9 significant increase in dose and we maybe get back to 9 Chandler. If I could start off by reiterating a remark 

10 evolving further than the design parameters that we were 10 that I made last evening, I think perhaps that would be 

11 working to at the present time. 11 useful to get the discussion started. My review of the 

12 So that~ s kind of the overall view of the 12 report leads me to the conclusion that it could be much 

13 laboratory and what we're trying to accomplish. A little 13 stronger in that there is tremendous amounts of 

14 bit of a piece of how it explains the nuclear weapons 14 documentation which supports the notion that there are 

15 programs, the way in which this capability works in the 1 15 genuine questions of safety from stockpiles that is a 

16 nuclear weapons program. But the nuclear weapons program 16 point that is well documented. It's well documented. I 

17 is not the only thing the laboratory is working on. 17 would note the Miller Report which is cited in the draft 

18 There are other areas like conventional defense. As we 18 EIS, yet not heavily drawn upon for its detail. 

19 rely less and less upon nuclear weapon technology, we 19 And I used this example last night and 

20 depend more upon conventionalized. And the kind of 20 I' 11 use it again, that the KX-68 is cited as a warhead 

21 capability we have developed here allows us to understand 21 that was tested and the issues were discovered. There 

22 the details of many of our conventional munitions as 22 are numerous examples in the Miller Report like that one 

23 well. 23 that could be used to enlighten the public as to the fact 

24 As a matter of fact, the interaction with 24 that, yes, there are safety questions that arise. In 

25 the Department of Defense, coupled with our ability to 25 fact, Miller talks about the fact that one-third of the 
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understand conventional weapons is another major mission stockpile of the tests related to nuclear tests done, 

for OARHT. So the Department of Energy, in support of 2 one-third of those relate to safety questions and 

3 the Department of Defense as one of its major missions in 3 enlightened us on safety issues. 

4 maintaining nuclear weapons confidence evolving in terms 4 I think those sorts of points need to be 

5 of technology of conventional munitions has worked with 5 made and are not made in the report and I think should be 

6 Los Alamos National Laboratory to improve our 6 made so that the public understands what we're talking 

radiographic capability, improve our technology for doing 7 about here and the magnitude of the issues and the 

this kind of work and DARHT is a piece of that process 8 reality of the issues. 

9 and piece of that answer. MS. WEBB: Okay, thank you very much. W'ho 

10 MS. WEBB: Thank you, Bob. Again, I would 10 would like to speak next? We have a shy group here 

11 like to invite anyone who represents the state, a tribal 11 tonight, I guess. I see no one coming :forward. In case 

12 government, or a local government to let me know right 12 you wondered what we were doing, we were suggesting that 

13 now if you want to speak on behalf of your constituency. 13 the noise level in the back be held down a little bit. 

14 And seeing none, then we will open this up for general 14 And earlier we were doing things to the door, but 

15 public discussion. I do not anticipate having to limit 15 apparently we have an imbalance of having airflow and 

16 the length of time we talk tonight. This meeting was 16 being able to hear. W'ho would like to speak next? Yes? 

17 advertised to run to 9:30, but we will run as late as we 17 MR. LOCKHART: I have a question on the 

18 need to accommodate everyone who wants to speak. 18 summary from the classified EIS -- my name is Milton 

19 We will be taking breaks from time to time 19 Lockhart. 

20 to give Irene a rest and allow you an opportunity to look 20 MS. WEBB: Thank you. 

21
21 

22 

MR. LOCKHART: Will those unclassified 

summary points be incorporated into the final EIS? The 

21 at some of the other information we have. And having 

22 said that, who would like to speak first? Chris, would 

23 you like to speak first, since you are sitting with us at 23 summary says that the original document will probably not 

24 the table? Again, I invite anybody out there who would 24 be declassified by the time the final EIS is prepared. 

25 like to sit with us at this table, this is your table; 25 MS. WEBB: One of the things we would like 
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1 to hear from you tonight is as to whether or not you 1 explosive. 

2 think it would be a good idea to incorporate any of the 2 Where there are issues related to --

3 additional information, including that piece of 3 there's also a combination of issues associated to the 

4 information, into the final Environmental Impact 4 safety related to development over time. John's comment 

5 Statement. so I guess one of the things I would like to 5 refers to the fact that of these combinations of about 

6 hear from you is, do you think that would be a good 6 six or seven things, aging and reliability, aging and 

7 idea'? 7 safety, reliability and safety, of those sets of 

MR. LOCKHAAT: Yes, I do. 8 combinations -- of those sets, the combination or aging 

MS. WEBB: Thank you. We will take that 9 and safety, those safety issues that we have seen because 

10 under advisement. Who else would like to speak? Again, 10 the devices have aged, we presently don't know of any 

11 the final Environmental Impact Statement, we• 11 consider 11 such circumstances. so it's specific to that one case, 

12 all of the comments that are made, whether they be a 12 not to the issue of whether there are questions of 

13 spoken conunent at these meetings, whether or not they be 13 safety, not to the issue of whether there can be 

14 written comments or other forms of information that you 14 questions of reliability, but directly to the question of 

15 give to us. 15 whether or not any safety issues we have seen because of 

16 We will consider all of those comments 16 this. 

17 and we will make changes in the final Environmental 17 MS. RISELEY: I believe that Sandia 

18 Impact Statement in response to those. That's why we're 18 National Laboratory did a rather elaborate study which 

19 having these meetings and why we have this comment 19 was referred to as the Sandia Stockpile Life Study, and 

20 period. And feel free; there's chairs, lots of chairs 20 that study found that the number of problems that were 

21 over here. There are some chairs here, and feel free to 21 found at all was extremely small, and I think Or. 

22 join us here at the table. Who would like to speak 5 22 Kerlinsky can probably give you the exact numbers and 

23 next? Mary, would you like to speak next'? 23 most of the ones that related to reliability, only point 

24 MS. RISELEY: Okay. I will speak next. 24 4 percent had a reliability difference of more than 10 

25 My name is Mary Riseley. I am with the Los Alamos Study 25 percent. 
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1 Group, and I believe you, Chris, were at th~ meeting on MS. WEBB: Mary, for your information, 

3 2 December 8 when Dr. John Immele said there has been no 2 Mr. Greg Mello entered that study this afternoon. 

3 question of safety that has been due to aging. MS. RISELEY: Excellent, excellent. Very 

MS. CHANDLER: I don't recall that. 4 good. While we are on the subject or issues about the 

MS. RISE LEY: I would be glad to send you 5 stockpile, I would like to bring up something that is 

6 the testimony. I will make sure to do that tomorrow. 6 going to happen next year, which may have a very extreme 

7 It's a flat statement. 7 effect -- I hope, because I hope I belong to a 

MR. DAY: I think it would be inter- 8 law-abiding country -- on the United States nuclear 

9 esting -- would you like a confirmation of that? 6 9 weapons posture. And that is the opinion that will be 

10 MS. RISELEY: I would rather have it from 10 issued next year by the World court at the request of the 

11 Or. Immele. 11 United Nations General Assembly on the legalities under 

12 Mfl. DAY: Well, John and I have talked 12 international law of the threat, the use and threat of 

13 about it. And I can tell you, the issue is, there are in 13 use of nuclear weapons. 

14 stockpile, issues of reliability. There are issues of 14 And I think that that~s very relevant to 

15 safety. There are issues of aging. There are issues of 15 the DARHT project because DARHT does have to do with 

16 surety. 16 making changes in nuclear weapons. It has to do with 

17 MS. RISELEY: I would like to suggest 7 17 designing new weapons, at least it was justified that way 

4Jl8 there are also issues of ethics and morality. 18 for every year or its existence of the proposed project 

19 MR. DAY: Okay. In relation to your 19 until two years ago, and if nuclear weapons are declared 

20 question and the statement you made this afternoon as 20 illegal under international law, I hope my country will 

21 well, there are issues of reliability which come from the 21 proceed as quickly as possible to abide by the Article 6 

22 tact that the devices have aged, issues of reliabili ties 22 obligations under the nuclear Nonproliferation Treaty to 

23 associated with their intrinsic nature. There are issues 23 disarm. 

24 of safety related to the way it works, whether they have 24 Now, I would like to return to the OARHT 

25 insensitive high explosives or conventional high 25 EIS. And first, I want to say it is extremely impressive 

Page 26 - Page 29 



Multi-Page TM 

Page 30 Page 32 

that you were able to, Diana, coordinate the number of repro•:essing plutonium 242 at Savannah River and 

people you did and come up with a document, which, as far transporting it to DARHT for contained experiments there. 

3 as it goes, is really a very commendable effort. And since that is going to happen and that is going to be 

MS. WEBB: Thank you. 4 a pla:J.ned activity there, those environmental impacts 

MS. RISELEY: I'm not a technical person, 5 shoul·j be considered in this EIS. 

6 but I'm assured of that by the people who advise me on There is no analysis of potential 

technical matters. But there are some things wrong with 7 breac:·ling of these containment vessels, and there is no 

the DARHT EIS and first or foremost of them is it ignores 
14 

8 analysis of the clean-out of what would be the effects of 

9 the upcoming Stockpile Stewardship and Management 9 the cleaning out of the containment vessels in which the 

8 10 programmatic EIS by assuming that there is a need for a 10 plutonium experiments will take place. 

11 particular type of enhanced radiographic hydrotesting. 11 I would like to say that I was very 

12 That need has not yet been analyzed and will not be 12 confused by the upgrade PHERMEX alternative because it 

13 analyzed until the Record of Decision of the Stockpile 13 reads in this document as if what you really mean by 

14 Stewardship and Management, PElS, so it is a premature 14 upgraie PHERMEX is move OARHT to PHERMEX after you've 

15 document. And it is insufficient by definition because 15 15 a1rea·iy halfway built Dl\RHT at Dl\RHT. lind it seems to me 

16 it is not -- you know, it ignores this other process 16 that it would be better to consider simply upgrading 

17 which is ongoing. 17 PHERMEX than moving DARHT to PHERMEX. And in this 

18 The other thing that it doesn't consider 18 conne:tion, I would like to say that I understand that 

9 19 is all related actions. And that's a quote from Judge 19 there was an experiment which took place at F'XR at 

20 Mechem's ruling in the DARHT lawsuit which my 20 Livermore sometime I believe in April, that produced 
16 

21 organization and CCNF filed last fall. And there are a 21 images which are better than anything that is anticipated 

22 number of related actions. Having DARHT here would very 22 from DARHT, and I would just liice to remind the people, 

10 23 much influence the Department of Energy in its decision 23 we are talking taxpayer money here, and they spent $5 

24 of whether to bring nuclear weapons manufacturing here 24 milli::m upgrading FXR, and they got a result which is 

25 and many of those decisions should be considered as part 25 better than a one-armed DARHT. 
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1 of the decision as to whether to go forward with DARHT. 1 The other possibility that we think should 

2 It also seems to me that since DARHT is 2 be considered is that, since LANL planning documents 

3 one project among many in the plans for the future of 3 already consider or already propose building something 

4 LANL, that it is also out of order to do the DARHT EIS 4 calle:i the advanced hydrotest facility, which would have 

before the LANL si tewide was done. It would make a lot 5 five or six x-ray beams, and that the planning documents 

11 
6 more sense to do first the Stockpile Stewardship and 6 indicate that this facility would be commenced only one 

7 Management l?EIS, since that is the core mission of the 7 year after DARHT' s second axis is on line, I really feel 

8 whole Department of Energy now, and then do the LANL site 8 that you should consider the alternative of canceling 

9 wide EIS, and then do the DARHT EIS. 9 DARHT and simply pushing harder for the advanced 

10 There are some areas in which it seems to us that there's 10 hydrotest facility and see if y-.,u can get :.hat brought 

12 17 
11 inadequate environmental data. And I know that other 11 forward in time. And I sincerely hope if you do build 

12 people have said these things, but since you talk up what 12 the advanced test facility, it is not within 1,000 feet 

13 people say and have tables that say how many people say 13 of the Pajari to plateau. 

14 what, I just want to go over these points. 14 The other thing that is sorely missing 

15 It does not contain enough environmental 15 from the analysis is proliferation impacts. And since 

16 data. There is no information on the geology on the 16 the Department of Energy has spent a lot of time and 

12 17 DARHT site, hence, there is no analysis for the potential 17 effort analyzing the proliferation impacts of NIF and the 

18 for migration of heavy metal and radioactive materials 18 proliferation impacts of the initiative to bring spent 

19 which will be spewn onto the ground by the outdoor 19 fuel rods from other countries to the United States, I 

20 explosions. IS 20 think that proliferation impacts from DARHT should be 

21 A very important omission; it has been 21 considered. There• s no mention of the possibility of any 

22 implied strongly that there will be plutonium experiments 19 22 kind of international oversight, and there's also no 

23 in containment vessels at the DARHT site, perhaps as many 
20 

23 analysis of a programmatic constraint on the types of 

24 as 10 percent of the total number of experiments. 24 experiments that would be done at DARHT. 

13 25 There's no information in this document about 21 25 And of course, our concern here is that we would have 
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1 much less objection to experiments which actually had to 

2 do with analyzing existing weapons than we would have 

3 objections to experiments that were clearly designed to 

look at new types of weapons. And if there were some 

5 kind of programmatic constraints and some kind of perhaps 

6 oversight from our allies, from, you know, members of the 

7 Nonproliferation Treaty or whatever kind of international 

8 oversight of the kind of experiments that were done 

9 there, we would be happy to see that kind of change. 

10 I really want the construction of DARHT to 

11 stay on hold until the SS&M PElS is finished. And I 

12 think it should also be on hold until the LANL plan is 

13 completed. So those are formal requests that we would 

14 make. Many experts do not believe that our weapons need 

15 any more than physical inspection, and so it is very much 

16 the burden of LANL to prove that aging weapons do need 

17 additional high-tech study. 

18 Also, I just throw in here to the pot, 

19 that before LANL built any new weapons facilities, it 

20 should come into compliance with all relevant 

23 21 environmental laws; that means the Clean Air Act, the 

24 

22 Clean Water Act and RCRA, and LANL has serious problems 

23 under all of those laws, and I think a moratorium on 

24 construction of the facility should be in place until 

25 LANL can be shown to be in compliance with all of these 
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1 environmental laws. 

2 I spent the day today with one of the most 

3 eminent experts on nuclear weapons policy in the world. 

4 He reminded me that a building of the AGEX facilities, a 

5 suite of them of which DARHT is the flagship, followed by 

6 NIF and Atlas and Jupiter and so forth or so on, is a 

7 deal struck between the labs and Hazel O'Leary, 

9 basically; that the lab will give up their opposition to 

9 the comprehensive test ban in exchange for getting these 

10 new toys with which to design new weapons. And 1 would 

11 submit that the comprehensive test ban is not in hand. 

12 Comprehensive test ban is a long way from now, and it is 

13 threatened by many forces within and without this 

14 government, and I think that DARHT Should not be built 

15 until we have a comprehensive test ban in hand. So thank 

16 you very much. 

1"7 MS. WEBB: Thank you, Mary. Mary, you 

18 made reference to your group, and I don't remember if, 

19 :tor the record, you specified your group. 

20 MS. RISELEY: It is the Los Alamos Study 

21 Group based in Santa Fe, New Mexico. 

22 MS. WEBB! Thank you. Also, as I 

23 mentioned earlier this afternoon before you were here, 

24 when Greg Mello spoke, your group did make a request to 

25 the Department of Energy to prepare a proliferation 
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impact statement as you just mentioned. The 

2 correspondence -- exchange of correspondence on that 

3 issue is in the public reading room if any other members 

4 of the public would like to review that exchange. 

5 I would also like to point out, there was 

6 an issue -- a question as to what was sl!lid at the scopinq 

7 meeting in December. The verbatim transcripts of those 

8 meetings are available again in the Los Alamos Community 

9 PUblic Reading Room, as are all the written comments that 

10 were received on seeping. We will follow the same 

11 procedure for these meetings during this comment period. 

12 These verbatim transcripts will be made available, as 

13 soon as Irene can get them finished, in the public 

14 reading room in Los Alamos, along with all of the written 

15 comment and written statements that we receive during 

16 this period of time. Chris, you already spoke. The 

17 gentlemen next to you raised his hand. 

18 MR. CUNNINGHAM: I would like to respond. 

19 MS. WEBB: If you would not mind telling 

2 0 us your name. 

21 MR. CUNNINGHAM: My name is Greg 

22 cunningham, and I am a citizen of Los Alamos, and I also 

23 work for the labs, but I am here today representing 

24 myself. Mary had about, I think, 13 different comments, 

25 if I categorized them correctly. The first thing I would 
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1 like to point out is that Mary said that, I think, she 

2 and her group don't object to experiments on existing 

3 weapons. 

MS. RISELEY: No, we said we would have 

5 less objection. 

6 MR. CUNNINGHAM: Less objection? 

MS. RISE LEY: Yes. 

8 MR. CUNNINGHAM: The point I would like to 

9 make is that, in fact, that your group's position and 

10 another's group's position referenced the legal 

11 foundation with which you worked, at least last fall, was 

12 essentially to try and force the stockpile to become so 

13 unreliable and potentially unsafe, that reliability is a 

14 big issue, to become so unreliable that the military 

15 leaders and political leaders would essentially mistrust 

16 them and would unilaterally disarm, and I have some 

17 testimony if you dispute that. 

18 MS. RISELEY: That is Jackie's position, 

19 but not the Los Alamos Study Group. 

20 MR. CUNNINGHAM: I think I have your 

21 statement from last fall. Let me read it. Let me see if 

22 I have it. 

23 MS. RISELEY: I know Jackie said that very 

24 strongly, but that is not our position. We simply have a 

25 position that the world would be a safer place if no one 
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25 1 had nuclear weapons and if they were outlawed. And we 

2 hope that some of the resources ot' the $28 billion worth 

3 of resources that we spend on nuclear weapons in this 

4 country, we can spend that on policing and outright bans 

5 on nuclear weapons. 

6 MS. WEBB: rm going to ask you both to 

speak a little louder. Unfortunately, there is a noisy 

8 group next door. we sent out a convoy back there, round 

9 out it's not coming from our room; it's coming from next 

10 door. And I am having a hard time hearing both of you 

11 and I suspect Irene is. You can move forward and you can 

12 move into one ot' the closer chairs. And Mary, may I 

13 presume that by Jackie, you are --

14 

15 

MS. RISELEY: Jackie -- Jaqueline Cabasso, 

the executive director of the legal foundation. But 

16 Greg, I have to say, this is not my testimony, and I'm 

17 not going to defend it, so I don't know if it's relevant. 

18 MR. CUNNINGHAM: Let me reject the 

19 statement. I don't have yours because the copy machine 

20 smeared everything and I can't read it. Jackie's -- my 

21 question was basically, when I went to the seeping 

22 process in the fall, I heard widely varying opinions on 

23 whether the reliability of the stockpile is important. 

24 

25 

I believe that Jay Coghlan from CCNS, 

Concerned Citizens for Nuclear Safety indicated that his 
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1 group did not have an official position on reliability. 

2 And he can correct me if that's wrong. 

3 MR. COGHLAN: I dodgoed it. 

MR. CUNNINGHAM: Jackie Cabasso, I 

5 understood her to be working with the Los Alamos Study 

6 Group, she responded, "finally on the question of 

7 

8 

9 

10 

26 11 

12 

13 

14 

15 

16 

17 

18 

reliability, there was probably a difference of opinion 

around the table in the room, but I stated categorically, 

that I do not support -- I'm not interested in the 

reliability of nuclear weapons. I don't think they 

should be reliable. That's my organization's position. 

We don't think that reliability is consistent with the 

policy of true deterrence." And my recollection is that 

you essentially agreed with that statement, but maybe I 

am wrong. 

The second comment that I have is 

noncompliance with environm.oental laws. There was an 

independent commission that was headed up by Robert 

27 

19 Galvin, who is the CEO of Motorola, an excellent United 

20 

21 

22 

23 

States company. And Robert Galvin's comrni ttee, basically 

one of their conclusions was that it's fact that the 

laboratory is overregulated, that not only do they have 

to comply with state, local and fedll!ral regulations on 

24 environmental compliance, but the DOE actually puts a 

25 whole other set of compliance regulations on top of the 
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laboratory. And their commission's findings are 

27 2 basically that DOE needs to relook at how it does 

3 regulation and compliance. 

4 So I just wanted to throw that in. The 

5 laboratory does have to meet an enormous amount of 

6 environmental regulation, and I think it tends to do so 

7 with a lot of vigor. I have -- I guess the next and most 

important thing that I would like to address is the 

9 safety issue because I think that is a real issue, and I 

10 think there's been a lot of misinformation about that. I 

11 have a fairly lengthy comment I would like to read, if 

12 

13 

14 

15 

16 

that's okay. 

long. 

MS. WEBB: That would be tine. 

MR. CUNNINGHAM: It's about three pages 

MS. WEBB: If it's three pages long, would 

17 you please summarize it and give me the three pages, 

18 unless the writing is really big. 

19 MR. CUNNINGHAM: It's pretty big. Let me 

20 try and pick out some of the points. Basically in 

21 summary, there have been several reports, independent 

22 commissions and reviews that have indicated that there 

28 23 are and have been historical safety problems with the 

29 

28 

30 

24 stockpile. Those historical safety problems have been 

25 detected and corrected through nuclear testing. 
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1 There's also a statement from Ray Kidder 

2 that basically flaws that the one-point safety of a --

3 one-point safety means when a device is initiated from a 

single point somewhere in the detonation around the pit 

5 that forms a nuclear part of the device, that one-point 

6 safety defects can take a long time before they are 

7 actually resolved. And they are due to an initial design 

8 flaw that remains undiscovered for a period of time and 

9 are discovered through a very vigorous testing program 

10 and continuously looks for those kind of flaws. So while 

11 there may not be significant safety effects relative to 

12 

13 

aging, there may be design flaws that remain undiscovered 

because they can remain undiscovered until a test shows 

14 that there's a flaw. And that has happened in the 

15 stockpile. 

16 The second thing is that -- let's see. 

17 Another major point that I would like to talk about and 

18 read something from the Reality of Accidents Involving 

19 Nuclear weapons. Accidents have happened involving 

20 

21 

22 

23 

nuclear weapons in this country's history. During the 

period of 1950 to 1980, there were 32 accidents involving 

nuclear weapons, including crashes of aircraft, including 

fire, including missiles, propellants exploding. It 

24 included dropping weapons, losing them at sea. Accidents 

25 happen with nuclear weapons and safety is a very 
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1 important issue. And particularly one-point safety which 

2 needs continual testing to discov'ir inherent design flaws 

3 that may have been undiscovered at the time of 

4 moratorium. 

5 I would like to re-3.d a couple of quotes to 

6 substantiate what I'm saying. Basically I came up with a 

7 response to a set of questions that I thought the public 

8 might be interested in getting answers to. The questions 

9 are, why does the stockpile stewardship need to involve 

10 hydrodynamic testing? Aren't the weapons safe and 

11 reliable? Can't we just remanufacture them and encounter 

12 the design needs? Is reliability really that important? 

13 Is safety really affected that much by small factors? I 

14 have a long list of responses that I will submit for the 

15 final EIS. 

16 I would like to read a couple or things 

17 

18 

from the Miller Report which was a response to a request 

from Congress. congress, basically in the late '80s, was 

19 involved in a number of treaty negotiations and was 

20 highly concerned about the sa!ety and reliability of our 

21 stockpile. They requested a report from Dr. Ray Ridder, 

22 Livermore, who was a theoretical physicist. He is not a 

23 weapons physicist. And Congress felt he was a very 

24 objective reporter of what the real needs are to ensure 

25 the stockpile. 
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1 The Miller Report was a companion to that 

2 report that was prepared by a weapons physicist that had 

3 day-to-day dealing with the problems encountered with 

4 weapons and there was a lot more detail in the Miller 

5 Report than Kidder Report, but it may be somewhat biased 

6 due to the fact that it was prepared by a weapons 

7 physicist. 

8 The Miller Report said that -- and I think 

9 these are facts. I can't imagine them being disputed --

10 "One-third of all the weapon designs introduced into the 

11 stockpile since 1958 have required and received post 

12 

13 

deployment nuclear test resolved problems related to 

deterioration or aging or to correct a design that's 

14 found to not work properly under various conditions." 

15 And that's a quote !rom the Miller Report. 

16 A report from the Kidder Report, which I 

17 presume to be more objective since Congress specified 

18 this individual exactly to give them an objective 

19 analysis of the situation said, "Safety in the designing 

20 of the warhead -- safety problems with nuclear warheads 

21 are generally inherent in the design of the warhead 

22 itself, not the results of aging or other problems. Such 

23 problems may not be identified u:~til long after the 

24 warhead and the stockpiles were there to begin with." 

25 Then you question the -- let's see. On a 
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safety issue -- let's talk quickly about that, I guess, 

2 accidents. There was a 1984 DOD report entitled 

3 Narrative Summary of ~ccidents Involving US Nuclear 

4 Weapons 1950 to 1980. And the list includes a variety of 

5 accidents involving nuclear weapons. And I think this is 

6 important for the public to know about because they have 

7 to know that this is a real issue, that accidents can 

8 happen; safety is important, and that there are -- there 

9 can be safety issues that we need to continually address, 

10 but some type of program has to replace the nuclear 

11 testing that we have a moratorium on. 

12 The list of accidents includes crashes, 

13 accidental jettisons, missile :fuel explosions and fires. 

14 In 11 of those accidents, the HE was detonated and there 

15 was radioactive contamination from plutonium disbursed. 

33 16 The threat of accidental detonation is real, and if the 

34 

17 weapons were not one-point safe, a major nuclear accident 

18 might have occurred. The necessity to aggressively test 

19 weapons for one-point safety under many circumstances, 

20 should thus be clearly seen as a real mission, but not as 

21 a covert mission. 

22 Furthermore, the one-point safety mission 

23 

24 

for hydro testing has been and is an ongoing mission. 

Hydrot.esting has been a vi tal part or discovering 

25 one-point safety problems. And Ray Kidder talks about 
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1 that also in another report in 1991. He basically talks 

2 about the very recent ability of the weapons laboratories 

3 to be able to do 3-D computational predictions of the 

4 behavior ot a weapon. 

5 The reason that this is a relatively new 

6 capability is because the computers, essentially, were 

7 not capable enough to be able to handle the complex 

8 information that a true 3-D model may, and it's only been 

9 since 1988 that we have been able to attempt to try to 

10 predict the behavior of a one-point safety kind of issue. 

11 

12 

13 

14 

15 

16 

17 

MR. COGHLAN: I want to state a procedural 

objection. The purpose or NEP~ is for --

MS. WEBB: Irene needs to change out her 

tape, and then you can make your comment again. 

(Break taken.) 

18 MS. WEBB: All right. Irene now has her 

19 paper back in. Jay is talking. Dan is raising his hand. 

20 Greg you have talked for quite a few minutes. 

21 Jay, would you like to repeat, now that we are back on 

22 the record? 

23 MR. COGHLAN: Yes. 30 seconds. I want to 

24 preface this with the fact that I feel ambiguous about 

25 stating the problem because I want to promote the 
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1 informed, but having said that, the purpose of NEPA at 

2 these hearings is to provide the public with the 

35 3 opportunity to provide comment on the entire project and 

4 on alternatives. et cetera, et cetera. It is not a forum 

5 tor the laboratory and DOE t.o effectively offer rebuttal. 

6 I respectfully remind DOE and LANL that they are under 

7 order from a federal judge to follow credibly the NEPA 

8 process, and I respectfully suggest that they better do 

9 exactly that. 

10 

11 

12 

MS. HEBB: Thank you very much, Jay. 

Greg has made it quite clear that he is speaking tonight 

as a private citizen, and although he works for the 

13 laboratory, he is speaking here tonight as a private 

14 citizen. 

15 Any of you that are familiar with the Los 

16 Alamos Area Office Departm~nt of Energy Stakeholder 

17 Involvement Policy in the NEPA process, should be aware 

18 of the fact that. the Department of Energy employees, 

19 laboratory employees, and other federal employees may 

20 take place -- may take part as stakeholders in this NEPA 

21 process, but we do ask that they identify whether they 

22 are speaking on behalf of the laboratory or whether they 

23 are speaking on behalf or themselves as individuals. 

24 

25 

Greg has made it quite clear tonight he is 

speaking on behalf of himself as an individual. Also, 
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1 before you came in, we did mention for the record that 

the forum tonight would be flexible; that we would be 

3 willing to either entertain comments directly related to 

this Environmental Impact Statement, or we would be 

5 willing to entertain a discourse amongst the people here. 

You are the first person that has 

7 suggested that perhaps that this discourse has gone on 

8 long enough between Greg and Mary. If I understand that 

9 is what you are suggesting, you are suggesting that we 

10 return more strictly to the, quote, "typical," quote, 

11 format of giving spoken comments for the record. 

12 I'm willing to entertain that suggestion, 

13 but before I do, we did interrupt Greg. And Greg I would 

14 like to know if you are finished speaking. 

15 MR. CUNNINGHAM: I got through 3 of Mary• s 

16 comments out o:f 12, so --

17 MS. WEBB: The reason, Greg, I do remind 

18 you that you have spoken for some 15 minutes and there 

19 are quite a few people here tonight. 

20 MR. CUNNINGHAM: Maybe -- I believe I can 

21 split it up and talk later. 

22 MS. WEBB: I would sort of prefer if you 

23 didn't mind if we did it that way b~cause there are a lot 

24 of folks that haven't spoken here tonight. And if we 

25 have time later, we will be glad to have you continue, 
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1 and on the other hand, we always entertain written 

2 comment. There are several hands that have gt;:•ne up. 

MR. MECHELS: This is just a procedural 

4 comment. I'm Chris Mechels. retiree of Los Alamos. I 

5 think you've got the makings of a real unequal contest 

6 here. You•ve got lab people that can say "I•m speaking 

7 on behalf of myself, but because I'm working for Los 

8 Alamos National Laboratory, therefore I have a lot of 

9 expertise in this area, therefore my expertise overrides 

10 

11 

12 

your scope." That's an effect that you are setting up 

here with Los Alamos people. 

However they disqualify -- however, they say, 

13 I'm speaking on my own behalf and then they proceed to 

14 take up the technical issues. They are in the position 

15 of presenting expert witness, albeit as a private citizen 

16 to override citizens who don't have access to that kind 

17 of information. 

18 MS. WEBB: Thank you. 

19 MR. CUNNINGHAM: I'd like to --

20 MS. WEBB: Just a second. Thank you for 

21 your comments, Chris. Greg, I think perhaps it• s time to 

22 go on to another speaker. 

23 MR. CUNNINGHAM: one five-second comment? 

24 

25 

MS. WEBB: Five seconds • 

MR. CUNNINGHAM: I got all of this 
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information -- all of these are reference documents in 

the DARHT draft EIS. None ot this information came from 

3 my workplace. I took a day of vacation to type this up. 

MR. MECHELS: Thank you for the 

5 clarification. 

MS. WEBB: Thank you very much. We have 

7 several people raising their hands. There are people in 

8 the back. There•s people in the front. I'm willing to 

9 entertain whoever would like to speak next, and 

10 apparently it's the consensus -- is it the consensus of 

11 the group at this time to kind of cut back on the 

12 interactive dialogue and stick with the straight comnents 

13 at this time? We can return to a different type of 

14 format later. All right. Dan, I believe you had your 

15 hand raised before the gentleman in the back or before 

16 Jay carne up to the table. 

17 OR. KERLINSKY: That's okay. Would it be 

18 okay to make a few replies to some of Greg• s ·:omments and 

19 then go on to my comments, or would that be considered 

20 out of order at this point? 

21 MS. WEBB: I would be perfectly willing to 

22 entertain that. I would appreciate it if you would keep 

23 your remarks somewhat brief. 

24 OR. KERLINSKY: Okay. My name is Daniel 

25 Kerlinsky. I'm the president of the New Mexi=o 
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1 Physicians for Social Responsibility, and I served on the 

2 Galvin Task Force and Alternative Futures ror the 

3 National Labs and had an opportunity to review a number 

4 of documents and information that we are discussing 

tonight. 5 

6 I want to compliment the department on 

really the DEIS. There is a much better description of 

8 what DARHT does and doesn't do in the section on 

9 describing it in the text, and I think that's a big step 

10 :torward. I know sometimes when we're talking about these 

11 subject matters to kind of simplify things to explain to 

12 the general public how these things work, and I think 

13 that's happened tonight. 

14 I share the concog.rns about Greg's comments 

15 as a private individual rebutting. And I think it's 

16 good, you know, that you spoke as an individual, because 

17 in that case, when you come back and have different 

18 points of view about what you say, you are not 

19 representing the lab, and it doesn't have to have the 

20 truth value that the EIS requires of the labs and in this 

21 document. And I believe there are some significant 

22 inaccuracies, you know. 

23 One of the main issues that was presented 

24 early on was that D.ARHT takes sta,._ic internal pictures of 

25 the components of nuclear we-apons and that this is 
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somehow critical for assessing the current state of the 

2 so-called benchmarking. And. the EIS, even though it's 

3 improved, does not really specify whether, in fact, it 

4 found that these sorts of things actually say anything 

5 about the current status and condition. 

6 My understanding of OAAHT, and as the 

7 chapter explains, these hydrodynamic tests, as Bob 

8 described, are the pictures of the act! ve implosion of 

9 the nuclear weapons primary. It's not a static picture, 

10 and no one in my Galvin Task Force ever said they needed 

11 a better static picture of the inside of a nuclear weapon 

12 to be able to tell if it was safe, reliable or aging or 

13 whatever. 

14 So I view some of the discussion that• s 

15 been presented about this better X-ray picture as 

16 intentionally or unintentionally misleading the public. 

17 It's not the same as getting an X-ray or CAT scan or MRI 

18 of your chest and lungs, and I would challenge the 

19 laboratory to really sp~cify in more detail, as we go 

20 

21 

22 

23 

through this process, what exactly those static pictures 

really are and what value they are. 

In Greg's comments, most of the safety 

issues he rais'2d were in ract resolved in the 1960s. And 

24 for those scenarios that were described, flying around 

25 with nuclear bombs on an airplane, those problems are 
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1 resolved by not flying around airplanes with bombs on 

2 them anymore. In fact, that's where the safety 

3 improvements come from. 

4 Nuclear weapons are safe to the one-in-a-

5 million kind of level, and to think that an incremental 

38 
6 improvement in this one-in-a-million really makes a 

7 difference in safety is again misleading to people. The 

last one-point safety issue that came up with the design 

9 flaw turned out not to be a significant problem. And 

10 what I heard from the people was that the 3-0 document 

11 was not significantly better than the two-dimensional 

12 code in whether to predict whether a concern about a 

13 primary having a safety problem in fact was a real 

14 concern. 

15 If we are not tracking or currently 

16 discovering lots of safety problems with our nuclear 

17 weapons, then the Sandia Stockpile Life Study of the 

18 weapons that are in our enduring stockpile, there are 

19 only 27 things that needed to be fixed in the stockpile 

20 over the last about 20 years and only two of them had 

38 21 anything to do with the nuclear weapon primary. And of 

22 those two things, neither of them had to do with safety 

23 or aging problems. 

24 The rirst problem was, the department 

25 decided they wanted to conserve plutonium, so they 
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redesigned the pit to use less plutonium. That was not a 

2 kind of problem that would seriously impair the 

3 stockpile. 

4 The second problem was when the 

5 insensitive high explosive was introduced and they forgot 

6 to test it in the cold, and then scientists forgot they 

7 would be storing these weapons in a variety of very cold 

8 circumstances, they had to go back and retest these 

9 weapons in the cold and do hydrodynamic tests. They did 

10 underground hydrodynamic tests just to be sure, just to 

11 be on the safe side. Nobody said that they needed a 

12 OARHT facility to resolve that problem, and in fact, most 

13 of the problems over the last 20 years in the weapons 

14 that are going to be in our enduring stockpile and not 

15 what the Miller is talking about trom the 1950s and the 

16 1960s, they have not required this :facility at all. They 

39 17 have been changing tritium vials, tritium valves, cables, 

18 electric wires, parachutes, radar equipment~ these are 

19 the things that have actually been tixed. They haven• t 

20 required a lot ot nuclear weapons primaries design 

21 changes. 

22 In fact, these facilities, the DAAHT and 

23 the hydrodynamic facilities, aren• t as important in 

40 
24 discovering the safety problems as Greg said. It's only 

25 in resolving that the solution to the safety problem is 
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40 in fact successful. 1 policy, if the first weapon didn't work, you can send the 

In my comments last fall, I suggested an 45 second one and it really would.n' t make any difference in 

3 alternative be considered, that is represented on 3-39 in 3 the outcome . 

Chapter 3, weapons design. Unfortunately the language So reliability is not what it sounds like. 

that was summarized from my comments got it totally It's not that your car isn't going to start and you're 

6 backwards, and the alternative reads now, "An alternative 6 going to be stuck in the middle of nowhere. The 

to operating DARHT to ensure weapons safety and 7 likelihood of a problem occurring in the stockpile where 

reliability, operate DARHT to design prototype weapon ... " 46 8 all the weapons go bad at once is extremely low, and I 

In fact, my comment and suggestion was that DARHT be 9 really ask that the EIS look at tryinc; to get some 

41 
10 specifically restricted from designing nuclear weapons 10 quality, quantitative estimates of what that likelihood 

11 and only be used to study weapons safety and reliability 11 really is. 

12 problems that might evolve. 12 I appreciate Bob's comments, you know, 

13 In fact, that was the position of the 13 underlying that there's been no problem found in safety 

14 Galvin Task Force. When we looked at hydrodynamic 14 in aging, in the interaction of the ae;ing process in 

15 testing in general, the hydrodynamic testing was 15 weapons and I appreciate that honesty and direct 

16 important only to resolve safety and reliability 16 discussion. 

42 17 problems -- low probability that they might or if they 11 Again, the statement ir. S-1 executive 

18 arise, not to be developing new weapons. And they're 18 summary that says "Uncertainty in the performance of the 

19 really only useful confirming that a re-engineered weapon 19 enduring stockpile will continue to ir.crease with the 

20 really works as expected. 47 20 passage of time," is not correct. The Sandia Stockpile 

21 The comment and why this was dismissed was 21 Life Study shows that these weapons actually become more 

22 that the number of test shots, the size of the explosive 22 reliable with age. Most of the problems are found 

43 23 charges, et cetera, is what makes the difference to the 23 before the weapon goes into productior.. And after the 

24 environment, not the intended application of test 24 weapons are in production, most of the problems are found 

25 results, in fact, that's not so. When nuclear weapons 25 in the first three years of the weapor.' s life. 
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are designed, typically half a dozen, a dozen underground From years 3 to 10, the frequency of 

tests, big nuclear weapons explosions were done and :finding problems in the stockpile goe~ down. And trom 

3 hundreds of hydrodynamic test shots. So if you're 3 years 10 to 15, the probability of fir.ding weapon 

designing a new nuclear weapon, you may need dozens or 4 problems goes further down. And in fact, data currently 

43 5 hundreds of hydrodynamic experiments. If you are 5 exists for nuclear weapons out to abot:t 32 years of age, 

6 confirming that a fix to a weapon problem that arises 6 and they do not show a significant rise in weapons 

7 really works, you only need a couple of shots. 7 problems being discovered as weapons t;et to be 28, 29 or 

So the environmental impact of DARHT will 47 B 30 years. 

44 
9 vary significantly depending on whether it is used for 9 People need to understand that this 

10 new nuclear weapons design or just to confirm changes 10 proposed nuclear weapon design lifetime is an arbitrary 

11 that are made. In fact, I believe the likelihood of 11 number, and Dr. Hecker has been quoted as saying that 

12 weapons really being required is significantly low. 12 nuclear weapons can last 30, 40, 50, 60, 70 years just by 

13 The problem of reliability -- I mean, 13 maintaining them on a regular basis. 

14 people talk about reliability -- the way Greg discusses 14 What Victor Reis said in the Programmatic 
48 

15 it, it makes people feel nervous. In fact, what 15 Environmental Impact Statement Prescoping Invitation is 

16 reliability means, if you have a nuclear weapon that 16 the following: "The primary goal of the Stockpile 

45 17 isn't reliable, it means it doesn't explode. Right? 17 Stewardship and Management Program is to provide high 

18 Which, tor most people, is considered safe. 18 confidence in the safety, security anC reliability of the 

19 And since we are no longer in a nuclear- 19 nation• s stockpile and to ensure the effectiveness of the 

20 war fighting situation where we want to launch thousands 20 nuclear deterrence while supporting arms control and 

21 of weapons against an opponent to try to knock out his 21 nonproliferation policy." 

22 
45 

missile silos, if we are only going to use nuclear 22 This is really the very first time that 

23 weapons for deterrence, in a situation where we really 23 the department has acknowledged that arms control and 

24 need to use nuclear weapons, not just for deterrence but 48 24 nonproliferation impacts of new weapons design facilities 

25 for retaliation, which is not really the United States' 25 are actually significant. And by providing this opening 
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1 in the Programmatic Environmental Impact Statement, I "Under this alternative, the facilities would be 

49 
think, as Mary said, we have to consider the PEtS before 2 upgraded, would be maintained, would be kept up," but the 

3 we look at the EIS, because the environmental impact of 3 alternative does not imply that there would be a static 

4 starting up a whole new arms race, another 20 years of PHERMEX -- that it would never change. He did 

5 the arms race without realizing it, that's happened in specifically state that, and I just wanted to point that 

6 the 1950s. That's happened when we developed hydrogen 6 out that, yes, we do take care of PHERMEX. Ke have to; 

7 bombs. That's happened in the 1960s when we designed that's our facility. 

8 multiple warheads. It happened when we went into Star Both of you still have your hands up. Jay 

9 Wars and antiballistic missiles. And the likelihood of 9 has been here for a while. You have also spoken before, 

10 starting another arms race and having to go back into 10 so let's let Jay speak. I believe that that was why he 

so 11 nuclear weapons production, which in this country is a 11 wan ted to come up here. 

12 300-billion dollar environmental impact for the cleanup 12 MR. COGHLAN: My name is Jay Coghlan. I 

13 of the last generation• s cleanup of nuclear weapons 13 am a research analyst with Concerned Citizens !or Nuclear 

14 facility has to be considered very significant. 14 Safety. For the record, I would like to state that, I 

15 MS. WEBB: Dan, are you almost done'? 15 think my main criterion tonight is whether I'm bored or 

16 MR. KERLINSI<Y: That's it. Let me see if 16 not, and based on this criteria, I already judged this 

17 I have anything I desperately have to -- that's l!:!nough. 17 hearing right here a resounding success. 

19 MS. HEBB: Thank you. Both of you have 19 I got a prepared statement. It will take 

19 your hands raised. You have both spoken before. There's 19 me about three minutes, I guess, to read. 

20 a gentleman in the back who hasn• t spoken who has had his 20 MS. WEBB: That would be great. 

21 hand raised for quite some time. I recognize you, but -- 21 MR. COGHLA.N: It's roughly divided into 

22 MR. WATSON: My name is Scott Watson. I'm 22 two subjects; that on possible hydronuclear testing at 

23 responsible for PHEP.MEX operations. I speak on my own 23 OARHT and on the need for programmatic review in advance 

24 behalf tonight. People's comments previously, I just 24 ot DARHT. I will state as well that I certainly plan on 

25 wanted to comment on these issues which I have firsthand 25 offering detailed comment before the comment period is 
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1 knowledge. Mary has asked the question why PHERMEX 1 over, but I'm just going to stick to these two little 

2 itself is not being upgraded and that the PHERMEX upgrade 2 subjects right now. 

3 option was basically just to rebuild DARHT in a PHERMEX 3 Now, with respect to hydrodynamic or, I 

4 building. 4 mean, hydronuclear experiments possibly being conducted 

5 PHERMEX is a different technology than 5 at DARHT -- t'irst of all, I appreciate Bob Day being here 

6 DARHT. It's a 30-year-old technology and runs up against 6 and Jas --

7 physical limitations Which are -- we basically are up MR. MERCER-SMITH: Mercer-Smith. 

51 8 against as we speak today. PHERMEX will not see future MR. COGHLAN: Jas, yes. I wish Dr. Immele 

9 upgrades that will improve its performance nature, and 9 was present as well, but I understand he's at Mof!et Air 

10 that's because of the physical nature of the problems 10 Force Base right now talking on this particular subject 

11 involved in that type of facility. That's exactly the 
53 

11 o:f hydronuclear testing. It's clear to me that OOE and 

12 reason why DM.HT is a new, different type of technology. 12 the weapons labs want hydronuclear testing. For example, 

13 Another comment I would like to make, Mary 13 a publication just during the month of May of this year 

14 also made a conunent that FXR has recently produced data 14 on stockpile -- what was it'? -- stockpile management, 

15 which is superior to that which will be produced by 15 states that our plan is to gather baseline hydrodynamic 

16 DARHT. That is incorrect. I have a copy of that data 16 and hydronuclear data on all stockpiled weapons systems. 

17 and have offered a number of reports on the radiographic 17 

52 19 quality of images obtained by these machines, and I can 19 The 1995 LANL Institutional Plan 

19 give you a lot of details and reasons why that particular 19 essentially echoes the same. And the 1995 Draft 

20 data is not superior to what DARHT could produce, but 20 Interagency Stockpile Stewardship Plan has six references 

21 suffice it to say that's not the case. 21 to hydronuclear testing, and in that plan described as a 

22 MS. WEBB: Thank you, scott. And you said 22 planned activity for fiscal years '96 and '97, is the 

23 you were speaking on your own behalf tonight. I would 23 performance of these baseline hydronuclear experiments. 

24 also like to mention that in the description of no action 
53 

24 In all of these documents, hydrodynamic and hydronuclear 

25 alternative in Section 3.4, it specifically states that, 25 experiments are often mentioned in some kind of 
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53 1 com.bina tlon to each other. 1 intention to retain various levels of pemissible 

It's w~ll known that LANL conducted 2 testing. If there are to be hydronuclear tests at DARHT, 

3 underground hydronuclear experiments during the testing 54 3 an analysis needs to be performed on the :tacili ty• s 

4 moratorium of '59 to '60. And in their 1988 publication 4 possible impacts on CTBT negotiations, in addition to the 

on hydronuclear experiments, the LANL authors Thorn and 5 usual envirorunental impact. I don't think it's 

6 vestervelt, state that in the late '50s it was recognized 6 sufficient to hide behind classification barriers on this 

that contained hydronuclear experiments were 7 subject. DOE needs to completely rule out hydronuclear 

8 theoretically possible. 8 testing at DAAHT or alternatively open up the NEPA 

9 The operating procedure of CREPA, which 9 process to a discussion of its implications. 

10 involves the graduated add! tion of fissionable materials 10 

11 until a subcritical nuclear reaction becomes detectable 11 Second half of my comments on DAAHT 

12 makes contained hydronuclear experiments feasible. 12 mission and the need for programma tic review. First of 

13 In fiscal year '92, it can be documented that 13 all, I think that the draft EIS is pretty well written, 

14 work was being done at LANL on "CONVEX" projects. 14 remarkably free of typos, and I assume that, in large 

53 
15 "CONVEX" is an acronym for contained nuclear explosions 15 part, that was due to your e-fforts and you are to be 

16 and vessel experiments. The 97 LANL CAMP states that the 16 complimented, but from here I will go on to blast the 

17 LANL physics division is significantly involved in CONVEX 17 EIS. 

18 projects. In early 1993, LA.NL took possession of a 19 MS. WEBB: Thank you, Greg. 

19 vessel that contained up to 22 pounds of TNT blast 19 MR. COGHLAN: But it is a good piece of 

20 equivalent. 20 work. I think you are doing very well in attempting to 

21 DOE presently states that up to 10 percent 21 impress a federal judge. The draft EIS -- excuse me --

22 of experiments at DARHT will be contained plutonium 22 the draft EIS is inherently prejudiced in that it assumes 

23 experiments. All of these experiments are described as 
55 

23 that enhanced radiographic hydrotesting is immediately 

24 being hydrodynamic. Under the present us proposals tor 24 needed regardless of alternatives analyzed or actions 

25 the comprehensive tests ban treaty, nuclear experiments 25 selected in future programmatic review. Furthermore, DOE 
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with fission yields of four pounds TNT equivalent would 1 contends that a Record of Decision on DARHT will not 

still be permissible. 56 prejudice the outcome of the future Stockpile Stewardship 

3 Given all of this and the general 3 and Management Programmatic EIS. 

4 feasibility that hydronuclear tests at this level could 4 The premise that undermines these dubious 

5 be contained, I would like to know if DOE and LANL can 5 suppositions that there is some kind of safety and 

6 categorically state that no experiment at DARHT will ever 6 reliability crisis in the nuclear weapons stockpile that 

54 7 be hydronuclear experiments'? Can DOE categorically state 7 justifies proceeding with a decision on DARHT in advance 

that no experiment at DARHT will ever result in fission 8 to programmatic review, as DOE knows, while granting a 

9 yield? I would like a direct response from present LANL 9 preliminary injunction, a judge ruled or stated, rather, 

10 and OOE people. 10 that ample evidence points to the fact that the nuclear 

11 But in addition, should that answer be no, 11 weapons stockpile is at this time safe and reliable. He 

54 12 I ask that that be explicitly stated in the DARHT final 12 was referring to testimony in March of 1994 by Assistant 

13 EIS and its record of that decision. DOE would then be 13 secretary Victor Reis who reported that the stockpile was 

14 obliged to recognize that a decision to perform 14 indeed safe and reliable. 

15 hydronuclear tests at DARHT would constitute a 57 15 In addition, Dr. Immele, at the DARHT 

16 significant change of mission, which in turn would 16 seeping hearing last December, stated no safety problems 

17 require public notification and due NEPA process. 17 related to aging have yet been found. It's interesting 

19 On the other hand, if the answer is 19 that the judge ruled without knowledge of the 1993 Sandia 

54 
19 hydronuclear testing could be performed at DARHT, I 19 Stockpile Life Study. The life study states that while 

20 suggest that the section on nonproliferation in the draft 20 nuclear weapons age, they do not wear out and are not 

21 EIS be rewritten. That section states that our country's 21 allowed to degrade. They essentially last as long as the 

22 commitment to nonproliferation is evidenced by our goal 22 weapons communities wants them to. 

23 of achieving a CTBT as soon as possible. 23 Defects have, of course, been discovered, 

24 The main obstacle that I know of presently 24 but they've been fixed with existing surveillance 

25 in place towards achieving a CTBT is the weapons states' 25 programs and existing facilities. Historically, defects 

Page 62 - Page 65 



Multi-PageTM 

58 

Page 66 

involved in primaries, which DARHT would ostensibly 

2 study, have been a very small percentage. It there is no 

3 real crisis in safety and reliability since these reports 

4 and testimony, what's changed since then? 

DOE cites the termination of full scale 

6 underground testing as justifying the urgent need for 

7 DAAHT. The life study explicitly shows that no safety or 

8 reliability defects have first been discovered through 

9 full scale underground testing; hence, the loss of 

10 underground testing is not justification for the urgent 

11 need for DARHT in advance of progranunatic review. 

12 In addition, the study states that, based 

13 on historic data, only one actionable defect will be 

14 discovered each year, and for the sake ot emphasis, I 

15 repeat, that what defects have been discovered, have been 

16 fixed with existing programs and existing facilities. So 

17 what's the real need and purpose of DARHT? That purpose 

58 19 and need should be analyzed and justified in programmatic 

19 review. 

20 The DARHT implementation plan shows that 

21 the largest single category of seeping comment was on 

22 this very subject. The public clearly stated that the 

23 programmatic review should precede the DARHT EIS. OOE 

24 effectively demonstrates its prejudice by disregarding 

25 this category of comment and falsely asserting that there 

59._--------------------------------------~ 
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is a safety and reliability crisis. 

Am I doing okay on time? 

MS. WEBB: Well, you're moving on there. 

4 MR. COGHIJ\N: Okay. I will just sum up. 

5 MS. WEBB: That would be good. 

6 MR. COGHLAN: Okay. To sum up, DOE 

7 doesn't have a reasonable basis for justifying its 

9 decision on DARHT in advance of programmatic review. 

9 There is not now, nor is there likely to be in the next 

10 couple of years, the urgency tor DAAHT, but DOE contends 

11 that there is. There is not a crisis in the safety and 

12 reliability of the stockpile. There is no study of 

60 13 interconnected actions and reasonably foreseeable actions 

14 in the draft OARHT EIS. 

15 That's part of my comment I just cut out. 

16 That was in reference to Reis" r-2mark in February on 

17 potential weapons remanufacturing at LANL. 

19 The programmatic Record of Decision is 

19 expected only one year after the DARHT's Record of 

20 Decision. It still puts the programmatic ROD two years 

21 in advance of completion of the first axis. DOE first 

22 committed to prograinmatic review in 1989. There is still 

23 nothing to show for it. I submit to DOE, that the 

24 department still has time to get it right. The 

25 department can still complete a bona fide programmatic 
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1 review that objectively considers the nature and content 

2 of the genuine stockpile stewardship. 

3 DOE should let OARHT rise or fall on its 

4 own merits based on programmatic justifications and not 

5 on false pretenses. 

6 MS. HEBB: Thank you, Jay. You asked some 

1 direct questions of Bob and Jas. And before they answer, 

9 Melvin and Christine have both had their hands up for a 

9 long time. Before they speak again, is there anybody 

10 that has not spoken that would like to speak --

11 MR. LOCKHART: Point of procedure. 

12 MS. WEBB: And I'm sorry, Melvin has a 

13 point of procedure. 

14 MR. LOCKHART: My name is Milton 

15 Lockhart. In view of the ruling to change the format, 

16 are direct questions allowable? 

17 MS. WEBB: That was one of the reasons I 

18 did.n' t entertain it at this time. 

19 MR. LOCKHART: So we're still in the 

20 dialogue? 

21 MS. WEBB: At this moment, we are just 

22 sort of having people talk. We will collect questions 

23 here as I am writing them down. Then if people would 

24 like, a little bit later we will let Bob and Jas answer 

25 all of them at once. 
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MR. LOCKHART: Next point, since 

2 apparently most of the comments are coming back to the 

3 need to establish safety and relia.bili ty of the weapons 

4 systems and since Greg has been asked to furnish written 

5 comment, I would suggest that any comment on safety and 

6 reliability be submitted writt.en rather than verbally --

7 MS. WEBB: I will --

MR. LOCKHAP.T: -- now. 

MS. WEBB: I will accept comments either 

10 way, and it after we have a few ot.her people talk, then I 

11 will be glad, after we have -- everybody has had a chance 

12 to speak, to reopen the floor to Greg so he can finish 

13 reading his statement if he would like to do it that 

14 way. But thank you, Melvin, for your point of order. 

15 

16 

17 

18 

19 

MS. CHANDLER: Milton. 

MS. WEBB: Milton? 

MS. CHANDLER: Milton, yes. 

MS. WEBB: Sorry. 

MR. LOCKHART: Mervin --

20 MS. CHANDLER: Melvin, Martin --

21 MS. WEBB: And I called you "Greg,•• Jay. 

22 All right. First then we will let Chris say something. 

23 Then we will let Susan say something. And then we' 11 let 

24 Christine say something. Then if you have more to say, 

25 we will do it in that order. Chris? 
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1 MR. MECHELS: I'll stand up so people can with me tonight, which is analysis -- I'm sure Bob has 

2 hear me. I'm Chris Mechels, retiree or Los Alamos. What 
62 

it -- analysis by an outside panel looking at some 

3 I noted about the DARHT was I thought that the -- two of 3 problems with DARHT. Some of their conclusions were that 

61 
4 the alternatives that I thought was a better alternative 4 for right now, that OARHT is currently envisioned as 

5 were not considered, and they had to do with the FXR 5 having some problems running it under full voltage, and 

6 facility out in Livemore. One of the alternatives which 6 they are talking about hoping to raise that up to their 

is on Page 34 was the preferred alternative, a single 7 design voltage. Right now they can't run it full 

site. 8 voltage. They are operating at 300 KV. That's very 

9 There's some quotes in there which I think 9 clear from that report. 

61 10 are pretty disingenuous and there's no supporting 10 It's also very clear from that report that 

11 documentation or data provided. One of the, you know, 11 the spot size that's offered is one of the big reasons to 

12 the reasons for not considering the single site when you 12 build DARHT. It's a big improvement, a hope -- they hope 

13 consider the alternatives was, quote, "The number of 13 they can achieve that spot size. When DARHT comes on 

14 shots that could be scheduled to s:upport both programs 62 14 line, it won" t have that spot size. They may be 

15 could be a problem -- could be a problem." "This could 15 surprised. It's very clear in that paper. They hope 

16 be detrimental to both sites --could be detrimental." 16 some day after operating it 50 years, they'll gather 

17 There is no supporting data as to what kind of test 17 enough data finally in the process to finally achieve the 

18 schedules they have or shots or anything like that. It's 18 design spot size. That's very unclear. 

19 just a conjectural statement, and that's a pretty weak 19 None of this -- I mean, it's all presented 

20 reason to dismiss that alternative. 20 that we're going to turn this sucker around when it's 

21 The other comments under the same 21 built, when in fact you won't get a sucker on there 

22 alternative is that DOD would have to continue to operate 22 built. You're going to sucker us running reduced voltage 

23 PHERMEX to support smaller tests for dynamic 23 for a spot size that's optimal. That's very clear in the 

24 experimentation which would not be cost effective to 24 report. The other thing that's quite clear in the report 

25 transport to other sites. There is nothing else to 25 is their analysis of the FXR, when upgraded, is at least 
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support that. It's just another convenient statement, in 1 as capable as DARHT. Again that's no reason not to 

2 my opinion, to justify not considering the alternative. 2 dismiss FXR alternatives. I suggest that FXR, that the 

3 A third statement in that same alternative 3 whole complex needs to be looked at in total. What you 

is that this would not meet the need to replace PHERMEX. 4 have is an excellent prospect to upgrade DARHT. Then you 

5 Kell, I suggest that FXR, from my understanding, is quite 5 can upgrade FXR. Then sandia can upgrade their stuff and 

61 6 capable of being used in place of PHERMEX. The issue is 63 6 basically you have a testing race going on between three 

7 where it's located. 7 laboratories. 

8 On Page 338, the other alternative 8 Mary has spoken to the fact that they 

9 concerning FXR is dismissed, as the dual axis upgraded 9 should do sitewide or stockpile stewardship evaluation 

10 FXR in Livermore was not considered, as DOE does not 10 before they do all of this craziness. I totally agree, 

11 conduct dynamic experiments with plutonium in Livermore. 
63 

11 because what you have here is an arms race going on 

12 Well, we know they don't conduct dynamic experiments in 12 between the weapons labs. Thank you. 

13 Livermore; they conduct them in Los Alamos. That doesn• t 13 MS. WEBB: Thank you, Chris. All right. 

14 mean they could.n' t conduct them in Livermore. If you are 14 Susan, I believe you had your arm up. Susan, and if you 

15 doing a fully contained experiment, they specifically 15 wouldn't mind, if you would come a little closer to our 

16 ought to conduct them in Livennore. Again, this is just 16 stenographer. 

17 a statement that's made, they dismiss them because they 17 MS. HIRSHBERG: I do have a quiet voice 

18 don't conduct them in Livermore. Well, of course, they 18 and for that reason I will also stand. I'm Susan 

19 conduct them at Los Alamos. That is a very weak reason 19 Hirshberg. I'm the nuclear waste and contamination 

20 for dismissing an otherwise interesting alternative. So 20 director for concerned citizens for nuclear safety, and 

21 I think that the alternatives, both of those alternatives 21 my comments at this point are quite brief, but I pn:•bably 

22 were incorrectly dismissed on very weak reasons, no 22 will have some more at some point and be submitting 

61 
23 supporting numbers. 23 written comments as well. 

24 Another comment concerning FXR, there is a 24 I do not in any way want to und.ermine what 

25 paper in the reading room, unfortunat~ly I don't have it 25 has been said by my colleagues, Jay, Mary, Dan and 
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1 various other folks here, but I will be concentrating scientists and that in fact you may very well have some 

2 particularly on what I do believe are the environmental 2 contamination from facilities that are ongoing. I don't 

3 effects of the PEIS as mentioned here, and -- I'm 3 believe it's appropriate to say that facilities such as 

4 sorry -- the EIS as mentioned here, although I do also 4 PHERMEX or DARHT have not contaminated -- have not caused 

64 5 believe that programmatic planning should take place 68 significant environmental problems before you know 

6 first. 6 whether the laboratory in general has affected the deep 

One of the things that concerns me is that 7 aquifer. Now obviously it would be difficult to say it 

8 I don't believe PHERMEX is as good a facility as it was 8 was PHERMEX as opposed to something else, but I think it 

9 perhaps intended to be, not in the sense of not being 9 is a very important issue that needs to be brought up. 

10 able to carry out programmatic requirements but in the 10 Also, we are facing, through the 

11 sense of environmental contamination. There -- there is 11 administration and congress, some considerable cuts in 

12 considerable amounts, I believe, I am hoping I'm not 12 environmental restoration and waste management, and I 

13 wrong, of this much depleted uranium around the PHERMEX 
69 

13 think that it's extraordinarily important that those cuts 

14 site. 14 be included as a scenario for what we• re really facing 

15 Also recently at PHERMEX there was a fire, 15 with DARHT if you're going to, for instance, affect the 

65 
16 which released both high explosive residues which are -- 16 ability of OARHT to -- or would it increase contamination 

17 do contain several toxic components and lithium hydride 17 from the DARHT facility if those cuts were to go through? 

18 into the air, and this tire caused seven tiremen to be -- 18 And I think it's a very real possibility. People may 

19 to end up going to the hospital for possibility of 19 know that our organization is fighting hard against some 

20 serious injuries. That fire burned for nine hours. And 20 of those cuts, but we are -- there's a limit to what we 

21 since this was an accidental fire, that was not included 21 can do. 

22 as a kind of thing that would be considered part of 22 The other thing that I think is important 

23 normal operations of PHERMEX. And my fear is that you 23 and it's ~omewhat of a different tack, is the fact that 

24 could have a similar kind of accident occur at OARHT, 
70 

I 24 the Pajar: co Plateau is such a very rich archeological 

65 25 which would cause considerable amounts of environmental 25 reserve, and that you have some -- an incredibly huge 
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1 contamination that are not being considered here. I 1 number of archeological sites within 200 kilometers -- I 

2 don't believe you have sufficient worse-case scenarios 2 can't offhand recall, but it's well over a couple of 

3 for the facility as it stands. 3 hundred -- within --

4 Some other environmental concerns that MS. RISELEY: A thousand. 

5 have been raised to you right now is that you have a MS. HIRSHBERG: It's a thousand? 

6 situation where both OAAHT and PHERMEX are located near 6 MS. RISELEY: A thousand. 

7 the edge of the mesa top, so that in high-rain MS. HIRSHBERG: I know that' s within the 

66 9 conditions, I would imagine that it would be quite simple 4, 000 meter range, so -- now, a large majority of these 

9 ror there to be fairly contaminated runoff into the 70 9 archeological sites are eligible for the national 

10 canyons. And I think, in general, that that's a not 10 register for historical places. Partially because of the 

11 great place to put these kind of things, and obviously 11 protection they have received from the laboratory, so far 

12 you have a problem at Los Alamos because Los Alamos is 12 they are in quite good condition. This is something th~t 

13 mostly mesa tops, but I do think that has to be kept in 13 needs to be considered if archeologists are ever to get 

14 mind and made a little more clear of what exactly the 14 to those archeological resources. It needs to be very 

66 
15 effects of being on top of the mesa would have. 71 15 clear that the ground will or will not be contaminated, 

16 That brings me to my next point which is 16 so that they can dig in the future. 

17 that there -- presently at Los Alamos there is a problem 17 so I have been told by the na tiona! 

18 which is that the extent to which the laboratory has 18 registry of historic places that it must be considered an 

19 contaminated the deep aquifer is unknown, and that's why 19 effect of the facility if the facility was making it so 

67 20 I have the situation where you have the State of New 20 that archeologist cannot get to those resources in the 

21 Mexico engaging with the laboratory to try to find out 21 future through fear of contamination or whatever. 

22 really what has been the effect on the deep aquifer. 22 At this point, that's the end of my 

23 There is some evidence that suggests that 23 comments, and as I said, I may have some more later. 

24 the deep aquifer has been recharged more recently than 24 MS. WEBB: I appreciate that and I expect 

25 has been previously associated -- assumed by LANL 25 to receive your comments later. Christine, I told you 
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1 some time ago you could speak next. 

2 MS. CHANDLER: In starting, I would like 

3 to thank you for noting our right to speak as private 

4 citizens at these functions and again, thank you. I want 

5 to revert back to some comments that Mary made. She 

6 questioned me, and then I wasn't given to the opportunity 

7 to respond to the question, so if I can do so now I would 

8 like to do that. 

9 Yes, I am aware that LASG does cite some 

10 of John Irnmele's remarks. However, my experience with 

11 those sorts of quotations is, they are generally taken 

12 out of context and it is my practice to discount them and 

13 look at the original source. I appreciate Jay 

14 Coghlan's -- I don't know if I pronounced your name 

15 correctly --

16 MR. COGHLAN: It doesn't matter. 

17 MS. CHANDLER: -- accurate quoting 

18 of Dr. Imrnele' s specific statements that were made at the 

19 December meeting. That is my response to Mary's 

20 questions to me. 

21 With regard to Mary• s reference to the 

22 world court, I have to confess, I find that an incredibly 

23 bogus argument. I say that with some expertise. I have 

24 a law degree in international law from Georgetown 

25 University, so I think I can speak with some expertise on 
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1 the point. The World Court decision will have no bearing 

2 on our ability to test or not to test. International --

3 first of all, it would not constitute international law. 

Second of all, under our system of 

5 government, domestic law takes precedence over 

6 international law. It's the domestic policy of this 

72 7 country, as it was articulated by the president of the 

8 United States, that we will have a nuclear stockpile; 

9 that it will be safe and reliable. That is the law. 

10 That is the domestic policy that governs, and if there is 

11 some problem with that, there is a political means to 

12 address it; we can vote. We have a Congress and we have 

13 an elected body of officials who dictate that policy. 

14 With regard to international oversight --

15 and this is my last comment, I would object to any 

16 imposition of international oversight. I regard that as 

17 an infringement on our own sovereignty. I will reiterate 

18 again; it's the American ?@Ople and the American 

19 political leaders that dictate how we operate American 

20 facilities, and I would object to any move that would 

21 impose foreign control over our nuclear stockpile. 

22 Thank you. 

23 

24 

25 

MS. WEBB: Thank. you. Mr. Lockhart, did 

you want to say anything else? 

MR. LOCKHART: No, thank you, I got mine 

Multi-Page™ 

Page 80 

1 in a few minutes ago. 

2 MS. WEBB: Thank you. Greg, before we 

3 return to you, or Jay before we return to you, I think 

there are some other people that want to speak and have 

5 not yet done so. Did you want to speak, ma'am? And if 

7 you wouldn't mind identifying yourself for our reporter. 

8 MS. HEST: To answer your first question, 

9 I think I want to speak. I'm not sure, so, yes; I will 

10 say, yes, I want to speak. My name is Elizabeth West and 

11 I live in Santa Fe. And I heard kind of by word of mouth 

12 about this and I have absolutely none of the expertise 

13 that evidently you-all have. 

14 When I carne out here, I didn't know 

15 exactly what this meeting was going to be like, and so I 

16 suddenly realized, I'm not at all nervous, because I --

17 I don't know how to talk on the level that you-all do. 

18 It feels like, to me, it's just kind of a regular person 

19 who, on the fringe, is just interested and wants to know 

20 more about this. This feels like a very weird -- a very 

21 weird meeting. 

22 But I suppose I would like to say also 

23 kind of in a funny footnote that I appreciate the fact 

24 that we were able to do it -- I assume it, as a United 

25 States citizen. And I don't know this woman • s name 
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1 (indicating). I have forgotten and I'm sorry, and I may 

2 not get everything accurate but I think she said 

3 something that is germane to what I'm feeling here. 

4 Pardon me if I talk too long. It will be a couple of 

5 more minutes. 

MS. WEBB: That's fine. You just go ahead 

and talk. 

8 MS. WEST: What I see up on the wall 

9 there, if we can call these things walls; I mean, you can 

10 hear everything going on in the next room and I don't 

11 know what they're doing over there. The process, which 

12 is an important thing that we all need to take into 

13 consideration, of course, whether we• re scientists or 

14 people like me wondering what to do next, it begins with 

15 the notice of intent. 

16 And my -- my bias or personal opinions on 

17 how we all work together has to do with this business of 

18 intent in this chaotic and crazy world that we're in 

19 because we're more aware of how chaos works supposedly on 

20 a scientific level. It's pretty much known by scientists 

21 and little people like me alike that where there is 

22 shared intent, there does not have to be a complicity in 

23 result. we don• t all have to have the same results 

24 happen, as long as there is a shared intent. And just 

25 because we have decided to try to work together, that's 
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1 very good, as far as it's going. 

2 I -- I hope that it's somehow based in 

3 some kind or truth in that -- in other words, this shared 

4 intent of trying to work things out, and come to more 

5 understanding and maybe even effect a change, no matter 

6 what side of this issue one is on, won't be dropped after 

these meetings. And that's what I would like to say, 

8 when this woman, young woman -- she's probably about my 

9 age, but I'm in my next half or the century, so -- said 

10 NATO or whatever that world organization was has nothing 

11 much to do with this, of course we know legally that 

12 domestic rules and laws dictate certain behaviors and 

13 outcomes, but we also know that we are part of a global 

14 effort, whether we agree or not; it just is happening. 

15 And so I hope -- and I would like to put 

16 it down in writing or something -- that this notice of 

17 intent is carried forward and so that we do continue to 

18 keep open ideas coming and going. And I will tell you 

19 what it smells like to me. It smells like OAR.HT is going 

20 to happen. It's probably already happening. I don't 

21 know anything about it, but that's my guess, based on 

22 rough estimations of history, based on need, based on 

23 scientific and emotional needs, monetary, also, and based 

24 on the fact that we really don't know how to make change 

25 until somebody helps us see it. 
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1 So since I can't give you an idea of what 

2 to see and how I wish we didn't have to do it, I 

3 certainly don't think a no action alternative is good, 

4 but I don't have the alternative. I think, since it's 

5 probably going to happen in some form, continue to have 

6 meetings, continue to have things be open because there 

7 is a history in this area and in our country and 

9 internationally for behavior that causes lack of trust. 

9 

10 

Now we all know we don't really care about 

that, as long as we can get what we want done, and 

11 supposedly for the safety of our country and world, we 

12 don't really care if people trust us or not, but actually 

13 I think that is an important component. And so that I 

14 would disagree with the heat behind what this woman was 

15 saying and that, no, we must consider global interaction. 

16 And I believe -- I believe this is my last 

17 

18 

statement here. Too bad to end it kind of naively -- but 

I actually believe we have a pretty nifty country. And 

19 I'm a little bit of a Pollyanna, but I would like to see 

20 us take a means that is more creative, more interactive 

21 and more cognizant of the importance of shared intent. 

22 So thank you. 

23 

24 

MS. WEBB: Thank you very much. All 

right. George, you haven't spoken yet tonight and your 

25 hand is up. Again this meeting was advertised to go to 
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1 9:00, but obviously we are going to be running over, and 

2 I just want to let everybody know that we will entertain 

3 all or the comments or all the people that want to speak 

tonight. George? 

MR. CHANDLER: Thank you, Diana. I would 

6 like to make a couple of comments and then address a 

7 couple ot points that have been raised. My comment is on 

8 the -- on the -- as exemplified by Mr. Coghlan's 

9 objection, the process here has been dominated by the 

73 10 desire of the LASG CCNS group to have no opposition, to 

73 

73 

11 have the floor to themselves, and you saw an example 

12 

13 

there. 

And when a Los Alamos person with 

14 expertise who has studied this issue using public 

15 sources -- by the way, as I have -- has studied this 

16 issue who is making important points that have been 

17 raised by people who oppose the DARHT, suddenly there's 

18 an ettort to shut him up, and this has -- this has been 

19 characteristic: of this process from the beginning. 

20 We have had an instance where pressure has 

21 been brought to bear on people from Los Alamos employees, 

22 through the DOE and through their jobs, to stop them from 

23 public participation in this process. And the laboratory 

24 and University of California, to their credit, have 

25 defended the rights of the laboratory workers to speak at 
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1 these meetings on their own as private citizens. 

2 You see in this room a lot of people from 

3 Los Alamos who work in this area, and I think the reason 

that you see these people here is that we have become 

5 tired of reading in the papers and seeing the laboratory 

6 and the city of Los Alamos trashed by activists accusing 

7 us unjustly and irrationally of contaminating the 

8 environment, contaminating Northern New Mexico with no 

9 credible evidence that that's ever happened or has in any 

10 way happened. We've become tired of these accusations 

11 unrefuted, and so you see people here without expertise 

12 who can address these misrepresentations and try to bring 

13 knowledge to the public about what their real practice on 

14 them about Los Alamos and the operation there. 

15 Last night I failed to compliment you, as 

16 everyone else has, on this very thorough document, which 

17 you supervised. I did criticize it, and I will try to 

18 use what's happened here tonight as a way of trying to 

19 make the point again that I tried to make last night: 

20 that there needs to be in this document a succinct 

74 21 statement of the problems that have arisen in the 

22 stockpile, The way that aging takes place, the 

23 misrepresentation that Dr. I<erlinsky has perpetrated here 

24 on the aging process is -- I hope more than any -- I hate 

25 to tell you, it's malice. 
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1 But of course any system, most 1 skeptical about some of the things I read, and the EIS 

2 reliability -- any reliable engineer knows the -- the 2 did not particularly settle my mind at ease regarding the 

3 :feature -- there are criterion known as bathtub curves 3 skepticism. 

4 where a system that goes on-line, in its first few months 4 I appreciate the opportunity to speak. 

5 or years, may have a high grade and so what's called 5 I'm going to address just one particular i tern in the 

6 infant mortal! ty takes place. And then there's a long 6 draft EIS, although there were quite a few things that 

7 period of reasonably steady reliability, and when aging 7 puzzled me, the redundancy, the shallowness of it, but it 

8 of the components takes place, the system begins to 9 was very nice that you spoke of my item because that's 

9 become unreliable again. 9 what I have on my page. I was a farmer for 30 years back 

10 The people who design such systems as this 10 in Wisconsin, and we maintained our own machinery or I 

11 work. with bombs, as well as any other engineering 11 supervised the people who maintained it. And I'm not 

12 systems, try to estimate what that period of steady 12 impressed with analogies that have come down to me about 

13 reliability is. It's a very difficult process, and then 13 comparing the maintenance of the stockpile or safety of 

14 there is a huge effort in the engineering community to 14 the stockpile, the aging of the stockpile, to old cars 

15 try to make these predictions more accurate. These 15 that don't start after 25 years. If you saw what Woody 

16 predictions have been made in the weapons in the 16 Allen in Sleeper, you know that Volkswagens are very 

17 stockpile; however, on the people at Sandia who would 17 reliable. 

18 like to toss off some of these things rather briefly 18 I recognize that farm machinery is not 

19 would acknowledge, there is no way to predict when that 19 nearly as complex by a long shot as the systems and the 

20 bathtub curve starts to turn up again and all the 20 products that come from the weapons programs and from 

21 components in it. 21 LANL, but I suggest, there are certain parallels. I feel 

22 It" s constantly cited by the LA.SG CCNS, 22 strongly that the EIS does not, in any way, prove that 
76 

23 the safety record of the stockpile. If it's been so 23 aging weap.,ns need additional high-tech -- and I 

24 safe, why do we need to worry about it? The fact of the 24 underline -- high-tech study. 

25 matter is, the stockpile doesn't just sit there. It's 25 I was also a private pilot for a number of 
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1 kept safe, it's maintained safe by a constant 1 years and when my airplane needed an overhaul, they were 

2 surveillance and testing of those components, and 2 able to detect cracks in the engine block by various 

3 problems are turned up in testing. And that testing has 3 examinations, Magnaflux and some others that did not 

to continue. There's no way for that safety record for 4 require an ADA million-dollar machine or I would.n' t be 

5 that 10 to the minus 6 -- that you like to quote -- to 5 flying. Here are some of my reasons; some experts have 

6 be maintained without an ongoing test program. You 6 said that thorough physical inspections will reveal most 
76 

7 cannot. So I will stop there. Thank you. 7 problems, as I just mentioned, and would suffice 

8 MS. WEBB: Okay, thank you, George. Some 8 stockpile stewardship. My own experience about machinery 

9 other people want to talk and, Kip, I see your hand; 9 deterioration leads me to give way to this view, at the 

10 however, I'm getting :frantic notes from people that we 10 sam~ time, even examining or testing every component 

11 have been sitting here for a couple of hours and we would 11 regularly, let alone on a sampling basis, will not 

12 like to take a break. If you have a very short thing, I 12 prevent all breakdowns or accidents. 

13 will entertain it, otherwise we will take break. You 13 Number two, the EIS provides no summary of 

14 have something short? 77 14 results from the several years of existing radiographic 

15 MR. CORNELl: I'm sorry; I don't know your 

16 definition of short, but it's one page. 

17 

18 

MS. WEBB: That's short. 

MR. CORNELl: And I will try to stick to 

19 the script as close as I can. My name is Kip CornelL 

20 And I live here in town. I'm not associated with any 

21 particular group, but concerned about the old nuclear 

22 program starting ba.cJc.. Long ago when I was told as a vet 

23 of World War II that I could throw away my electric meter 

24 because the nuclear system was going to take care of 

25 everything instead, I have -- in fact I became a little 

15 tests. I have read reports in a recent New Mexican paper 

16 that aging problems have not caused th~ removal of any 

17 nuclear weapons from the stockpile and only 257 defects 

18 relating to safety and reliability have been found out of 

19 I believe the entire 70,000 nuclear weapon stockpile. 

20 That's three-tenths of one percent. 

21 We currently are able to have 8, 000. To 

22 get down to 8, 000 nuclear weapons, three-tenths of a 

23 percent of that, if my calculation is right, 24 weapons 

24 would have those -- might have those defects. surely 

25 when we attack Bagdad, we're not going to go there with 
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just one weapon, anyway. 

I would like to know, for example, how --

3 how many cracks have been round, where they were, whethf!'r 

4 we are talking metallic fatigue, cracks, or problems like 

5 in the Challenger episode, or what these cracks were. 

6 The EIS was very uninformative on that. I don't quite 

7 see what this kind or information should be classified as 

8 especially when we are talking about an 98 million-dollar 

9 facility where depleted uranium will be exploded, and we 

10 

11 

12 

13 

14 

15 

all know that depleted uranium does not mean it is not 

dangerous. 

Number three, if the design life of an on 

atom bomb is 25 years, when is it considered to be aging? 

There's the bathtub curve. When does it kick in? You 

asked that question yourself. I would like to know. As 

16 I recall, bombs and nuclear growth around the world, it's 

17 really not many years apart from the SAC strategy where 

19 the bombs used at that time. At what ages were they 

19 discarded or reworked or were defects found before 

20 discarding? 

21 What's happened to the information that's 

22 been derived from underground testing, from retesting the 

79 23 SAC weapons, all the others that have come and gone 

24 through the testing. Can't we perhaps work on good --

25 haven't we b9en able to develop good computer models that 
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1 would tell us where these things are? I'm not sure if 

2 the EIS explained to me that every one of the weapons 

3 that's out there in the stockpile that's going to be 

4 dismantled and tested, I expect it will be on a 

80 5 statistical sampling basis, and what happens with the 

6 other ones that are not checked? 

In short, we need a great deal more 

information where I'm convinced that the task of 
81 

9 stockpile stewardship actually requires a facility like 

10 DARHT and unfortunately the EIS did not convince me of 

11 that, either. Thank you very much. 

12 MS. WEBB: Thank you, Kip. W'hat I would 

13 like to do at this time is, it'"s ten minutes until 9:00. 

14 I would like to take a 20-minute break to allow everyone 

15 time to disburse, reassemble, have a look at information 

16 in the other room. And as Bob Day said earlier, it's 

17 extremely good and, I think, interesting. After that, we 

19 will reconvene. Greg, you've been wanting to talk again. 

19 Jay --

20 MR. COGHLAN: I have one other response of 

21 a question. 

22 MS. WEBB: And we' 11 readdress those when 

23 we reconvene, so until ten after. 

24 (Break taken at 8:47 p.m.) 

25 MS. W'EBB: All right. Lf!'t's rf!'convene. 
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1 Thank you, we ran a little bit long on that break, but I 

2 think I needed it. And it's 20 after the hour. There's 

3 a few people I think that wanted to speak but haven't 

spoken. But before we took the break, what we said we 

5 would do next is let Bob and Jas answer a couple of 

6 questions they have been itching here to answer, and then 

7 we will let you speak. You haven't spoken yet, and Greg 

9 we had promised you that you could have the floor again 

9 tonight, also. So first of all -- where are my notes? 

10 Here are my notes. First of all, Bob was asked the 

11 

12 

13 

direct question by .ray that he would like to answer. 

MR. DAY: The -- I don't have a quote. 

The question related to hydronuclear experiments in front 

14 of D~T, plans and expectations for that, I believe is 

15 the question. Is that correct, Jay? 

16 MR. COGHLAN: Yes, and I was looking 

17 essentially for a categorical answer as to whether or not 

18 they may occur. 

19 MR. DAY: I think a number of people may 

20 not know what a hydronuclear experiment is. There is a 

21 report; you have it obviously, and it may be in the 

22 public reading room by Vestervelt and Thorn, which talks 

23 and defines nuclear experiments. And the definition 

24 there is hydronuclear experiments are experiments where 

25 you have some nuclear yield. And it talks about yields 
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1 up to four pounds, four pounds of high-explosive 

2 equivalent. 

3 There are no plans for such experiments in 

4 front of DAR.HT, no preparations, no plans for that kind 

5 of experimentation, and -- and no requirement on the part 

6 of OOE for such experiments. There would have -- OOE, in 

7 order to do such experiments, would have to have all the 

8 appropriate documentation that would be necessary to do 

9 that, involving all the plans necessary to do that, if 

10 that was a requirement. There are no plans, no 

11 expectation for that now or in the future. 

12 OR. KERLINSI<Y: Could it be done? Could 

13 four pounds be contained within a vessel? 

14 MR. MERCER-SMITH: Of course. The yield 

15 of the high explosives is significantly higher than four 

16 pounds and, yes, you could well contain that. However, 

17 the question is whether it is a good idea to conduct an 

19 experiment which, if it got out of hand, was in a double-

19 walled container right next to a 100-million-dollar 

20 machine. It does not seem to me to be a particularly 

21 wise idea. 

22 If you were going to do a hydronuclear 

23 experiment, the Nevada test site would be the obvious 

24 site to do it, where you have a variety of containment 

25 techniques. But again the issues of hydronuclears are 
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1 national policy issues. I personally wouldn't do one 

2 next to a machine that sensitive. 

3 MS. WEBB: Bob, do you want to say 

4 

5 

6 

anything else about it? 

MR. DAY: No. 

MS. WEBB: Jay, does that answer your 

7 question? 

B MR. COGHLAN: Yes, thank you. 
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9 MS. WEBB: Thank you. All right, we also 

10 had a couple of direct questions here, I believe, from --

11 from Dan. Dan, you asked a couple of questions, and I 

12 was not clear if they were rhetorical questions or direct 

13 questions regarding static radiography at DARHT, 3-D 

14 codes, and what is meant by reliability in the context of 

15 what we're talking about here. And you made some 

16 statements regarding the Galvin Task Force. Although 

17 obviously the Galvin Task Force report is in the LA.NL 

18 community Reading Room, I was wondering if you intended 

19 to have us -- were you asking us to include the Galvin 

20 Task Force Report as part of the record of this 

21 proceeding? Obviously you don't need to give me a copy, 

22 if you wanted to do that because I have a copy, but I'm 

23 asking you, and you are nodding your head, yes. 

24 DR. KERLINSKY: Thank you for making that 

25 nice suggestion, and just the national security section 
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1 would suffice where you could -- it would be easier to 

2 find the recommendations about stockpile stewardship and 

3 hydrodynamic testing in the context of the national 

4 security section of the Galvin Task Force Report. 

5 MS. WEBB: All right. Then we will enter 

6 that section of the Galvin Task Report for the record for 

this meeting. Even though you didn~ t physically hand me 

8 one, I know what you mean. Thank you. And then you had 

9 some other questions of Bob or Jas. Would you like to 

10 respond in retrospect to some of the things Dan asked 

11 earlier or, Dan, did you want them to respond? 

12 DR. KERLIN SKY: Sure. 

13 

14 

MR. DAY: The issue of static pictures. I 

think it was stated in a way where we may be confusing a 

15 statement asked as a question -- stated as a question, 

16 and we could be creating confusion between static 

17 pictures and dynamic pictures. I think that's true. 

18 There could be some confusion. 

19 MR. MERCER-SMITH: And the question also 

20 was whether you would use DARHT to --

21 MR. DAY: Do static --

22 MR. MERCER-SMITH: -- do surveillance. 

23 

24 

25 

MR. DAY: The surveillance program, static 

radiography is done by different kinds of machines. It 

is not done by OARHT. The analogy with the dental X-ray 
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1 is, quite frankly, one that I use because I understand 

2 it. It's the way, you know, you look for a cavity or 

3 hole or something in the tooth. You can take an x-ray 

4 picture and get a piece of film. And when we are looking 

5 for our data, we take an X-ray of sorts and get a piece 

6 of film. 

7 One of the major points is that that 

8 picture has to be very short because things are moving 

9 very fast. so it's not a static radiograph in the sense 

10 that the dentist does, where the technician asks you to 

11 hold real still. It's a radiograph where you're trying 

12 to make the pulse real short so as the stuff is moving 

13 you can freeze it, freeze frame it, and get information 

14 about where things are in time. And that's one of the 

15 key points about DARHT. And it's actually one of the 

16 important points is, that high quality in that kind of 

17 situation is very hard to achieve. It requires very 

18 precise control down to the electrons; very short pulse, 

19 in this case, about 15 nanoseconds, 16 nanoseconds, very 

20 tight control of the energy to make sure all the source 

21 is real small. 

22 And that's been when Scott talked about 

23 the technology. Those are some of the technology issues 

24 that we have been developing and which we've been able to 

25 control in order to improve this, in order to improve 
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1 this source, and one of the reasons we will be ab1o? to 

2 get much better data. 

3 OR. KERLINSKY: I just want to say thank 

4 you very much for that clarification because I think it's 

5 important to note that, going through this EIS process, 

6 we are actually clarifying statements. We were just 

7 reviewing the Notice of Intent, and the language of the 

8 Notice of Intent talked about the X-ray pictures telling 

9 us details about the 3-dimensional condition of internal 

10 components, and I think this is very helpful. 

11 MR. MERCER-SMITH: Let me try to explain 

12 that. If all you are interested in is static 

13 radiography, there are much easier ways to get it. 

14 DR. KERLINSKY: That's right. 

15 MR. MERCER-SMITH: The issue that OARHT 

16 has is the dynamic response of materials to shockloading, 

17 and so how do materials behave after they've been 

18 subjected to the shockfront developed by high explosives. 

19 And that's the function where DARHT and the plan for that 

20 machine are unique. 

21 OR. KERLINSKY: The second part of the 

22 question about surveillance being done at OARHT or not 

23 being done at DARHT, a similar kind of clarification? 

24 MR. DAY: Let~ s go back, though, one 

25 step. Issues related to surveillance can and are 
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1 addressed at DARHT. 

2 OR. KERLINSKY: Issues related'? 

3 MR. DAY: R~lated to surveillance can and 

4 are addressed at OARHT, because frequently as a result of 

5 surveillance, you find it. We find the dents and cracks 

6 and holes and changes and those kinds of activities. And 

1 as part of fulfillment of the -- of that program, we 

8 investigate those kinds of issues in a dynamic sense. 

9 DR. I<ERLINSI<Y: Right. 

10 MR. DAY: Because it's not the fact that 

11 they are static that's the issue. The issue is what 

12 effect do they have dynamically. 

13 DR. !<ERLINSI<Y: Right. 

14 MR. DAY: So if -- so DAAHT is related in 

15 a very tight way, in some cases, to issues related to the 

16 surveillance program. It is not the first thing you do 

17 in a surveillance program. The first thing you do is you 

18 look at the static radiographs, look and take things 

19 apart and -- but it is a piece of how you handle 

20 surveillance issues. 

21 DR. !<ERLINSI<Y: Let me see if I've got it 

22 right. Do you expect to find flaws in an aging weapon 

23 by -- in OAR.HT, or once you find a defect, are you going 

24 

25 

to use OARHT to analyze? 

MR. DAY: You actually do both. The 
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1 baselining that we talk about is part of that where you 

2 actually look to see what you have, and then compare, in 

3 

4 

5 

the future, dynamics, because it's the dynamic part of 

the process that's part of the key. Can they or can you 

see all such issues in static pictures? And the answer 

6 is, no, you can't see all such issues. 

DR. I<ERLINSKY: You see, the major issue 

8 that I was asking for resolution is, how, using mock 

9 materials, you know, not the real plutonium, but a mock 

10 material to simulate the pit, you know, and compressing 

11 that with the explosion and taking a picture of that 

12 explosion really tells you about either the current 

13 status of the real pit, or tells you about an aging 

14 effect of an aging pit, because the material you are 

15 compressing is not the real material. That's where I 

16 have been stuck. If you guys could help me clarify what 

17 that is, really what was initially described as 

18 benchmark. 

19 MR. DAY: Let's step back one step from 

20 that, because this is also the issue related to nuclear 

21 testing. In order to ensure that the devices work, we 

22 have one sure way of doing it, and that's to take them to 

23 Nevada and see that they perform as we expect. 

24 That technique is not available to us. 

25 There is a moratorium on compreh'!nsive test bans, and 
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1 

2 

3 

that's full of high fidelity. Highest fidelity 

experiment is not available, so we do -- our job is to do 

the highest fidelity experiment that we can do under the 

4 constraints that we have, so the surrogate materials 

5 are -- provide some of the highest fidelity information 

6 that we can get in a routine -- in a routine way. And 

7 that information can be key to understanding some 

8 problems. I don't think we propose that it will 

9 understand all problems in the stockpile, but there are 

10 pieces and parts that we may not be able to sample, and 

11 the answer to that is yes. 

12 OR. f<ERLINSKY: There is a wonderful 

13 discussion in 3-3 where you talk about surrogate 

14 materials and describe the ditferenc~ between tantalum 

15 and weapons with plutonium, higher strength, higher 

16 melting point; the difference between lead that's 

17 sometimes used that has lower strength and lower melting 

18 point, you know. Do you currently have a simulated 

19 material that is described that acts as current status of 

82 20 these various weapons, and do you currently have a 

21 simulated material to -- to simulate, you know, for an 

22 aging eft'ect? 

23 MR. DAY: We do many experiment to 

24 understand aging effects. We try to accelerate the aging 

25 process. Sometimes we heat something and that 
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1 accelerates the aging process, and there are other things 

2 you can do that can help you understand how things might 

3 age. And we do those -- we do those kind of experiments, 

4 

5 

6 

7 

8 

9 

10 

11 

and we try to use materials which have as high a fidelity 

as we can achieve. And there are -- there are no -

there's no way of addressing all of the issues without a 

full scale test. 

DR. I<ERLINS!<Y: So --

MR. TRAPP: can I put an example in here? 

MS. liEBB: could you please identify 

yourself for the record"? 

12 MR. TRAPP: Yeah, T . .J. Trapp, nuclear 

13 materials program manager :from Los Alamos. Let me just 

14 give him a good example o:f the kinds of things we do. 

15 Plutonium is an alloy, and that alloy seems to me -- it 

16 does things all the time. It changes, and some of the 

17 things that can change are like the grain structure, 

18 things like microstructures; it might be cracks or 

19 something. Now doing things like DARHT gives you the 

20 capability to take one material with small grain 

21 structure, look at that, take another cas'! with a larger 

22 grain structure, see the difference in behavior. Then 

23 even though it's not the same material, you can 

24 extrapolate that material to see how you would expect any 

25 issues of -- any safety issues, any reliability issues 
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and other operative issues from the basic material and 

2 have an understanding of knowing a change happened, and 

3 someone doing a test can be given material that relies on 

4 a surrogate, if you do stability tests because that•s an 

5 aging effect, that's a real life aging effect. 

6 DR. KERLINSI<Y: So let me ask, looking at 

7 the grain structure change, have people constructed a 

8 surrogate rna terial for that and carried out a 

9 hydrodynamic test to see what the compressibility of that 

10 surrogate material was to be able to see if they could 

11 extrapolate that to the plutonium? 

12 MR. TAAPP: There is no surrogate that 

13 behaves in every sense like plutonium. so what you have 

14 to do is take a material and mimic one particular piece, 

15 and sometimes another material can mimic another 

16 particular behavior pattern. And in between doing all of 

17 those, you can put together something that's somewhat ot 

18 a representation of plutonium. And yes, people have done 

19 that. That's the kind of thing that people are doing. 

20 One of the things that people are trying to do in the 

21 surveillance area is moving from what I call a 

22 retrospective surveillance, looking at something to see 

23 if it's gone wrong, to something that's predictive. We 

24 can look and make sure nothing is going to happen in the 

25 future, and that• s where the question becomes very 
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1 important, how do we know whether or not anything is 

2 going to happen in the future? This is predictive 

3 capability when you start looking forward. 

DR. KERLINSKY: So if you want ballpark, 

5 how many shots were done in the last year for simulation 

6 of the current status of plutonium? 

MR. TRAPP: I don't know the answer to 

that. 

MS. WEBB: Dan, in the intt:!rest of not 

10 trying to cut this off, Mr. McCorkle had raised his hand 

11 quite some time ago, said he wanted to say something, and 

12 now I see him packing up his materials and looking to 

13 dart out, and I would like to give him the opportunity of 

14 saying something. 

15 MR. McCORKLE: I have something that I 

16 wanted to say to Jay, and I think there's probably room 

17 to say it in private, and I don't want to make a public 

18 statement and I, yes, I was getting ready to leave. 

19 MS. WEBB: Thank you, and we appreciate 

20 you coming here tonight. 

21 OR. KERLINSKY: Let me wrap up. I didn't 

22 hear the answer on how imploding a surrogate material 

really tells you about the current status about aging, 

future status. 

23 

24 

25 MR. DAY: They can tell you a lot about 
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the hydrodynamics. It can tell you a lot about the 

2 complexion. You can follow density. Because the nature 

3 of the materials are different and the nature of the 

4 materials in the devices, you then have to compare how 

5 well you can predict those with what you predict in the 

6 devices that we have in the stockpile. And there's a 

7 computational part which is always part of what we do. 

8 You've got to understand that -- that -- you have to 

9 understand, there's an issue here. 

10 MR. MERCER-SMITH: There are a variety of 

11 computational issues. If you think of the simplest 

12 possible geometry and impose a hole in it, you know, I 

13 drill a hole in it and impose geometry, that gives rise 

14 to a shape change. That is something that is addressable 

15 by some types ot calculations. And part of what we do 

16 is, by using surrogate materials, follow the 

17 hydrodynamics of that sort of process, computationally, 

18 and then see how well we have done. And then we can 

19 consider extrapolating to those materials. 

20 DR. KERLINSKY: And are there currently 

21 any holes in pits, I mean, that you would be simulating 

22 the status of? I mean, that's -- or is this just a 

23 hypothetical exercise? 

24 MR. DAY: I think there is another point 

25 that we need to go after here and that is the process is 
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1 not just data. A process is the relationship between the 

2 data and the calculations. And then taking that data and 

3 those calculations and extrapolating to conditions in a 

full up device. And so what you do is, you take a set of 

5 data -- and this is also true in the underground test 

6 program in terms of understanding. You can validate most 

7 of the military requirements with real experiments, but 

8 in the case of trying to understand how the device works, 

9 and the data tells you how well the code works. And so 

10 there is this -- there is this constant process, part or 

11 the scientific process of having data, comparing it with 

12 calculations, using those calculations to drive what you 

13 don; t understand to go back to create additional data 

14 which better illuminates the code, and it's through that 

15 process of calculating and experimenting that you get a 

16 better understanding. 

17 OR. KERLINSKY: One last one from a 

18 comment. 

19 MS. W'EBB: All right. Your last one was 

20 your last one. So is this one your last one? 

21 OR. KERLINSKY: This will be my last one. 

22 There is one sure that way you knew weapons would work; 

23 

24 

that is underground testing. Isn't it true they stopped 

doing underground experiments over a decade ago because 

25 every time they set off an old one, it went off as 
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1 predicted. So this argument about the only sure way of MR. MECHELS: What I'm sayinq, I didn't 

83 2 knowing 1 t' s going to work is by blowing it up. It was a 2 see you dropping 150 kilotons. I saw you test the small 

3 question that had been resolved within a laboratory 3 stuff so that's the best guess. I'm wondering if you 

4 community quite some time back. 4 were talking about testing primaries. P..re you really 

MR. DAY: No, that's not true. telling us, if you are talking about ICBM and throwing 

6 Reliability tests have been done routinely, and of our 6 them in holes and shooting them. 

systems that have been in the stockpile, and those -- MR. MERCER-SMITH: Those were called 

those were being done throughout the -- throughout the 8 stockpile confidence tests. 

9 program. MR. MECHELS: And those were --

10 DR. KERLINSKY: And were there yield 10 MR. MERCER-SMITH: And they were systems 

11 effects that were significantly different than were 11 that had been in the field. 

12 predicted on those older weapons? 12 MR. MECHELS: And they were taking real 

13 MR. DAY: We have seen effects of systems 13 systems and dropping them in, because I am very unclear. 

14 that have been in the stockpile that gave us new 14 MR. MERCER-SMITH: Real systems under the 

15 information about how they work and that would cause us 15 constraints of 150 kiloton threshold test bans. 

16 concern about how Well they would work in the future. 16 MR. MECHELS: So if you had a system any 

17 DR. KERLINSK'i: Is that a yes or no? 17 bigger than -- like if you had some 300, you just can't 

18 MR. DAY: Again, it's the issue of 18 do that; right? 

19 understanding. Also there's another point I think should 19 MR. MERCER-SMITH: You could not test it 

20 be clarified. And it seems to be the point that gets 20 at full yield --

21 made a number of times that somehow the only way you can 21 MS. WEBB: Not under the constraints. 

address aging issues is by actually aging 1 t for a long 22 MR. MERCER-SMITH: -- under the 

23 period of time, and a lot of aging issues are related to 23 constraints. 

24 changes. When you test a new system, you are testing a 24 MR. MECHELS: Since that wasn't a full 

25 system or looking at a system -- in a way you are testing 25 yield, that means you had to modify if you were going to 

Page 107 Page 109 

a system in a way where there are changes. Those changes test it. 

2 are what you see as you age so that every experiment that MS. WEBB: Chris, you said you had a brief 

3 we have done in Nevada and in our experiments have helped 3 comment. 

to give us information on aging because, again, it's MR. MECHELS: I thought it was brief, but 

5 experiment in comparison with the calculation that gives 5 it • s more complicated than I thought. I am still 

6 us the confidence in both the aging issues as well as the 6 unclear. 

7 other issues that we had. so it's not -- the situation MS. WEBB: I would like to note for the 

8 is not quite as straightforward as you would --·as we 8 record, during the break, Kip informed me he would like 

9 might believe from that kind of a statement. 9 to correct his testimony and he will be providing me with 

10 MR. MECHELS: A clarification. I think 10 a written correction to that. So I just want to note for 

11 when you talk about doing full up tests in Nevada, you 11 the record that we will be looking for that. 

12 must not be talking about testing 150 kiloton warhead 12 We have promised Greg a long time ago that 

13 because I don• t think Nevada has announced any testing. 13 he could talk. And Greg, it's been a long time, and we 

14 So what are you testing? Are you taking testing -- 14 appreciate your patience. 

15 testing primaries? 15 MR. CUNNINGHAM: I just wan ted to try and 

16 MR. MERCER-SMITH: He's referring to a 16 answer some of the questions in the two and a half hours 

17 time when we did test, in the past, in the past tense. 17 since I last talked. 

18 MR. MECHELS: He was in the past? But I 18 MS. WEBS: And we appreciate your 

19 thought Dan was saying you hadn't tested full up since 19 patience. 

20 ten years. I don't know. I don't see you testing big 20 MR. CUNNINGHAM: One of my questions that 

21 things in Nevada, so you could not be testing unless you 21 the gentlemen back here asked was the average age the 

22 are dropping in holes. 22 weapons that were retired back when there were a-52s, and 

23 MS. WEBB: Suffice it to say that we are 23 I think you are referring to maybe '50s, '60s, '70s, that 

24 not conducting underground nuclear tests in Nevada. 84 24 time frame. And up until 1958, the average age of 

25 MR. DAY: And have not in 1994. 25 retiring a weapon was 4.5 years. During the 1960s, the 
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average age was approximately 11 years, and we now are environmental impact. 

going to have weapons in stockpile for much, much longer And we think that if containment vessels 

85 
3 than that, just to answer that question. 3 aren't going to be used, we need a stronger justification 

MR. CORNEL!: What was done with the for why their use is not justifiable. It's too costly. 

5 weapons after 11 years? I think the operating cost I saw indicated the operating 

MR. CUNNINGHAM: They were retired from 6 cost would double by using containment vessels from 6 

stockpiles. They have been out of the stockpile for many 7 million to 10 million per year. And so I think that 

years. 8 needs to be made clear that by using containment vessels, 

9 MR. CORNELl: Were they refabricated? 9 it's going to cost an extra $4 million a year. Is that 

10 MR. CUNNINGHAM: I don't know how to 10 worth the advantage you gain in terns of not 

85 
11 answer that question. 11 contaminating the environment any more than it already 

12 MR. DAY: The components would be 12 is? 

13 disassembled. Usually the specia.l nuclear materials 13 My last -- or not last question, but 

14 would be reprocessed and used again, but the device 14 fourth response, is with respect to the Galvin 

15 itself would be disassembled. 15 Commission. Or. Dan Kerlinsky served on the Galvin 

16 OR. KERLINSKY: And you use data from the 16 commission, which I hope allows everybody to realize that 

17 '70s and '80s to compare with the '50s and '60s'? 17 a lot of the commissions that I'm citing, review 

18 MR. CUNNINGHAM: I don't recall what was 18 committees that I'm citing, were independent commissions. 

19 compared. This is out of an old report. 19 And Dan, obviously, is an independll!!!nt thinker. 

20 The next question that I wanted to answer 20 The Galvin Commission was headed up by 

21 was in terms of access to documents. Jay made a comment 21 Robert Young, a CEO at Motorola. And there was a variety 

22 that since I work for the laboratory I have special 22 of industrial, academic, and what. I would call activists, 

23 access to documents, special access to knowledge. one 23 for lack of a better term. That Galvin commission came 

24 document that I don't have is the Sandia Stockpile 24 up -- the first recommendation in the list of 

25 Lifetime Survey because it's not being made available to 25 recommendations was to implement DP!.RHT. The first 
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the public is my unders~anding. 86 recommendation of the Galvin Commission was to implement 

MS. WEBB: Thanks to you -- 2 Dl\RHT. 

3 MR. CUNNINGHAM: That's one document that And another recommendation that the Galvin 

Dan, Jay, everybody else seems to have except the 4 commission came out with was to eliminate the stockpile 

representatives from the laboratory. 5 stewardship activity in Lawrence Livermore which 

MS. WEBB: Thanks to the fact that Greg 6 presumably is enough justification to not consider 

7 Mello earlier this evening submitted it tor the record, 7 alternatives that would locate a very central part of 

8 we will now have it in th!! public reading room along with 8 those science based stockpile stewardship activities at 

9 the transcript of this as soon as we have it. 9 Livermore, which answers Chris Meche!' s comments. 

10 MR. CUNNINGHAM: I would like to ask Greg 10 Jay made a comment about hydronuclears. 

11 Mello about that a week ago when I was in the office 11 He said that he wanted a categorical exclusion on 

12 gathering all of this information, but I guess I will 12 hydronuclear and Bob and Jas tried to answer that 

13 research -- 13 question, and I would just like to add my view on that. 

14 MS. WEBB: I don't. think Gr~g Mello is 14 I think that obviously it depends highly on the 

15 here. I don't see him. 15 comprehensive test ban being negotiated and hopefully 

16 MR. CUNNINGHAM: I question the special 16 implemented. And that it depends on the threshold of the 

17 access to information at any rate. The ne:r.t question is 17 comprehensive test ban, and we should take advantage of 

18 relative to something that Elizabeth -- I think it is7 -- 18 whatever that threshold is, and it just depends on what 

19 she's not here. She talks .about shared intent, .and I 19 that threshold ends up being. Jay also stated that --

20 think I volunteered that one of the things that came out 20 MR. COGHLAN: can I correct one thing, 

21 of the meeting that citizens of Los Alamos have in 21 though'? 

85 22 response to the forum last fall was that we didn't think 22 MR. CUNNINGHAM: one more comment 

23 there was very good justification for why containment 23 and you can comment. Jay also stated that it's the 

24 vessels should not be used. It seems like containment 24 quote, unquote, weapons states that are pushing for 

25 vessels solved some of the problems in terms of 25 higher thresholds on the comprehensive test bans, and I 
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1 would like documentation made available :for that, if you 

2 have a docurnen t that supports that. 

3 MR. COGHLAN: The correction -- I dicln' t 

4 ask for a categorical exclusion; I asked for a 

5 categorical answer to the question. 

6 MR. CUNNINGHAM: Your words were 

7 categorical exclusion. 

8 MR. COGHLAN: I did not say that. I asked 

9 for a response to the question of whether or not there 

10 will or will not be hydronuclear tests. 

11 MR. CUNNINGHAM: Either you or Dan said 

12 categorical exclusion. 

13 MS. WEBB: Perhaps we will have to wait 

14 for Irene to get her transcript typed up, and then we can 

15 see who said what because, to tell you the truth, I don't 

16 remember the verbatim quote. Please let Greg finish~ 

17 MR. CUNNINGHAM: Three more points. 

18 Or. Kerlinsky indicated that most of the safety problems 

87 19 have been solved in the 1960s. The one-point safety 

87 

87 

87 

88 

20 criterion was not even established until 1968, but the 

21 one-point safety criterion indicates that you have to 

22 have a one in a million, only a one in a million or less 

23 chance of getting nuclear yield out of a device, out of a. 

24 device that's accidentally detonated. That criterion was 

25 not established until the 1960s and computer counts 
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1 didn't have the predictive capability to predict 

2 one-point safety until 1988, according to Dr. Kidder in 

3 one of his reports to congress. 

4 And I would argue that one-point safety is 

5 a -- is a very vital mission that we serve, because 

6 one-point safety is not related necessarily primarily to 

7 aging. It's related to inherent design flaws that 

8 potentially take years and years of testing to decide 

9 whether or not that it is a design flaw that could cause 

10 a one-point safety failure. The reason is, the 

11 sensitivity to various points on the outerexplosive where 

12 the one point would be initiated is not well understood 

13 and needs to be multiple tested, multiple different 

14 points in a code that can reliably predict such 

15 

16 

performance. And we don't have a 3-0 code that can 

reliably predict such performance because we don't have 

17 the 3-0 information that would be provided by DARHT to 

18 benchmark that kind of a code. 

19 Last comment on Dr. Kerlinsky's statement. 

20 He said that the sandia Report indicated that high 

21 

22 

23 

maintenance is needed, and I have a very long statement 

here that I won't read, but to summarize, there are many 

problems with just having an inspection, maintenance, 

24 replacement kind of strategy as your entire science based 

25 stockpile stewardship program. That's called 
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surveillance. That's not science based stockpile 

stewardship. 
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One problem is that materials can become 

4 unavailable. A very explicit example of this is, the 

5 Rocky Flats Production Plant was the only plant producing 

6 the pits that formed the central core of a primary of a 

7 nuclear device. Rocky Flats stopped producing pits, and 

8 !or that reason, two of the weapons that remain in our 

9 stockpile, according to the recent Nuclear Posture Review 

10 headed by the Secretary of Defense, two of our weapons do 

11 not have insensitive high explosives. They have the old 

12 style high explosive, which makes them more susceptible 

13 to one-point safety hazards. 

14 That is to say, if they have a one-point 

15 safety problem, the fact that they have old high 

16 explosives makes them more susceptible to accidental 

17 detonation and potential nuclear disaster. Those devices 

18 were not upgraded to devices that could have IHE, 

19 ins"!nsi tive high explosives, because there was no vendor 

20 to produce substitute pits that would not have required 

21 the experiments and testing that would be required to 

22 solve the problem otherwise. 

23 And the other solution was to essentially 

24 take used pits from the stockpiles, and the weapons 

25 experts decided that it would be more testing and more 
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1 costly and there would be underground testing and they 

2 did not do it. 

3 So for that reason there has not been a 

4 safety upgrade. So in effect, not having done this whole 

5 concept of inspection, maintenance, replacement is 

6 seriously affected. Vendors do go out of business. 

7 Materials do disappear. Furthermore processes include 

8 undocumented capabilities and styles of individuals who 

9 retire or just leave. You can't fully specify every 

10 aspect of a production process. We don't fully 

11 understand the production process in enough detail to 

12 know whether or not there are certain missing 

13 documentation of production processes. 

14 I think I -- I have two more areas that I 

15 

16 

would like to comment on and maybe I will comment on them 

if other people comment on them; that is, with respect to 

17 the Nuclear Posture Review, which is available in the 

18 community reading room, and that declares why we need. to 

19 have nuclear weapons. What our objectives are in having 

20 nuclear weapons and gives very explicit figures on how 

21 

22 

23 

many weapons we have taken out of the stockpile, how much 

we have reduced the stockpile, what kind of capabilities 

we have eliminated to save money, how many personnel now 

24 have access to weapons. It's been reduced by 70 percent. 

25 70 P'=tcent fewer peopl'= have access or control of nuclear 
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1 

2 

3 

weapons. There are 70 percent, or on that order, fewer 

storage locations. There are 79 percent -- by the year 

2003, there will be 79 percent less weapons in the 

4 stoclpile. 

5 There is a very vigorous and two-phase 

6 operation to eliminate very large portions of our 

7 capability in nuclear weapons. We are leading the way 

8 and eliminating weapons in the stockpile. But at the 

9 same time we need to hedge our weapons, we need to hedge 

10 those bets with other reliable deterrence. That's been 

11 stated by the secretary of Defense and President of the 

12 United States. I would be willing to comment it people 

13 have questions about this. 

14 And the last item is related to DA.RHT 

15 specifications and how exactly quantitatively DARHT will 

16 improve our ability to do hydrodynamic tests and how 

17 explicit this information will be, and I have some 

18 figures related to that that I would like to discuss if 

19 anybody is interested and asks questions. 

20 MS. WEBB: Greg, I would like to just 

21 clarify something you mentioned. You mentioned that the 

22 Nuclear Posture Review is available in the community 

23 reading room. I would presume that we are referring to 

24 

25 

the unclassified summary of the Nucl"!!ar Posture Review 

and not the classified report itself? 
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1 MR. CUNNINGHAM: It's actually imbedded --

2 I had to sort through 100 documents to find it. It's 

3 actually imbedded in a docum~nt that's entitled 

4 Background Intormation on DARHT EIS. 

MS. WEBB: When we sent it over it was not 

6 imbedded and I cannot answer as to why 1 t is now 

imbedded. Jas indicated to me here by hand gestures that 

8 he would like to clarify something. 

9 MR. MERCER-SMITH: There is a technically 

10 incorrect statement in something that Greg just said. 

11 There is not a direct relationship between the use of 

12 insensitive high explosive and one-point safety. The 

13 weapons in the stockpile are in fact one-point safe. The 

14 use of insensitive high explosives is valuable because --

15 in case of an accidental detonation and the likelihood of 

16 dispersal of plutonium; it is not directly related to 

17 one-point safety. 

18 MR. CUNNINGHAM: To restate what I said 

19 before, the fact that it does not have IHE makes it more 

20 prone to accidental detonation which makes the one-point 

21 safety more important. 

22 MR. MERCER-SMITH: It is not related to 

23 one-point safety. 

24 MS. WEBB: All right. Perhaps you guys 

25 can have a little explanation on this offline. 
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MR. MECHELS: Could I answer very quickly 

to one point that he made 1 I was speaking to FXR LLNL, 

and his statement was that because they were targeted by 

4 the Galvin Task Force to go out of business that FXR is 

5 properly excluded :trom the evaluation. I certainly 

6 question that because Mr. Tarter out of Livermore hasn't 

7 gotten the message. He has every intention to upgrade 

8 FXR and it will cost about $40 million. I haven't seen 

9 anybody shutting the funding off. They are fighting very 

10 hard it keep it. 

11 My comment was, we seem to have a complex 

12 wide arms race within the complexes to see who can build 

13 the fanciest gear, and I suggest it implies to me that 

14 before we build O.ARHT and fancy gear in competition with 

90 15 each other, that we have a stockpile stewardship 

91 

16 evaluation to see what the heck we're doing. 

17 MR. CUNNINGHAM: I can respond to that 

18 briefly. 

19 MS. WEBB: Can I respond to it? I would 

20 just like to point out for the record that the Galvin 

21 Task Force was an independent task force report. The 

22 Department Of Energy has not come out with a formal 

23 position regarding the recommendations o:t the Galvin Task 

24 Force Report. The Department of Energy has not suggested 

25 at this time that anybody should shut down the FXR 
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1 facility at Lawrence Livermore, and that is so stated in 

2 the draft EIS somewhere. I forget Which page. Greg, 

3 please. 

MR. CUNNINGfllo.M: Just a brief response. 

5 Dr. Ray Kidder at Lawrence Livermore National 

6 Laboratories is a highly respected theoretical physicist, 

7 who Congress repeatedly has asked for objective reviews 

8 of the current state of our nuclear stockpile. He had an 

9 article in the Bulletin of the Atomic Scientists 

10 entitled, "Shopping Spree Stop and Started." He itemized 

11 $2 billion worth of proposed facilities, out of which I 

12 think he approved of two facilities, DAAHT being one --

13 another one, and that substantiates the need for D~T. 

14 MS. WEBB: Okay. Thank you, Greg. 

15 Christine has kind of been indicating that she wants to 

16 talk, and Chris is making noises over here, but Christine 

17 indicated she wanted to talk first. 

18 MS. CHANDLER: This is really a question 

19 on process and procedure about the EIS and DARHT as well 

20 as the future ones occurring, and that has to do with 

21 employees -- people who happen to be employees that 

22 participate. At the br~ak you pointed out I should 

23 always be clear in what capacity I speak. I question 

24 

25 

that as an approach, frankly. 

We have two designated officials here who 
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1 speak tor the lab. I frankly think that the preferred 

2 approach should be, people who are clearly designated to 

3 speak for the lab -- people who are not clearly 

4 designated, the presumption should be that they speak in 

5 their own capac! ty until such time that they identify 

6 themselves in the official capacity. I would request 

7 that that be the approach for all the PEIS that DOE is 

8 going to be conducting. I know you only have control 

9 over this one or some authority over that, but I would 

10 suggest that is a proper process. 

11 I think by calling out people, where they 

92 12 are an employee, is inappropriate and I would request 

13 that that process be stopped. 

14 MS. WEBB: Okay. I appreciate that 

15 comment. It is true that Bob and Jas, if they would care 

16 to comment on the Environmental Impact Statement, I would 

17 have suggested to them that probably they should be 

18 speaking as private individuals since they are here in 

19 their official capacity. We have several other folks 

20 here, such as the people who are staffing the information 

21 room. It's little bit less clear, if they wanted to 

22 speak tonight, if they would be speaking as an individual 

23 or in the capacity in which I asked them to come and help 

24 out in the information room. 

25 MR. DAY: Let me clarify that. They are 
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1 here as representatives of the laboratory, with materials 

2 presented and prepared by the laboratory, so people in 

3 the other room are here as representatives of the 

4 laboratory, not in their individual private citizen 

5 capacity. 

6 MS. WEBB: And there's a lot of other 

7 people who work at the laboratory but they are here 

8 tonight because I presume they are interested in being 

9 here, either that or their spouse made them come, and 

10 they are here in their capacity as private citizens. 

11 I don't make a habit of asking people on the record where 

12 they work, and I hope I did not do that. 

13 

14 

I, quite frankly, am not really 

interested, too mueh -- I mean, sometimes it's really 

15 interesting where people work, but for the most part, I'm 

16 sorry if I left the --

17 MS. CHANDLER: I diC.n't mean that as a 

18 eriticism, Diane. I think it's inl".erent in some of the 

19 things going on in this meeting, aE" well as the others. 

20 I think we need to put it out on tt.e table and address 

21 it. 

MS. WEBB: All right. I appreciate that 

23 comment. Mary, you were raising your hand. 

24 MS. RISELEY: I like to think it's 

25 completely irrelevant if the people work at the lab or 1! 
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1 they are a member ot the public~ they have a right to 

2 speak. But I would like to say that tonight we lost 

3 track o:f the vector that is expected by NEPA. And the 

4 vector in a DARHT comment meeting, or in a seeping 

5 meeting, is comments from the public to DOE. And it 

6 seems like a lot of what happened this ttvening is that 

7 that was passed on to other people, and they prepared 

8 rebuttal testimony rather than commenting on the DARHT 

9 EIS itself. And I don't know if it's possible to do 

10 anything like that, but maybe a reminder every once in a 

11 while that the purpose of meeting is to evaluate publicly 

12 the OARHT EIS, and presenting your own personal opinion 

13 about the various alternatives rather than the ideas of 

14 some other members of the public. 

15 MS. WEBB: About ten hands went up, and I 

16 do appreciate that comment, Mary. And I did say earlier 

17 on that the purpose of the meeting is to discuss the 

18 accuracy and adequacy of the EIS, specifically the 

19 environmental analysis contained therein. I did however 

20 say that we would entertain comments on other aspects of 

21 the project for this review project. However, you are 

22 absolutely correct the main :focus of this meeting is to 

23 get your comments on the adequacy and accuracy of the 

24 environmental impact analysis in the document. A. bunch 

25 of hands went up simultaneously, and Chris is one. 

Page 125 

1 Greg is one. Dan is one. 

2 OR. KERLINSKY: We will go around this 

3 way. 

MR. MECHELS: I like that. 4 

5 MS. WEBB: All right, Chris. You may say 

6 something. 

7 MR. MECHELS: Because o:r my earlier noted 

8 trouble with members of Los Alamos National Laboratory 

9 throwing off statements which the public cannot rebut, I 

10 mean, I would like to get a clarification on the 

11 statement he just made; that part o:f the reason we need 

12 DARHT is because, quote, that the -- "that you don't 

13 really understand the production process." Is that the 

14 official laboratory position from these two gentlemen? 

15 MR. CUNNINGHAM: I'm not representing the 

16 laboratory's position. 

17 MR. MECHELS: As a member of the a 

18 laboratory and making a comment like that, is that true? 

19 I'm just saying, is that true? 

20 MR. CUNNINGHAM: Get it out of the Miller 

21 Report. They don• t --

22 MR. MECHELS: Wait a minute. Is that 

23 true? Here are two people who work at the laboratory and 

24 are experts in that area. 

25 MR. MECHELS: I don't care what the Miller 
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Report said. 

that? 
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MS. WEBB: Bob, would you care to address 

MR. DAY: As I understand the question --

5 let me clarify. Are there details in the production 

6 process that are undocumented that give rise to --

undocumented, that had an effect on the stockpile? 

MR. MECHELS: What he said, and of course 

9 I'm asking for his comment, was that part of reason you 

10 need an instrument like DARHT is because you don• t fully 

11 understand the production process. 

12 MiL CUNNINGHAM: That's not what I said. 

13 He's telling me what I said. 

14 MR. MECHELS: What did you say? 

15 MR. CUNNINGHAM: What I said was, there 

16 are flaws in the premise that you can ensure the 

l7 

18 

19 

20 

21 

22 

stockpile through a surveillance program to consist of 

inspection, maintenance and replacement. That• s what I 

said. I didn't say that DARHT resolved the problems. I 

didn't say that was what DARHT was for. That's what I 

said. 

MR. MECHELS: I have a got, you say, part 

23 of the reason you need DARHT is you don• t fully 

24 understand --

25 MS. WEBB: Once again, I would invite --
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MR. MECHELS: I'm just questioning that. 

I'm just saying, is it true? 

3 MS. WEBB: Okay. Chris and Helen 

indicated that they know what Greg said. I would suggest 

S that we wait until we read Irene's transcript to find out 

6 what Greg said. And Mr. Trapp is trying to say 

7 something. 

8 MR. TRAPP: The answer to that question is 

9 that our real life experience is that every time you do 

10 something on a different piece of equipment in a 

11 different way, things change. So no matter how well you 

12 characterize and understand the process, if you think you 

13 will duplicate the same thing again on a different piece 

14 of equipment with slightly different characteristics, 

15 there• s something different. 

16 So the truth is, always things change. 

17 And we have many, many examples of very well 

18 characterized processes. In one case if we pick the 

19 process, and they did this on uranium out of the 1960s, 

20 there Oak Ridge has developed, and they did a wonderful 

21 job, documented it very well, put it away. We tried to 

22 duplicate the same thing. It tool< them six weel<s to do 

23 it. It took us two years. What it lead up to was 

24 cool-down cycles and different purl ties in the equipment 

25 you make between the 1960s and now. 
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So the real world is, every time you 

2 change equipment and do the same thing again, something 

3 is slightly different, and that's it. 

MR. MECHELS: Thank you. 

5 MS. WEBB: All right, and then Milton --

6 can I get your last name? 

7 MR. LOCKHART: Milton Lockhart. I have a 

8 comment on the discussion as developed tonight over the 

9 need for safety and reliability. This flies in the face 

10 of strictly commenting on the environmental effects of 

11 DARHT. It really doesn• t impact the environmental 

12 effects. Having OARHT does cause environmental effects. 

13 But if we restricted it to just the environmental 

14 impact -- we have spent over half of our time tonight 

15 talking about a topic which is not relevant 

16 MS. WEBB: Or possibly more than half of 

17 our time. An Dan would you like to say something? 

18 DR. KERLINSKY: Two things. One is, if 

19 there isn't a justification for a new facility that 

94 
20 stands up, then whatever environmental impact comes from, 

21 that facility isn• t justified, so that's kind of part of 

22 the --

23 MR. LOCKHART: That's a give and take and 

24 I agree with that. 

25 DR. KERLINSKY: So we would've thought 
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1 it's better to create another alternative to look at in 

2 the PEIS --·I know it's getting late but --what another 

95 
no action alternative or another proposal would be, would 

4 be to really look at, when do we need to do hydrodynamic 

5 tests, period? regardless of whether or not we build the 

6 DARHT or PHERMEX or FXR, and really specify when those 

7 tests need to be done, and that should be in some ways a 

8 different al ternat.ive. 

9 What I would like to propose, getting near 

10 to wrapping up -- what people were talking about in the 

11 break, we kind of like this debate format, you know. 

12 It's like, why can• t we keep doing it? So the suggestion 

13 was maybe as part of the EIS process, we could actually 

14 set up a more formal discussion where the round-table 

96 
15 part is more like a format for going back and forth or on 

16 particular points and we ask Bob and Jas and maybe the 

17 Sandia guys and some other folks to actually sit 

18 around -- do more of like a debate on the kinds of points 

19 that come up, and that might be interesting and good for 

20 the process. 

21 MS. WEBB: Well, no one is falling asleep, 

22 yet, so we assume it's an interesting exchange, and we 

23 will take it under advisement. Greg, you had raised your 

24 hand a while ago when all the hands went up. 

25 MR. CUNNINGHAM: Just a response to Mary• s 
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1 or somebody' s comments. I can't remember whose comment, 

2 but basically on NEPA. To me what NEPA is, it's about 

3 public involvement. To me the public being involved and 

4 informed, and I feel very strongly because of the 

5 comments I presented today and being able to do that. 

6 So I feel that the NEPA process is all 

7 about involvement, not about some kind of formal 

8 specirication of how comments are solicited. 

MS. WEBB: Thanks. And Christine, I think 

10 your hand went up when all the hands --

ll MS. CHANDLER: No. 

12 

13 

l4 

15 

MS. WEBB: It didn't go up? I'm sorry 

MS. CHANDLER: The one time. 

MS. WEBB: George, your hand went up. 

MR. CHANDLER.: I will make an 

16 environmental comment on the environmental section or 

17 this report, which I think is outstanding. There are 

18 more thorough documents produced by the laboratory on lab 

19 surveillance and I think it's clear from what's in this 

20 report and from other things, that the laboratory 

21 dedicates large amounts of resources to environmental 

22 surveillance, tests everything conceivable, looking for 

23 migration of radionuclides off the laboratory property 

24 into the general environment, and has found nothing 

25 credible that would pose any credible threat to any of 
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1 ts neighbors. 

2 Mostly the -- there's, for example, when 

3 you look at the numbers you see a lot of plutonium 

4 numbers along the Rio Grande, and you find out that's all 

5 from atmospheric testing. There's a hint in a couple of 

6 places that there may have been some migration of 

7 plutonium down from the Bayo Canyon or the Pueblo Canyon 

8 but the amo1.mt that's there is minuscule compared to 

9 what's in the atmosphere from atmospheric testing. 

10 The uranium content in northern New Mexico 

ll is very hot, and a lot of uranium -- there is a lot of 

12 uranium radioactivity. There is essentially no 

13 contribution from the laboratory or uranium into the 

14 environment that is made. There is a large amount of 

15 uranium on the mesa where these tests take place, 144,000 

16 kilograms -- that's a number; that's a big number --

17 

18 

that's been expended out there carefully continuously 

monitored for any sign of migration, and there are in 

19 fact cleanup activities on the way. 

20 So I think one of the things that's very 

21 important about this report is it documents the care that 

22 the laboratory takes to protect its neighbors from any 

23 kind of threat from activity out there, and those 

24 activities --my personal observations are, they're 

25 increasing. 
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MS. WEBB: Thanks. something else 

regarding EIS analyses, which I just wanted to say again; 

3 we talked a little bit about safety and reliability, 

4 which was part in the EIS of the purpose and need. An 

5 EIS specifies and identifies the purpose and need, but 

6 the purpose of an EIS is not precisely to debate or 

1 analyze the purpose and need. The purpose of an 

8 Environmental Impact Statement is to analyze the 

9 environmental impact of a proposal, in this case, the 

10 preferred alternative and the various alternatives to. 

11 The Environmental Impact Statement is one facet but not 

12 the only facet that will lead to the ultimate decision. 

13 Other things that are not analyzed in EIS, such as cost 

14 

15 

benefit analysis, programmatic studies, and other things 

of that type, will enter into the decision process, but 

16 are not part of the environmental analysis that's 

17 included in the Environmental Impact Statement. Does 

18 anybody else -- well, we are having a round of applause 

19 !'rom next door. 

20 MIL LYLES: John Lyles and I haYe heard a 

21 lot of ideology and statistics about weapons and 

22 production rates and various reasons or not reasons to 

23 finish building DARHT. I was wondering, since you• ve 

24 been bringing up the environmental part in the last few 

25 minutes towards the end here, the archeological part, 
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has -- in the last two days of these meetings, have any 

2 representativ&:s of the pueblos been coming to these and 

3 actually having input because they are the most affected. 

4 It's their ruins and sites there. 

5 MS. WEBB: Representatives of the pueblos 

6 have certainly been invited to these meetings. As with 

7 other types of other government entities, we make special 

8 provisions to make sure their comments are heard, as I 

9 have made the offer to other government entities, I have 

10 made the offer to go to the pueblos and speak to the 

11 

12 

tribal governments directly. They have accepted those 

invitations and these types of interchanges will 

13 continue. We do, under law, regulation and good-neighbor 

14 practices, take into account the input and give special 

15 deference to the input of the tribal governments as well 

16 as the state and local governments. 

17 

18 briefly? 

MR. CUNNINGHAM: Can I comment real 

I know Bev Larson, who is the archeologist, I 

19 believe, that did some the work on the archeological --

20 the cultural impact, if you will, Nake'muu, which is one 

21 of the sites that might be impacted and she has had 

22 several discussions. She had a very active discussion 

23 with the pueblo. One example I think is kind of 

24 interesting, I think; you guys correct me if this is 

25 wrong, but I believe the pueblos were interested in 
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taking earth and putting 1 t over some of the ruins and 

they felt that that was the appropriate mechanism to 

3 ensure that resource, and they were much more willing to 

4 do that, for instance, than having it torn apart, and the 

5 pueblos were consulted to mak<e sure that resources were 

6 being handled in an appropriate way. 

MS. WEBB: What you're referring to was 

8 there was an archeological site that was covered by this 

9 earthen berm. The laboratory did consult with the local 

10 pueblos and at the request of the loca:. pueblos, the 

11 archeological site was covered and is banked under that 

12 big mound of earth. That was not the preferred approach 

13 that had been suggested by the State of New Mexico State 

14 Historical Preservation Officer, but they did again --

15 again the state deterred to the wishes of the pueblo. 

16 Beverly was here earlier. I don't know if she's still 

17 with us. Beverly did contribute to this Environmental 

18 

19 

20 

Impact Statement. I might just mention that the analysis 

was done by members of the Pacific Nor:.hwest 

Laboratories. The gentleman from Pacific Northwest 

21 Laboratories who did this analysis is also here tonight, 

22 somewhere. I don't see him at the moment, but he is here 

23 tonight, so if somebody wants to specifically ask about 

24 that. 

25 MR. WATSON: I would li:..Ce to make an 
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observation. My name is scott Watson, speaking on my own 

2 behalf. About the Indian ruins, I think you pointed out 

3 earlier that the Indians ruins around the site which have 

4 been doing open-air hydrotesting for s,o;,me 30 years now is 

5 excellent. I would like to add to that observation. As 

6 a citizen of Los Alamos I'm well aware of the number of 

7 ruins around the mesa tops, for exampl-e, White Rock 

8 canyon, Bandelier, other areas, and we have observed 

9 those, as someone who likes ruin areas, and observed the 

10 

11 

12 

damage done to them by hikers, bikers, motorcycle riders 

and people of the general public, and I have had the 

opportunity to observe the condition of th-e ruins at the 

13 laboratory site and comparatively say, those ruins at the 

14 laboratory sites are in much better condition, which 

15 indicates to me that the laboratory, as a responsible 

16 steward of the archeological site and laboratory, 

17 actually maintain archeologists on-site and require 

18 reviews of these sites before such construction can take 

19 

20 

21 

Z2 

23 

24 

25 

place. So I think it's important that the public be 

aware that these sites are being well preserved and the 

fact that this ruin is in such good condition is 

testimony ot that. 

MS. WEBB: Thank you, Scott. we seem to 

be winding down. Who else would like to speak'? There 

are some people who haven't said anything tonight. I 
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1 wasn't one of them. Ken? 

2 MR. BAUER: Diane, I'm going to push the 

3 envelope a little. My name is Ken Bauer. I work at the 

4 lab as well, even in the stakeholder office, but I wish 

5 to speak as a private citizen. So in that sense, it is a 

6 little late, and I'm off the clock; I guess I can do 

that. 

8 With respect to the format of individuals 

9 rebutting each other over time, I would like to suggest 

10 that that is an adversarial situation where -- where 

11 we're pitting each other's rhetorical skills against one 

12 another, and perhaps it's not as constructive as speaking 

13 to -- to the goal of the meeting and working toward 

14 certain decision points that may be enhanced by that 

15 discussion. 

16 'I'he reason I wanted to break my silence 

17 was to say that -- that with respect to the adequacy of 

18 

19 

the of the draft, I was surprised that the air quality 

was significantly worse with the containment option. And 

20 since this hasn• t come up, I would like to suggest that 

21 in the final draft, the firal EIS, a fuller explanation 

22 is made of how an identical set of calculations for an 

23 open air explosion versus an explosion that takes place 

24 inside containment and is properly vented, and so you on 

25 can come out significantly worse in that case where it's 
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1 contained. The socioeconomic consequences of using 

2 containment, of course, ha\'e been stated many times. It 

3 costs more money to that do that. As a chemist, I -- I 

4 learn to accept the -- to reject the notion that it 

5 was -- that the solution to pollution was dilution. And 

6 often the statement is made, 500 feet out from the site, 

7 you won't find any soil, any soil contamination in that 

8 background. The air quality 3-, 400 t'eet away is at 

9 background again, this is -- t.his is because of the 

10 

11 

incredible dilution effect that takes place over this 

distance, and I think that as -- as citizens and 

12 scientists, we should reject the notion that by diluting 

13 20 pounds of lead over the course of a year or 30 pounds 

14 of beryllium and large amounts of uranium, that just 

15 because it gets diluted over that large space, that it's 

16 acceptable because we can't measure any more out at this 

17 certain point. 

18 So in that respect, I would like to argue 

19 that containment has merits that should be embraced by 

104 20 the community members and by the scientific 

21 participants. Thank you. 

22 MS. IIEBB: Thank you, Ken. All right. 

23 Anybody else want to say a:lything to us tonight? 

24 MR. MECHELS: One last comment is that I 

25 personally think that this is a bit adversarial in this 
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format. I came here specifically to speak to the D.ARHT 

EIS. I did, so my main objections were specifically 

against that I think that we don't do very well when we 

have people saying, "So and so said so. I said so," and 

so I wish to refute them. I don't think it's useful. 

MS. WEBB: If anybody else has comments on 

the format, I would be glad to hear then them now or 

there's evaluation forms out at the front desk and you 

can write those types of comments down. 

Who else would like to speak? Jay is 

looking. 

MR. COGHLAN: I propose to adjourn. 

MS. WEBB: Jay is entertaining a proposal 

to adjourn, and I think it sounds like a good idea. So 

again, thank you all very much for coming. I know that 

yoll 're all busy. I appreciate your taking the time to be 

here tonight. 

(Hearing adjourned at 10:20 p.m.) 
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STATE OF NEW MEXICO ) 

) ss 
COUNTY OF BERNALILLO ) 

I, IRENE DELGADO, New Mexico CCR 253, DO HEREBY 

CERTIFY that I did report in stenographic shorthand the 

foregoing proceeding as set forth herein; that the 

foregoing pages are a true and correct transcript of my 

stenographic notes and were reduced to typewritten 

transcript through Computer-Aided Transcription. 

I FURTHER CERTIFY that I am neither employed by 

nor related to any of the parties or attorneys in this 

case, and that I have no interest in the :final 

disposition of this case in any court; that on the date I 

reported these proceedings, I was a New Mexico Certified 

Court Reporter. 

IRENE DELGADO, NM CCR 253 
Notary Public Expires: 5-1-96 
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DARHT EIS COMMENTS FOR PUBLIC FORUM 

1. Are the activist groups really interested in ensuring a safe 
and healthy environment in the context of ongoing work, or 
is their true agenda to eliminate all work on or related to 
nuclear weapons? Does the lab expend energy on meeting 
environmental requirements? Are these requirements too lax? 
a, Quotes from Mary Risely and Jackie Cabasso 
b. Galvin commission's findings on over-regulation by DOE 

(page 10 bottom). 
2. Why does the US need to retain its nuclear weapons? 

a. Deterrence: In July of 1994, President Clinton said "We 
wil retain strategic nuclear forces sufficient to deter 
any future hostile foreign leadership with access to 
strategic nuclear forces from acting against our vital 
interests and to convince it that seeking a nuclear 
advantage would be futile" (slide 2 of Background 
Information for DARHT). 

b. Deterrence: In September of 1994, the Nuclear Posture 
Review concluded that we should "lead" in the area of 
reducing the nuclear danger and stemming proliferation. 
As part of these goals, the active stockpile has been 
reduced by 59\ since 1988 and will be reduced by 79% ~~Y 
2003; storage locations have been reduced by over 75%, 
and personnel access to weapons or control has been cut 
by 70%. Furthermore, the US has and will presumably 
continue to support treaties that reduce the potential 
for non-nuclear states to gain a nuclear capability. 
However, the Nuclear Posture Review also emphasized 
that we must "preserve options in the case that reform 
fails in Russia" and "maintain good stewardship" of the 
weapons that remain in our stockpile. 

c. Non-proliferation: The DARHT EIS references the 
Presidential Decision Directive when it says that a 
safe and reliable US nuclear stockpile supports non
proliferation insofar as it provides ani umbrella for 
our non-nuclear allies. As an example, what would 
happen if North Korea pursued a path toward nuclear 
armament, threatening non-nuclear states like south 
Korea and Japan. Would not a unilateral disarmament by 
the US increase the chances of those countries 
attempting to arm themselves? 

3. Why does the US need national labs to continue to have 
nuclear weapons programs, in particular the SBSS program? 
a. To ensure the continued safety and reliability of the 

stockpile, in support of our deterrence hedge against 
Russia's probable success in reform and also in support 
of non-proliferation. The independent Galvin 
commission, headed by Robert Galvin, the CEO of 
Motorola, strongly supported the role of the 

2 
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laboratories in administering the SBSS, particularly 
LANL, in saying (in Section VIIIA) that 
i. "the primary mission of the weapons laboratories 

MUST be a safe, secure AND RELIABLE nuclear 
stockpile in the absence of nuclear testing ..• " 
"It requires the following rank-order priorities" 
(1) Attracting and retaining skilled scientists, 

(2) Enhancing surveillance of weapons in 
stockpile .•. 

(3) Continued hydrodynamic testing to cope with 
problems 

(4) Assessing problems, reanalyzing previous data 
through numerical simulations, •.• 

(5) Sustaining the scientific process of inquiry 
through experimentation. 

The Galvin commission also recommends that LLNL 
relinquish its peer review role in SBSS and that 
DARHT get continued funding. The JASON report, 
which was chaired by Dr. Sid Drell of Stanford 
University, said in its conclusions that 
(6) A strong SBSS program, such as we recommend 

in this report, is an essential component for 
the US to maintain confidence in the 
performance of a safe and reliable nuclear 
deterrent under a CTB. The technical skill 
base it will help maintain and renew in the 
defense program and weapons labs will also be 
important for assessing emerging threats from 
proliferant nations and developing possible 
technical response thereto. 

(7) ..• it is CLEAR that IMPROVED hydrotesting 
is crucial to continued confidence in the 
safety and reliability of nuclear primaries 

(8) the first of 7 recommendations (and 
presumably the most important) is to continue 
building DARHT, as it (page 4) "would provide 
important information about the time 
development as well as the 3-dimensional 
structure of the implosion" and it "will 
provide GREATLY enhanced capabilities of 
importance in the absence of underground 
tests" 

b. A SBSS program is necessary to maintain confidence in 
the stockpile, which is a necessary ingredient for our 
political leaders to negotiate treaties that stern 
proliferation while still ensuring our interests, such 
as NPT or CTB. This concern is evident in the requests 
made by Congress in the late SO's and early 90's to 
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have Dr. Ray Kidder of LLNL provide a summary of the 
evidence surrounding the need for nuclear tests to 
ensure the safety and reliability of a static 
stockpile, made in the context of treaty negotiations. 
Dr. Kidder, and several other eminent scientists often 
quoted by anti-nuclear activists, re-assured the 
Congress that a CBT would not risk our losing 
confidence in the stockpile, AS LONG AS several actions 
were taken: 
i. from Ray Kidder's report to Congress on July 26, 

1991 (page 9, question 7), the Congressmen asked 
"What nonnuclear-explosive measures, if any, are 
currently used to assess the desired one-point 
safety characteristic of nuclear weapons?" 
Kidder's response "it has recently (1986) become 
possible to conduct moderately faithful computer 
simulations of 3D hydronuclear behavior ... which 
permits a preliminary evlauation of one-point 
safety of a nuclear warhead without a nuclear 
test ... Such computer simulations are still too 
rudimentary to be relied on to certify one-point 
safety •.. • but guide choices about what region of 
the device might be most sensitive to one-point 
safety to define nuclear tests (one-point safety 
requirements were initiated in 1968 and means that 
the device has a less than a one in a million 
chance of releasing a nuclear yield if detonated 
at ANY single point) . 

The Congressmen next asked what methods could be used 
•to establish that thoroughly-tested nuclear warhead 
designs .•• would CONTINUE to meet the one-point safety 
criterion•, indicating their concern that new tests and 
simulations might reveal a previously undiscovered 
design flaw that might affect one-point safety. In a 
July 1994 article entitled "Shopping Spree Softens 
Test-Ban Sorrows,• Kidder criticizes many planned or 
in-construction DOE complex facilities, including an 
AHF, but says "Given the importance of hydrodynamic 
testing, completion of DARHT may be justified." DARHT 
would give feedback on 3D features to improve the 3D 
codes' predictive ability, presumably enabling them to 
be sufficiently reliable to certify one-point safety. 

c. Finally, maintaining competence about nuclear weapons 
was favored 2 to 1 over relinquishing competence in 
Sandia National Lab's public opinion poll. ~ 

4. Why does SBSS need to involve hydrodynamic testing? Aren't 
the weapons safe and reliable? Can't we just remanufacture 
them when they encounter the end of their design lives? Is 
reliability really that important? Is safety really 
affected all that much by small factors? 
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a. Weapons in the existing stockpile have been certified 
to be safe and reliable in the context of the missions 
they were designed to serve, the requirements they were 
forced to satisfy and the length of time they were 
anticipated to be in the stockpile, and through limited 
post-deployment nuclear testing, safety and reliability 
problems have been discovered and remedied in 
approximately 1/3 of the weapons in stockpile. From 
the Miller report to Congre80in 1987 (page 7 bottom 
right): "One-third of all the weapon designs introduced 
into the stockpile since 1958 have required and 
received post-deployment nuclear tests to resolve 
problems related to deterioration or aging or to 
correct a design that is found not to work properly 
under various conditions.• Nuclear testing has 
historically allowed us to place high confidence in the 
stockpile. Without nuclear testing, aging of the 
stockpile, potential changes in requirements, 
environment or components, and undiscovered design 
flaws will not allow us to continue this high level of 
confidence without a partial replacement for nuclear 
testing. Hydrodynamic testing, and dynamic radiography 
in particular, is seen as the only alternative to 
nuclear testing to certify re-manufactured or re
designed weapons, and to continue to look for design 
flaws that may affect one-point safety, for as Dr. 
Kidder says (page 6 bottom right of 91 report) "Safety 
problems with nuclear warheads are generally inherent 
in the design of the warhead itself, not the result of 
aging or other causes. Such problems may not be 
identified until LONG AFTER the warhead enters ~ 
stockpile, but they were there to begin with." The r _ clyll'l~'~l 
JASON report also notes that •several techniques are ~ 1 • ~ph 
available to study the non-nuclear implosion of the (~to'1 · 
primary,• but "the properties of the pit at the late 
stages can be addressed only through dynamic 
radiography .•. It is this latter class of msmts that 
is the most difficult and requires the largest 
facilities." 

b. Hydrodynamic testing will partially compensate for 
nuclear testing by comparing benchmark hydrodynamic 
tests against continuing post-deployment tests. These 
tests will help designers to detect changes in behavior 
due to 
i. aging materials 
ii. re-manufacture/re-design of components 
iii. new environments/requirements 
iv. ongoing evaluation and scrutiny of one-point 

safety 
c. Re-manufacturing, in concert wi.th tight surveillance, 

~ 
t3 
Q 
::a 
'""l 
;:J:.. 

~ 
@ 
~ 
~ 
~ 

~ 

~ 
~ 
V) 



~ 
-!:>.. 
I ...., 

Transcript Attachment 54, page 5 of 9 

6 I 

would allow the US to maintain confidence in its 
stockpile (while losing design competence entirely) if 
not for several complications that make testing a 
necessity. 
i. Historically, materials and components have become 

unavailable when vendors go out of business, and 
materials have been discovered to be hazardous to 
work with, requiring substitute materials or new 
work processes. Either of these scenarios can 
mean that new materials must be used in the 
weapon, and testing must be done to re-certify 
performance. The 1987 Miller report to Congress 
testified that, in fact, nuclear testing was 
desirable to certify even these types of changes 
due to the fact that "we simply cannot get the 
detailed information to tell what is really going 
on and to identify what might be wrong with our 
simulations." The 1991 Kidder report notes that 
nuclear tests would be needed to bring the Trident 
and Minuteman missiles up to current safety 
standards (they contain HE, not IHE, and are 
presumably more susceptible to accidental 
detonation, making one-point safety critical) 
because Rocky Flats was no longer producing 
substitute pits that would have made the 
additional nuclear tests unnecessary. To the best 
of my knowledge (as stated in the Nuclear Posture 
Review) the warheads used in the Trident and 
Minuteman remain in the stockpile today without 
IHE due to unavailability of a substitute 
component. 

ii. Processes are not just a set of documents, but 
include important undocumented capabilities and 
styles of individuals who retire or leave without 
passing on their knowledge. Thus, processes can 
change even thought the material or component is 
presumed to be the same. Again, continuous 
testing against benchmark performance is required 
to detect changes in behavior due to a change in 
cthe weapon components (Miller et. al. report). 

iii. continued IMPROVEMENT in 3D codes and experiments 
are needed to continue the search for design 
defects that may affect one-point safety. The 
variety of circumstances and one-point detonation 
locations requires a vigorous hydrotest program. 
The need to exhaustively test these scenarios is 
illustrated by the set of 32 accidents that are 
documented in the 1984 DOD report "Narrative 
Summaries of Accidents Involving US Nuclear 
Weapons 1950-1980". The list includes aircraft 
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crashes, accidental jettisons, missile fuel 
explosion, and fires. In 11 of those accidents, 
the HE was detonated, and in 10 there was 
radioactive contamination. The threat of 
accidental detonation is real, and if the weapons 
were not one-point safe, a major nuclear accident 
might have occurred. The necessity to 
exhaustively test weapons for one-point safety 
under many circumstances should thus be clearly 
seen as a real mission, and not as an excuse for 
some covert mission. Furthermore, the one-point 
safety mission for hydrotesting has been and is an 
ONGOING mission. 

The weapons currently in the stockpile were 
designed to meet a set of prioritized military 
characteristics that forced designers to create 
highly optimized weapons. The highest priority is 

nuclear safety, meaning that accidental or 
unauthorized detonation of the device should not 
produce a nuclear yield, and over 1/3 of all 

nuclear tests have bee performed to ensure nuclear 
safety. several nuclear and non-nuclear tests 
showed that accidental detonation in some devices 
could have caused nuclear yield. All of the KNOWN 
safety problems with weapons in the stockpile have 
been resolved. As regards reliability, in many 
cases, the weapons' primaries were designed with 
very low weights so that the delivery missiles 
could travel long distances with high accuracy. 
The low weights necessitated "boosting" the 
primary, a process that is not well-characterized 
or predicted using current computer models and 
hydrodynamic test capabilities. There have been 
many problems with the reliability of primaries 
that have been due to aging or re-manufacture, and 
have been discovered through post-deployment 
nuclear and non-nuclear testing. Reliability of 
the primary is essential for ignition of the 
secondary, from which almost all of the 
destructive power of the weapon is derived. If 
the primary malfunctions, there is a good chance 
that the weapon will be a dud. 

5. How and why is DARHT a major improvement in hydrodynamic 
testing? Wasn't DARHT de:;lgued to help in the effort to 
design new nuclear weapons? why should we believe that 
DARHT won't be used for weapons design now? 
a. DARHT is a major improvement in current hydrodynamic 

test capability for several reasons 
i. Dose - the two axes of DARHT will generate many 
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more x-rays than PHERMEX or FXR (>2x), and so will 
decrease the noise in radiographs and be able to 
penetrate thicker systems than both PHERMEX and 
FXR. 

ii. Resolution- the smaller spot size afforded by 
DARHT (2x-3x better than PHERMEX) will mean a much 
improved ability to see the hydrodynamic 
contributors to the boosting process, which is the 
most important and least understood part of the ~ 
operation of the primary. Current PHERMEX ~ ~ ~ 
resolution and dose make it impossible to get oJf r' 
enough detail to improve the calculational codes:- $~\~ 
Furthermore, better resolution allows an .,t", •(Y 
experimenter to use a more optimal geometry p•'lt'\ -}\• 
(object closer to x-ray source) to take better e~O~ 
advantage of the dose that he has. 

iii. Lower energy - DARHT will have a lower energy than 
PHERMEX, and close to that of FXR. A lower energy 
means that there are more photons for a given dose 
level (so the penetrating ability is improved) and 
the attenuation to photons of the heavy metals 
that we radiograph is less so that a higher 
percentage of photons is able to penetrate. 

iv. Shorter pulse - the pulse width of DARHT is 60 
nanoseconds, compared to 200 nsec for PHERMEX, so 
that better "stop-action" data is taken, wherein 
material boundaries (which are dynamically 
evolving) are not allowed to "smear" the 
radiograph to as high a degree. 

v. Multiple views or time snapshots - an analysis of 
the one-point safety of devices requires multiple 
views at one time of the device, which only 
multiple independent axes can provide with the 
needed dose and resolution. A benchmark 
hydrodynamic test which will be compared to future 
tests in order to detect performance changes will 
require more than one time snapshot of the device. 
This is due to the shot-to-shot variability in 
determining the absolute timing of the test. 
Determining relative timing between two snapshots 
in a single test can be done with higher precision 
and will thus allow a more predictable, as well as 
more informative, benchmark test. 

vi. Of course, more axes, more dose, better 
resolution, and more time snapshols will make the 
benchmark test even more predictable and 
informative, but a facility such as the Advanced 
Hydrotest Facility will require much riskier 
technology and much more money than that required 
by DARHT. DARHT is a necessary first step toward 
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providing the additional information needed to 
improve predictive computer codes, define and 
develop the testing components of a SBSS program, 
implement and improve moderate-risk components of 
a proposed AHF, and further define requirements 
for an AHF. This approach is endorsed by several 
independent panels, review committees, and 
commissions (HPAIC, DAIC, JASONs, e.g.). It is 
anticipated that even more capability than that 
offerred by DARHT will be needed to maintain the 
extremely high confidence in our country's 
stockpile that we have historically enjoyed due to 
a limited, but vitally important, nuclear testing 
program. The degree to which additional money 
should be spent on such a facility should be 
guided by our experience with DARHT and our 
nation's evolving nuclear policy. 

b. DARHT was indeed conceived in an era when new weapons 
designs were being developed, and would have been used 
in that capacity were it completed in an era when 
ongoing designs were needed. However, hydrodynamic 
testing has also played a vital historical role in 
discovering potential safety and reliability problems 
with deployed and developmental weapons. Remember that 
fully 1/3 of all nuclear tests were executed to ensure 
the nuclear safety of weapons, which was the highest 
priority for weapons' designers to observe. Finally, 
hydrodynamic testing has played a vital and historic 
role in helping designers to modify and improve their 
predictive calculational codes (whereas nuclear testing 
is imperative for certification) . Thus, DARHT would 
have been used in the many of the same capacities it is 
being promoted for today even if new designs were being 
explored. 

c. DARHT will not be used to implement new designs because 
there is a presidential order that prohibits such 
activity. However, even if new designs were desired, 
DARHT (and even a more capable AHF) would simply not 
provide enough information for designers to certify a 
completely new design without a nuclear test. That 
this is so is stated many times in the Kidder and 
Miller reports. Nuclear testing is still essential for 
certifying that a new weapon design will be safe and 
reliable, and the need for nuclear testing will not be 
eliminated until a replacement program is validated by 
nuclear tests. Such a validation of a replacement 
program will be necessary before it is accepted by 
weapons' designers and responsible military and 
political leaders. This validation of a replacement to 
nuclear testing has not taken place and cannot take 
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place as long as there is a moratorium on nuclear 
testing. Thus, there should be little concern that 
DARHT will be used to design new weapons. However, 
changes in behavior as a result of small changes in 
existing devices due to new materials, processes, 
components, and incremental re-designs due to any of 
the above, may be detectable by DARHT and perhaps 
diagnosable and correctable using DARHT or an AHF. 
This would be an essential component of a meaningful 
SBSS program. 
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Chapter3 
Responses to Public Comments 

DARHTEIS 



RESPONSES TO PUBLIC COMMENTS DARHT EIS 

COMMENT CODE 

1 • 1 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

DOE appreciates this comment. 

COMMENT CODE 

2 • 1 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required 

The documents referred to in this comment have been superseded by the DARHT EIS, but are available for review 
in the LANL Community Reading Room. DOE prepared these DARHT environmental documents (Action 
Description Memoranda), during the 1980s under prior environmental review procedures then in effect. The 
general biological environment of LANL was discussed in the 1979 Sitewide EIS for LANL (DOE/EIS-0018) and 
served as a baseline for those reviews. DOE revised its NEPA documentation requirements in 1990. DOE/LAAO 
revised its NEPA review procedures in 1994 and now routinely makes all NEPA reviews available to the general 
public and other Federal agencies; however, prior to the policy changes in 1990 DOE did not generally make 
NEPA reviews (except for EISs) available except on request. Because the 1980s reviews did not identify the 
presence of federally-listed species, DOE was not required to initiate consultation with the USFWS under Section 
7 of the ESA. DOE will provide copies of the Action Description Memorandum to the Albuquerque office of the 
USFWS for their files. 

DOE has considered DOl's comment regarding reissuing of the draft EIS or allowing more than 30-days for review 
of the final EIS prior to reissuing a ROD. DOE believe that concerns raised by the DOl have been adequately 
considered in preparing the final EIS and that it is unnecessary to reissue the draft EIS or to provide more than 30 
days review of the final EIS. DOE has closely coordinated with the Albuquerque office of the USFWS to ensure 
that issues raised by that office and DOl, in particular issues related to the Mexican spotted owl and implementing 
the associated mitigation measures identified in appendix K, have been adequately addressed. 

In a telephone conversation on August 15, 1995, DOl agreed that proceeding with a final EIS with a 30-day review 
was appropriate, and DOE has agreed that it would continue to meet with the USFWS New Mexico Ecological 
Services State Office periodically. 

COMMENT CODE 

2-2 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

Section 2.3.1 

Baseline research will be conducted at many sites and facilities, not just at DARHT or PHERMEX at LANL, and 
is expected to take several years. Baselining to document the current physical status of the weapons systems will 
involve a broad range of observations, measurements, and tests. "Baselining" will involve many different types 
of calculations, tests and experiments performed at different DOE weapons facilities, primary LANL, LLNL, and 
SNL. Among these activities will be hydrodynamic testing conducted at LANL or LLNL as appropriate to 
research each type of information needed to answer a particular question. The extent and duration of these 
activities will depend in part on the nature of the results, but several years is the best early estimate. Text has 
been added to section 2.3.1 to clarify baselining. 

RPC -1 



RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

2-3 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

Section 3.3.3 of the EIS states that DARHT would take advantage of the existing infrastructure established to 
support PHERMEX. This infrastructure is outlined in Table 3-1, which has been revised to indicate the existing 
facilities involved. The term "infrastructure" in this section of the DARHT EIS refers to the larger relationships 
among facilities at LANL; although the term "infrastructure" is sometimes used to mean improvements such as 
fence lines, roadways and utilities, these features are already in place for the facilities listed in table 3-1. Tables 
3-3 and 3-4 contain an outline of the utilities required for each of the alternatives. 

COMMENT CODE 

2-4 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

Potential impacts from construction and operation of the Radiographic Support Laboratory (RSL) were considered 
in a series of environmental reviews prior to initiating its construction in 1988. No significant impacts were found. 
Impacts from construction of the RSL (e.g., habitat reduction) have already occurred and now apply equally to all 
alternatives analyzed in the DARHT EIS. 

COMMENT CODE LOCATION OF EIS REVISION(S) 

2-5 Appendix K. 

RESPONSE 

DOE completed its Biological Assessment of the DARHT site in July 1995, and has consulted with the USFWS. 
The assessment addresses potential impacts on all threatened and endangered species from activities at the 
proposed DARHT site, as well as mitigation measures. See appendix K for this assessment and USFWS letter to 
DOE dated August 3, 1995, concurring with DOE's determination that the operation of the DARHT facility is not 
likely to adversely affect the Mexican spotted owl. DOE appreciates the cooperation it has received from the 
USFWS' New Mexico Ecological Services State Office and will continue consultation, as appropriate, with the 
Service regarding implementing mitigation measures identified in appendix K. 
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RESPONSES TO PUBLIC COMMENTS DARHT EIS 

COMMENT CODE 

2-6 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

Section K.3.2 

The DOE has consulted with the USFWS regarding methods to minimize and mitigate adverse impacts to 
wildlife, and the Service has concurred with DOE's findings (see appendix K). 

Modeling of fragment distribution has shown that there would be minimal amounts of test materials past an 800-ft 
(245-m) radius. Most of these materials would be sand size particles that have traveled in an upward trajectory 
and fall back to earth at a nonlethal velocity. DOE has calculated the potential for wildlife to be struck by a 
piece of flying debris to be less than 1 in 10 million at 1,200 ft (365 m) (see appendix K, section K.3.2). The 
DARHT EIS evaluates accidents on a "what if' basis, i.e., assume the accident occurs and describe the impacts 
of the event. DOE does not consider the possibility of beams "escaping" the DARHT as a credible event. The 
firing area would be cleared prior to a shot to prevent accidents to personnel; this clearing procedure would also 
prevent large wildlife from being present on the mesa top when the experiment takes place. Thus, accidents in 
the immediate vicinity of the firing point should not be a concern to wildlife. 

The EIS identifies mitigation measures which will result in the avoidance and minimization of significant adverse 
impacts (see chapter 5 and specifically section 5.11 ). Further the Record of Decision for this EIS will document 
major mitigation measures, and a Mitigation Action Plan will be issued sometime following the ROD in which all 
mitigation measures will be identified. 

COMMENT CODE 

2-7 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

Tables S-1 and 3-3 

Section 4.1.1 of the DARHT EIS acknowledges that 8 ac (2.3 ha) of land has been disturbed by previous 
construction at the DARHT site. Any habitat reduction from this construction has already occurred. Because 
these impacts have already taken place, DOE cannot ignore them, but they apply equally to all alternatives 
analyzed in the DARHT EIS, and would not serve to help DOE select among the alternatives analyzed. Table 3.3 
has been revised to indicate that no additional habitat reduction would occur as a result of implementing the 
DARHT Baseline Alternative. 

COMMENT CODE 

2-8 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

DOE acknowledges that construction of the DARHT facility began before this EIS was started. For the purposes of 
the DARHT EIS, DOE considers that the impacts that have already occurred at the DARHT site due to 
construction prior to the decision to prepare this EIS to be part of the existing environment. An EIS is prepared to 
assist a federal agency in decision-making; the decisions facing DOE at this time do not include a decision 
whether or not to begin construction (that has already occurred) but instead include a decision whether or not to 
complete the DARHT facility to conduct enhanced radiographic hydrodynamic tests, or to complete the structure 
for some other use. Analysis of impacts from future construction activities is in chapter 5. 
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RESPONSES TO PUBLIC COMMENTS DARHTEIS 

COMMENT CODE LOCATION OF EIS REVISIONfS) 

2-9 None required. 

RESPONSE 

The acreage and types of habitats that could be affected by direct or indirect impacts from construction and 
operation of DARHT are described in detail in chapter 4. Potential impacts are calculated across a broader area 
than for a localized habitat. 

COMMENT CODE 

2- 10 

RESPONSE 

LOCATION OF EIS REVISION<S) 

Section 3.5.2 

The exclusion zones discussed in the DARHT EIS are safety features to provide protection to personnel and 
structures while testing takes place. During a test, the exclusion zone is the area which is cleared of any 
personnel before each shot. There are limitations on the types and designs of structures that can be built within 
exclusion zones. As mentioned in the DARHT EIS, section 3.3.6, the high explosives testing area at LANL 
comprises some 20 mi2 (52 km2 

), and includes several high explosive test facilities. Each test facility has a 
defined exclusion zone. The radius of each of these zones varies depending on the amounts of HE for which the 
facility is designed. The proposed DARHT facility would have an exclusion zone of 2,500 ft (750 m). This 
information will be included in EIS section 3.5.2. 

COMMENT CODE 

2- 11 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

Section 5.11 and appendix K 

The final EIS has been revised to now list all candidate species, including information provided by the USFWS 
letter dated January 23, 1995. The biological assessment for the DARHT site, which was completed in July 1995, 
includes mitigation measures that the USFWS has concurred with. 

COMMENT CODE 

2- 12 

RESPONSE 

LOCATION OF EIS REVISION<S) 

Appendix K 

The biological assessment for the DARHT site was completed in July 1995. It concluded that there was a low 
potential for the occurrence of the peregrine falcon at the DARHT site. Informal consultation with the USFWS 
has been completed (see appendix K). 

RPC-4 



RESPONSES TO PUBLIC COMMENTS DARHT EIS 

COMMENT CODE LOCATION OF EIS REVISION(S) 

2- 13 Appendix K 

RESPONSE 

The draft EIS provided then-current information related to potential impacts to threatened and endangered species. 
The DARHT final EIS has been updated to reflect the habitat for the Mexican spotted owl in the vicinity of the 
DARHT site and includes mitigation measures to reduce potential adverse impacts to wildlife species. 

DOE completed its biological assessment that discussed impacts on threatened and endangered species habitat, 
among other things. DOE and LANL consulted with the USFWS in accordance with Section 7 of the Endangered 
Species Act, and DOE has considered USFWS's concerns in its determination of no adverse affect (see appendix 
K, exhibit 1). While this process is separate and distinct from the NEPA review process, an agency may 
document the results of its consultation with the USFWS in a NEPA document. DOE has done this (see appendix 
K). 

COMMENT CODE LOCATION OF EIS REVISION(S) 

2- 14 None required. 

RESPONSE 

Computer modeling was used to determine the potential air, surface water, and ground water contamination. 
Appendixes C and D describe the methods used to model impacts to air quality and water resources, respectively. 

COMMENT CODE 

2- 15 

RESPONSE 

LOCATION OF EIS REVISION£S) 

Section K.3.2 

See response to comment 2-6. 

Also, the surface waters on LANL do not support fish (see section 4.5.3). Potential contamination in surface 
waters at the Rio Grande resulting from the DARHT Baseline Alternative (the highest concentrations modeled for 
surface water) would be more than an order-of-magnitude below drinking water standards for uranium and several 
orders-of-magnitude below the drinking water standard for beryllium and lead (see section 5.2.4.1). 

COMMENT CODE 

2- 16 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

Sections 5.1.11.2, 5.2.11.2, and 5.4.11.2 

Under any alternative analyzed, when construction activities are complete the DARHT site will be revegetated. 
As agreed to with the USFWS, native species will be used whenever possible (see appendix K). Dust suppression 
is used during construction primarily to minimize any air quality impacts. There are no known effects from 
construction-related dust on wildlife. Construction noise associated with the completion of the facility would be 
mitigated to minimize noise impacts on the surrounding environment as much as possible. 

See DARHT EIS sections 4.2.6 and 4.3.4 for a discussion of noise and vibratory ground motion. Impacts from 
airwaves are insignificant although they do cause a secondary peak in the vibratory ground motion. 

See response to comment 2-6. 

RPC -5 



RESPONSES TO PUBLIC COMMENTS DARHTEIS 

COMMENT CODE 

2- 17 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE recognizes that secondary impacts may adversely affect resources that are not in the immediate vicinity of a 
proposed project. DOE has completed computer modeling to help assess impacts to surface water sections (see 
appendix E3). 

COMMENT CODE 

2- 18 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 3.3.3 

The likelihood of a transportation accident involving a test assembly bound for DARHT or PHERMEX is 
considered to be an extremely unlikely (annual probability of occurrence of 10·4 to 10"6

) to incredible (annual 

probability of occurrence of less than 10"6
) based on related LANL safety studies. For the EIS, impacts of 

accidents were evaluated without considering this very low probability of occurrence. Evaluation of potential 
impacts to humans from transportation accidents are considered bounding for blast effects and are also likely to be 
bounding for radiological and toxicological impacts since human dose receptors are assumed to be located nearby, 
likely closer to human activities than biotic resources, particularly wildlife. Potential impacts from soil 
contamination have been examined under normal operational releases from DARHT and PHERMEX operations, 
which would result in greater releases than a transportation accident. 

COMMENT CODE 

2- 19 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

Table 5-19 in the final EIS indicates the amounts of materials that are estimated to be released to the environment 
on an annual basis for all alternatives analyzed. It has been estimated that all of the high explosives would be 
consumed in the experiments. Ten percent of the solid material would be aerosolized, and a majority of the 
remaining material would be deposited within 460ft (140m) of the firing point. 

DOE does not believe that any alternative analyzed would result in increased human activity in the area due to 
facility operations, or expansion of development into previously undeveloped areas. The construction and 
operation of DARHT will occur within LANL's High Explosives Research and Development and Testing Area in 
which land use has remained essentially unchanged for 50 years and the level of human activity expected under 
any alternative would be expected to remain essentially unchanged from the existing situation. The area in the 
vicinity of the DARHT site (although not the DARHT site itself) and the alternative locations for the vessel 
cleanout facility was previously disturbed by agricultural activities prior to the location being part of LANL. 

COMMENT CODE 

3 - 1 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Sections Executive Summary, 1.3, 3.7, 5 Intro, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.3.3, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, D.5, E3.5, 
and H.5.2 

DOE has prepared a revised Preferred Alternative, which is the Phased Containment Option of the Enhanced 
Containment Alternative, to address the concerns raised in this comment. See sections 3.7 and 5.4. 
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RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

3-2 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

Section 4.9 

DOE agrees. See revised section 4.9. 

COMMENT CODE 

3. 3 

RESPONSE 

LOCATION OF EIS REVISION!Sl 

Section H.3.2 

DOE agrees. The text has been revised to reflect the suggested change. See section H.3.2. 

COMMENT CODE 

3-4 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

DARHTEIS 

DOE appreciates this comment. The EPA has a statutory requirement, under 42 U.S.C.7609, to review proposals of 
other Federal agencies to determine whether the environmental impacts of the proposal would be unsatisfactory 
from the standpoint of public health or welfare or environmental quality. The EPA has four rating categories: 
environmentally unsatisfactory; environmental objections; environmental concerns; and lack of objections. DOE 
notes that the EPA reviewed the draft classified supplement along with the draft DARHT EIS, and appreciates the 
assistance of the EPA in this regard. 

COMMENT CODE 

4 • 1 

RESPONSE 

LOCATION OF EIS REVISION!Sl 

Section 4.6 
Tables 4-14 and 4-15 

Upon hearing of the concerns from San Ildefonso and other pueblos, DOE has removed the maps of cultural 
resources in the vicinity of the DARHT and PHERMEX sites. The tables in section 4.6 have been revised after 
consultation with Indian tribes. 

The maps were included in the DARHT draft EIS because a Federal land managing agency can release maps of 
cultural sites if in doing so the best interest of the cultural resources would be served. DOE included the maps in 
the draft EIS because it was thought that the best interests to serve the environmental analysis was to show the 
location of sites in relation to the DARHT and PHERMEX Facilities. Access controls to TA-15 were considered 
sufficient to ensure that the sites would be protected. 

RPC -7 



RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

4-2 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

DARHTEIS 

DOE notes that all of the cultural resource sites listed in the DARHT EIS, including the four mentioned in this 
comment, are within a fenced exclusion zone that is not accessible to the general public. One reason that 
archeological and cultural sites on LANL grounds tend to be better preserved than those on surrounding lands is 
the fact that access to LANL has been controlled for over 50 years. The Nake'muu site has been described in the 
open literature many times over the past 90 years, as have several of the other cultural resource sites near TA-15. 
DOE takes seriously its responsibilities as a federal land management agency to preserve the cultural resource 
entrusted to its care. After conversation with San Ildefonso and other tribes, DOE has developed additional 
mitigation means to assist in protecting cultural resources in the vicinity of TA-15. See section 5.2.11.2 of the EIS. 

COMMENT CODE 

4-3 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

Sections 4.6.3 and 6.9 

DOE apologizes for any misunderstanding and has advised the Pueblo of San Ildefonso that there was no intent to 
violate the Tribe's privacy in regard to consultation under the American Indian Religious Freedom Act (AIRFA). 
Instead, DOE merely intended to note for the record in the DARHT EIS that it was pursuing its obligation to 
consult with the tribal governments under the AIRFA and other cultural resource laws, in accordance with its 
government-to-government relationship with San Ildefonso and other tribes. The text of the EIS has been revised 
in section 6.9 to indicate that consultation with the tribes is ongoing, and will be ongoing, for the life of the 
project. 

COMMENT CODE 

4-4 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

Section 4.6 

See response to comment 4-1. 

COMMENT CODE 

4-5 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

Section 4.6 

See response to comment 4-1. 

COMMENT CODE LOCATION OF EIS REVISIONCSl 

4 - 6 Section 4.6 

RESPONSE 

See response to comment 4-1. 
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RESPONSES TO PUBLIC COMMENTS DARHTEIS 

COMMENT CODE LOCATION OF EIS REVISIONfS) 

5-1 None required. 

RESPONSE 

The accelerator technology planned for DARHT is fundamentally different from that used at PHERMEX and FXR. 
These differences are necessary to move to the energy levels and pulse widths planned for DARHT. DARHT is 
considered to be a stepping stone to some of the technology for AHF when and if that facility is built. Thus, 
bypassing DARHT would not provide a shortcut to AHF. Schedule is another consideration; this proposed 
alternative would further delay the capabilities desired from DARHT. The AHF will be analyzed as part of the 
SS&M PElS (see section 3.10.3). 

COMMENT CODE 

5-2 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

DOE agrees that more complete data are desirable, but the past environmental reports are the best available data 
for LANL. DOE continues to work with LANL to improve the quality of the environmental surveillance program 
and data and has also initiated a program with nearby pueblos to share in environmental surveillance data 
collection. Through means such as these DOE hopes to improves the representativeness and confidence of 
environmental surveillance data. DOE has not relied solely on the environmental surveillance data to draw 
conclusions but to present a picture of the potentially affected environment in the vicinity of DARHT. 

COMMENT CODE 

5-3 

RESPONSE 

LOCATION OF EIS REVISION£S) 

None required. 

See response to comment 5-2. 

COMMENT CODE 

5-4 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

The EIS includes evaluation of potential impacts from releases of depleted uranium and other materials from 
DARHT (see section 5.1.2.1.2). DOE believes that the analyses presented in the EIS adequately represent the 
potential impacts of these releases on the environment. 

COMMENT CODE 

5-5 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

See response to comment 5-2 and response below. 

Although the NEPA process includes a specific period for public comments on the draft EIS to ensure that they 
can be addressed in the final EIS, the process in no way inhibits the Pueblo's right to comment at any time. DOE 
notes that the LAAO office and LANL meet with San Ildefonso and other pueblos on a regular basis, and 
welcomes continuing dialogue with the Pueblo regarding these issues. 
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RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

5-6 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

Section 4.6 

See response to comment 4-1. 

COMMENT CODE 

5-7 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

DARHTEIS 

Section 5.1.6.1 indicates that measurements showed the air shock wave generated by a test event is of greater 
concern than vibrating ground motion in regard to the potential for damage to structures or cultural resource sites. 
In fact, ground motion caused by the air wave is stronger than seismically transmitted ground motion. DOE does 
not believe that further analysis of seismic ground motion is needed. The measured air wave is noted as being 
about one-tenth the value normally tabulated for window breakage. Based on these measurements, the 150-lb 
(68-kg) shots that would be fired at DARHT are calculated to be about one-half of the value normally tabulated 
for window breakage. 

Standing walls, such as those at the Nake'muu ruins are slowly and continually weakened by natural processes, 
and they will eventually fall from natural forces. It should be noted that lightning strikes anywhere within a mile 
or two can produce an airwave at Nake'muu greater than that expected from DARHT testing. Damage at 
Nake'muu from DARHT air waves is not considered a reasonable expectation. In any event, to mitigate possible 
impacts, DOE has agreed to continue to work with San Ildefonso to protect Nake'muu and other cultural resource 
sites. See section 5.11 of the EIS. 

COMMENT CODE 

5-8 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

PHERMEX, and firing sites very close to it, have been used at various times in the past for shots considerably 
larger than any design shots for DARHT. Thus, the fragment distribution in the vicinity of PHERMEX is not a 
good model. 

Modeling of fragment distribution has shown that there would be minimal amounts of test materials past a 800-ft 
(245-m) radius. Most of these materials would be sand size particles that have traveled in an upward trajectory 
and fall back to earth at the velocity of gravity. Section 3.3.1 of the EIS has been revised to reflect this 
information. 

As noted in the EIS, the probability that any shrapnel would reach Nake'muu is small and could be reduced further 
by placing an additional barrier on top of the DARHT building see section 5.11 of the FEIS. Shrapnel for any 
shots larger than the design shots would be mitigated by temporary blast shields. 
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RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

5-9 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

The American Indian Religious Freedom Act, August 1978, sets U.S. policy to "protect and preserve for American 
Indians ... access to sites ... " LANL policy has been to consult with local Pueblos (in particular the governments 
of the four Accord Tribes) and coordinate access to areas within LANL. If pueblo members were visiting the 
Nake'muu site, there would be no shots at DARHT during the visit and pueblo members would not experience any 
shot effects. A possible exception to site access might be special arrangements to observe actual effects. 

COMMENT CODE 

6- 1 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE appreciates the State's review. 

COMMENT CODE 

7 - 1 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 4.4.2 

The statement in section 4.4.2 has been modified. Similarly, surface water and spring sustain perched ground 
water within Pajarito Canyon near the western portion of LANL. 

COMMENT CODE 

7-2 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 4.4.3 

This limitation is noted in the EIS text. See section 4.4.3. 

COMMENT CODE 

7-3 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The DOE agrees that the screen lengths of the water supply wells limit their utility as water quality monitor wells. 
Data from these wells have been referenced in the draft EIS because there are no existing monitor wells in the 
area of TA-15. To eliminate this deficiency, DOE has suggested drilling a Laboratory-wide network of properly 
designed monitor wells under the Ground water Protection Management Program. 
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RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

7-4 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

DARHTEIS 

DOE has no intent to discharge DARHT-related materials to ground water. Analyses in section 5.2.4.2 indicate 
that, using conservative assumptions to maximize impact from infiltration of materials, there would be no impacts 
to ground water quality. Peak concentrations (which are well below applicable MCLs) calculated under these 
unfavorable conditions would be reached only after 20,000 to 40,000 years. 

DOE has prepared the Ground Water Protection Management Program Plan and submitted it for review and 
comment to the New Mexico Environmental Department's Ground Water Remediation and Hazardous Waste 
Bureau. This document addresses ground water concerns LANL-wide and, in combination with the DARHT EIS, 
provides much more information than previous documents. 

COMMENT CODE 

7-5 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

The DOE appreciates this assessment. 

COMMENT CODE 

7-6 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

In the event that DOE decides to implement an alternative involving the operation of DARHT, DOE and LANL 
will obtain all State permits necessary for operation of DARHT. Recognizing that appendix A values of AQCR 
702 are screening values, DOE does not believe that these values provide a representative look at potential 
DARHT impacts because of the significant differences in operating parameters. Some of the unique DARHT 
parameters include periodic detonations rather than continuous stack or point-source releases, operation in an area 
closed to public access, and the fact that 90 percent or more of the depleted uranium that would be used in 
uncontained detonations remains on site as large and small metal fragments (section B.S), immediately reducing 
the amount of material available to 10 percent of the bounding amount of 1,543 lb (700 kg) annual usage. DOE is 
confident that calculation of impacts using EPA-approved methods would not exceed NMED permit requirements 
and in fact would be lower than impacts calculated in the draft EIS. 

Hourly emission estimates for chemicals which react with heat to form varying chemical products should not be 
based entirely on yearly expenditure amounts. For instance, emissions of lithium hydride would be based on the 
aerosolized amount remaining after the combustion reaction with high explosives, not on the amount expended. 
Lithium hydride, in the presence of air, humidity, and heat will react immediately and completely to form lithium 
hydroxide, an unregulated form of lithium. 
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RESPONSES TO PUBLIC COMMENTS DARHTEIS 

COMMENT CODE LOCATION OF EIS REVISION<Sl 

7-7 None required. 

RESPONSE 

DOE does not believe that implementing the DARHT proposal to complete construction of the facility would meet 
the requirements for an AQCR 702 construction permit. DOE does not believe that the periodic emissions 
expected from DARHT, if implemented, would exceed appendix A levels, nor would any of the other criteria 
under AQCR 702 Part 3 C.2 apply. 

See response to comment 7-6. 

COMMENT CODE 

7-8 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

Amounts of metals and other materials assumed under all alternatives are the maximum amounts that have been 
projected for annual use at DARHT. Thus, the actual number of tests can vary from year to year and the amounts 
of materials released to the environment would remain within those levels discussed in the EIS. It is anticipated 
that actual usage will be significantly less. Use of hazardous materials is closely controlled at PHERMEX, and 
would be administratively limited at DARHT in a year when the maximum amounts of material were approached. 
One intent in this control is to prevent or strictly limit the potential for mixed-waste generation. 

COMMENT CODE 

7-9 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

The solubility of uranium in LANL waters was assumed to be 300 mg/L (see appendix E2.2.1) and the proposed 
MCL value is 20 J.Lg/L (see section 5.1.4.1). Thus, the solubility is 15,000 times the proposed MCL. One premise 
of the EIS calculations was that public access is limited by the present boundary of the LANL site which is 
approximately 0.75 mi (1 Ian) east of the DARHT site. A conservative modeling approach was adopted for runoff 
from the mesa top contributing water and sediment to the adjacent canyon bottoms. Using the curve number 
method, the volume of rainfall that becomes surface runoff was determined. This amount of water was assumed to 
carry contamination at the solubility limit to the canyon bottom. Thus, runoff from the firing site arrives in the 
canyon bottom and merges with water arriving from upstream in the watershed. The resulting solution 
concentration in the first segment or reach of the canyon was calculated to be above the proposed MCL, (i.e., 28 
and 30 J.Lg/L, see tables 5-3 and 5-7 of the DARHT final EIS); however, this location is within the boundary of 
LANL and not a point of public access. The quality of water discharging into the Rio Grande was shown to be 
well below the proposed MCL (see tables 5-2 and 5-6). 

COMMENT CODE 

7- 10 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

The EIS evaluated potential radiological impacts from releases of uranium and tritium to the environment. See 
sections 5.1.8 and H.3. Tritium impacts were determined to be negligible because of the low quantity (3 Ci) and 
form (tritium gas) potentially released. 

Analyses in the EIS conservatively assumed that 10 percent of all material released during uncontained 
detonations was respirable (see section 5.1.2.1.2 and figure B-1). 
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RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

7- 11 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

See response to comment 3-1. 

COMMENT CODE 

7- 12 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

The DOE appreciates this suggestion. 

See response to comment 3-1. 

LOCATION OF EIS REVISION(S) 

DARHTEIS 

COMMENT CODE 

8 - 1 Sections Executive Summary, 1.3, 3.7, 5 Intro, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.3.3, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, D.5, E3.5, 
and H.5.2 

RESPONSE 

DOE appreciates this assessment. Mitigation will be addressed in the ROD according to the selected alternative. 

See response to comment 3-1. 

COMMENT CODE 

8-2 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The 25 percent value is a hypothetical number used in this EIS to provide a bounding unit for analysis. The actual 
percentage under this alternative would be expected to be less. Some uncontained shots are necessary because 
the amount of high explosive needed would exceed containment capacity, special diagnostic equipment would not 
fit in the containment, or moving elements (such as a projectile) are involved. Other experiments might be done 
without containment because their small size would not justify the cost of containment or they would not include 
hazardous materials, where containment would mitigate adverse impacts from contamination by hazardous 
materials. 

COMMENT CODE 

8-3 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

DOE recognizes that offsite discharge occasionally occur. Offsite surface water flow may occur seasonally in all 
of the drainages on the Pajarito Plateau depending upon the degree of snowmelt or intensity of summer 
thunderstorms. None of the drainages that cross DOE land, however, flow year long. Offsite flows typically are 
limited to a few days per year and flow may not be continuous from LANL contaminant source areas to the DOE 
boundary. 
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RESPONSES TO PUBLIC COMMENTS DARHTEIS 

COMMENT CODE LOCATION OF EIS REVISIONCS) 

8-4 None required. 

RESPONSE 

DOE agrees that more investigation is needed in the Canon de Vaile area. There is considerable debate between 
hydrogeologists as to the source of the springs and surface water. Please note that the DARHT draft EIS 
acknowledges the possibility that shallow perched ground water may exist in this area (section 4.4.3). DOE 
cannot verify the flow measurements cited in the comment but appreciates this information. 

COMMENT CODE LOCATION OF EIS REVISIONCS) 

8-5 Section 4.4.2 

RESPONSE 

Section 4.4.2 has been modified to include additional information on springs and drill holes in the canyons near 
DARHT and their implications concerning the presence of perched ground water. 

COMMENT CODE 

8-6 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Section 4.4.2 

See response to comment 8-5. 

COMMENT CODE 

8-7 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Section 4.4.2 

See response to comment 8-5. 

COMMENT CODE 

8-8 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 4.4.2 

A comprehensive study has not been conducted in the Canon de Valle area to determine the source of springs. 
Until such an investigation is performed, and the source is determined to be perched ground water, we cannot 
verify the NMED's interpretation. 

See response to comment 8-5. 

COMMENT CODE 

8-9 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Section 4.4.2 

See response to comment 8-5. 
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RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

8- 10 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

The hydrologic properties of the Discharge Sink in Potrillo Canyon located onsite at LANL have not been studied. 
Core from a borehole in the upstream portion of the Sink has been tested extensively for unsaturated hydraulic 
characteristics. From this data we are able to calculate hydraulic gradients within the Sink and make estimates of 
downward flux rates. Additional surface water flow characteristics were determined during a 5-year study. 

COMMENT CODE 

8 - 11 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE agrees that perched ground water in the alluvium is likely to exist in upper Canon de Valle, sustained by 
spring flow and seasonal runoff. The dimensions of such a zone are unknown at present. 

COMMENT CODE 

8- 12 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

Section 4.4.2 

It is possible a perched ground water body may exist in Water Canyon below Canon de Valle. At present it is not 
known what the source of the water may be (e.g. effluent discharges, spring flow) nor is it known if this is a 
permanent water body. If a perched zone exists at this location, it cannot be very extensive, as wells WC0-1 and 
WC0-2 are dry just one-half mile below the WCM holes, which are located south of TA-15. 

See response to comment 8-5. 

COMMENT CODE 

8- 13 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

Figure 4-12 shows contours on top ofthe main aquifer. Taking these contours as an approximation of the 
potentiometric surface, it appears that water in the aquifer moves eastward or southeastward across LANL. The 
only possible recharge area is in the Jemez Mountains immediately west of LANL, or areas further west. DOE 
asserts that these best available data support the statement cited in the comment regarding the aquifer recharge 
and flow locations. 

COMMENT CODE LOCATION OF EIS REVISIONfS) 

8- 14 None required. 

RESPONSE 

The storm water monitoring stations near PHERMEX are recently installed and major storms are infrequent. As a 
result, the PHERMEX storm water quality data requested have not yet been obtained. DOE uses the best data 
available in its NEPA reviews but does not require that new data be collected in all cases. The runoff modeling 
described in appendix E computes the sediment load transported from LANL in the Rio Grande but currently 
doesn't provide details of sediment transport within LANL. 
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RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

8- 15 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

DARHTEIS 

The calculations presented emphasize dissolved concentrations. Both the New Mexico General Stream Standards 
and the New Mexico Ground Water Standards are based on dissolved concentration limits. Nonetheless, sediment 
loading and associated concentrations are calculated at the Rio Grande. 

COMMENT CODE 

8- 16 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The Ancho Canyon surface water station is located near the Rio Grande, a distance greater than one-half mile 
from Ancho Spring. While flow at the station is largely derived from Ancho Spring, it is considered to be a 
surface water station because it may be additionally affected by other surface features. Please note that the 
Laboratory Environmental Surveillance Reports (LANL 1993c and LANL 1994a) recognize that water collected 
directly from Ancho Spring is considered to be ground water. 

COMMENT CODE LOCATION OF EIS REVISION(S) 

8 - 17 None required. 

RESPONSE 

DOE believes that the isotopic analyses are reliable. The question raised is whether the samples obtained from 
the wells are truly representative of the ground water horizons implied or contaminated by water from other 
horizons on the surface. The question of annular leakage and subsequent contamination of the main aquifer 
samples with water from the surface on shallow horizons probably cannot be answered without specially designed 
sampling techniques or entering the wells in question. 

However, it should be noted that the effect of such contaminations, if it exists, is to produce conservative errors in 
the interpretation of results. The tritium and carbon-14 analyses are done to infer the presence of contaminations, 
if any, of the main aquifer by contaminants in shallow waters, and the rate at which surface water infiltrates 
through the unsaturated zone. In both cases, if the main aquifer samples are diluted by shallow water, the 
potential impacts on the main aquifer would be overestimated. 
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RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

8- 18 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

Sections 4.4.2 and 4.4.3 

DARHTEIS 

DOE agrees that additional monitoring wells in the alluvial material in the canyons opposite the PHERMEX and 
DARHT facilities would help identify and characterize any alluvial aquifer that may exist in the canyon alluvium. 
See the discussion in EIS section 4.4.2. Additional surface water monitoring stations would help isolate the 
impacts of PHERMEX or DARHT facilities operations on the water quality and sediment contamination. 

LANL (i.e., DOE, LANL, and Foley Company, a facilities contractor for the DARHT construction) provided a 
Storm Water Pollution Prevention Plan (Foley Company, 1994) as required for construction of the DARHT 
Facility and has received a subsequent from U.S. Environmental Protection Agency permit for construction 
activities. If a storm water pollution prevention plan were needed for operation of the facility, it would likely 
become part of LANL's general storm water permit. 

Environmental surveillance data, the Potrillo Canyon study, and computer simulations of uranium, beryllium, and 
lead migration have not revealed significant impacts due to storm water runoff from the PHERMEX or DARHT 
firing sites. Therefore, measures such as catchment basins to trap contaminated sediment from the firing site(s) 
are not anticipated. 

COMMENT CODE 

8- 19 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 4.5.4 

Since the draft EIS, a further biological survey has been done, resulting in identification of a nesting pair of 
Mexican spotted owls and a characterization of that specific habitat. The final EIS has been revised to 
incorporate this information, potential impacts to that habitat, and mitigation measures. See section 4.5.4, 
appendix K. 

COMMENT CODE 

8-20 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Sections 4.5.4, 5.1.5.4, and 5.2.5.4 

Extensive field surveys for Mexican spotted owls have been performed concurrently with and following publication 
of the DARHT draft EIS. As a result of these surveys, it has been determined that suitable nesting habitat exists 
for the Mexican spotted owl near DARHT. Informal consultation with the USFWS has been completed, and 
USFWS has concurred in DOE's determination that the Mexican spotted owl would not be adversely affected by 
this project. Appropriate mitigative measures or operating restrictions will be implemented to limit any impacts to 
the Mexican spotted owl or the habitat (see section 5.11 and appendix K). 

COMMENT CODE 

8- 21 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 5.8.1 

See response to comment 8-20. 
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RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

8-22 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

DARHTEIS 

Additional studies are planned to monitor the potential impacts of the proposed action on the Mexican spotted 
owl. See section 5.11 and appendix K. The scope of these studies will be determined over time and will be 
coordinated with the USFWS. 

COMMENT CODE 

8-23 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

The environmental impact analysis modeling in appendix Hand the environmental consequences in sections 5.18 
and 5.4.8 were based on calculated concentrations of uranium and other metals on foodstuffs, and accepted 
parameter values from the referenced professional literature for foodstuff uptake, translocation, and dose. 

COMMENT CODE LOCATION OF EIS REVISION(S) 

8-24 Sections 4.5.4, 5.2.5.1.2, 5.2.5.4, and appendix K. 

RESPONSE 

DOE recognizes this fact; discussions in the DARHT draft EIS were written before field surveys were completed 
for the Mexican spotted owl in the vicinity of the DARHT site. Several sections in the EIS have been revised to 
properly reflect the protection of this species. See sections 4.5.4 , 5.2.5.4, and appendix K. 

COMMENT CODE 

8-25 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 5.2.5.4 

DOE completed its biological assessment for the vicinity of the DARHT site in July 1995, after the draft DARHT 
EIS was issued. Consultation with the USFWS is now complete and in the event DOE proceeds with the DARHT 
proposal, DOE will take appropriate mitigation measures to protect biological resources. 

COMMENT CODE 

8-26 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE agrees with the presumption that the limits established under the NESHAPS permit would not limit testing 
under the Enhanced Containment Alternative, particularly since the NESHAPS limit is dose-based at 10 
mrem/year from the air pathway. The anticipated dose impact from DARHT would be a small fraction of this 
value. 
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RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

8-27 

RESPONSE 

LOCATION OF EIS REVISION($) 

None required. 

DARHTEIS 

Since the prototype vessel has not been used before and is basically still a concept it is anticipated that there will 
be engineering problems encountered during operation. The testing limitations described in section 3.7 are 
considered reasonable at this point. These types of considerations provide part of the basis for the formulation of 
the Preferred Alternative, Phased Containment. DOE also anticipates being able to develop the vessel technology 
and provide increasing levels of containment, even beyond the proposed 75 percent in Phased Containment, if 
successful. 

COMMENT CODE 

8-28 

RESPONSE 

LOCATION OF EIS REVISION<S) 

None required. 

Three air sampling stations, two of which are located in TA-15, were put in place during 1993. However, analysis 
of LANL environmental surveillance data for 1993 has not yet been completed and is not available. Results 
available for other air monitoring stations, particularly the LANL perimeter stations for years before 1993, indicate 
very low to nondetectable concentrations of materials (mainly uranium) which could have originated at 
PHERMEX. Also, usage of these materials has decreased at PHERMEX over the years, so any detected 
concentrations would be expected to be less. Since the two stations in questions are onsite, in the middle of 
TA-15, they would be of limited use in estimating potential impacts offsite. 

COMMENT CODE 

8-29 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Section 4.2.5 

The EIS has been corrected to read "downwind." 

COMMENT CODE 

8-30 

RESPONSE 

LOCATION OF EIS REVISION<S) 

None required. 

EPA-prescribed methods are required for demonstration of compliance with 40 CFR 61 Subpart H. However, DOE 
Order 5400.5 "Radiation Protection of the Public and the Environment" directs the use of realistic assumptions in 
dose calculation methods in demonstrating that requirements of the Order have been met. Estimates using both 
methodologies are presented in section 4.8.1.1. 

COMMENT CODE 

8- 31 

RESPONSE 

LOCATION OF EIS REVISION<S) 

None required. 

Comparison to the EPA limit is presented in the final EIS (see second paragraph of section 4.8.1.1.) DOE believes 
comparison to the 100 mrem DOE standard contained in DOE Order 5400.5 is appropriate because it shows the 
radiological dose contribution from all LANL exposure pathways, rather than just the airborne pathway as required 
by EPA NESHAPS regulations at 40 CFR Part 61 Subpart H. It also provides some indication of the effect of 
using site-specific, realistic dose calculation methods. 
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RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

8- 32 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

DARHTEIS 

The relative values are based on the mechanism of release. The EIS analyzes a hypothetical situation in which 
the effective release for unconfined tests would occur about 328 ft (100m) above ground, depending somewhat on 
the size of the shot. The expanding ball of blast products would mix with the air and would be subjected to the 
winds at the higher elevation. For contained tests, the emission would occur near ground level as blast products 
are vented, comparatively slowly, following a test. 

COMMENT CODE 

8- 33 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

At the current time, too little information exists, and estimates of costs associated with soil cleanup are too 
nebulous to provide a detailed estimate of cost savings. DOE believes that the range from 25 to 90 percent (a 
factor of less than 4) is all that can be justified with the current information available. 

COMMENT CODE 

8- 34 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

The EIS analysis considers ground-level release for all criteria pollutants (section Cl.3). The exception stated 
there is an area source rather than a point source; not an exception to gound-level release. Elevated release is 
used to analyze the effect for blast products, such as depleted uranium, beryllium, and lead (section 5.4.2.1 and 
H2.2). The height of release would depend somewhat on the size of the shot. Larger amounts of explosive would 
cause effective release at higher levels. As the release height increases, the FENII and MEPAS computer codes 
incorporate more dispersion and lesser resultant doses. 

COMMENT CODE 

9- 1 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

DOE appreciates this comment. 

COMMENT CODE 

9-2 

RESPONSE 

DOE agrees. 

LOCATION OF EIS REVISIONfS) 

None required. 

RPC- 21 



RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

10- 1 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

DARHTEIS 

The DARHT EIS analyzes the environmental impacts that would be expected if five alternative ways to achieve 
enhanced radiographic capability were implemented, and compares these impacts with the current situation. DOE 
has stated, as part of the purpose and need for this proposal, that it needs to conduct dynamic experiments on 
plutonium. The EIS is prepared to aid in the DOE's decision-making process as to whether or not to provide 
enhance capability, but DOE is not facing a decision as to whether or not plutonium experiments are needed, and 
the DARHT EIS does not analyze whether or not these experiments are needed. 

The President and Congress have directed the DOE to maintain the nuclear weapons complex and to ensure the 
safety, security, and reliability of the nuclear weapons stockpile, and have appropriated funds accordingly. The 
public is able to give input to this process through the election of public officials, involvement with public 
officials, and by participation in public hearings such as those held for the DARHT draft EIS. Plutonium is used in 
some stockpiled weapons. Although substitute materials are used whenever possible, some experiments to address 
stockpile issues cannot be done with a substitute material. 

The Department prepared a classified supplement to the DARHT EIS that provides additional information and 
analysis. In general, the environmental impacts identified in the classified supplement have been incorporated 
into the unclassified portion of this EIS. 

COMMENT CODE 

10-2 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

Dynamic experiments involving plutonium would always be conducted inside double-walled steel containment 
vessels (sec. 3.3.2). Different designs could be used depending on the nature of the dynamic experiment and 
diagnostic tools used and would be developed in response to specific needs at the time such an experiment is 
designed. 

COMMENT CODE 

10-3 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The amount of material in any single dynamic experiment or set of experiments would vary according to test 
objectives. Different objectives could require different materials. In no case would the material be capable of 
providing a nuclear yield during the dynamic experiment. 

COMMENT CODE 

10-4 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE conducts many types of tests and experiments on various isotopes, mixtures and alloys of plutonium. 
Dynamic experiments with plutonium, of the types proposed and discussed in the DARHT EIS, could involve 
various plutonium isotopes and alloys, which would be especially chosen for the purposes of the experiment. All 
experiments would be arranged and conducted in a manner such that a nuclear explosion could not result. In the 
past, DOE has conducted dynamic experiments at PHERMEX using weapons-grade and other forms of plutonium 
metal. See sections 2.3.3 and 3.3.2. 
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RESPONSES TO PUBLIC COMMENTS DARHTEIS 

COMMENT CODE LOCATION OF EIS REVISIQN(S) 

10-5 None required. 

RESPONSE 

Any experiment involving a containment vessel would require that some parts of the experimental assembly be 
put together before placement inside the containment vessel. Other parts of the experimental assembly, such as 
some diagnostic devices, would be attached after placement of the assembly inside the containment vessel. 

COMMENT CODE LOCATION OF EIS REVISIQN(S) 

10- 6 Sections 5.1.9, 5.1.9.1, 5.1.9.2, 5.1.9.3, 5.4.9, 5.7.2.2, andJ.6.1 

RESPONSE 

As noted in the EIS, any experiments that would incorporate plutonium would be conducted in double-walled 
containment vessels. Using this approach in the past, there have been no failures of the containment. Based on 
its engineering experience, DOE and LANL believe that vessel failure with a subsequent release to the 
environment is not a reasonable scenario. 

DOE prepared a classified supplement to the DARHT EIS which describes, among other things, possible "accident 
scenarios regarding dynamic experiments using plutonium." The environmental impacts from the classified 
supplement, including accident scenarios, have been included in the appropriate sections of the DARHT EIS. See 
sections 5.1.9, 5.4.9, and 5.7.2. Based on the analyses presented in the classified supplement, conducting 
experiments with plutonium would be expected to have minimal potential for environmental impacts under any of 
the alternatives analyzed. 

After completing the experiment, the vessel would be taken to the Plutonium Handling Facility at LANL, at 
TA-55, for cleanup procedures. This discussion in the EIS has been revised for clarity. See section 3.3.8. 

COMMENT CODE LOCATION OF EIS REVISIQN(S) 

10- 7 Sections 3.3.8 and 5.4.10.3 

RESPONSE 

DOE would conduct any dynamic experiments using plutonium in a double-walled steel containment vessel. After 
completing the experiments the vessel would be taken to the Plutonium Handling Facility at LANL, at TA-55, for 
cleanup procedures. Discussion of waste volumes and composition of waste is contained in the EIS, sections 3.3.8 
and 5.4.10.3. 

Liquid plutonium waste streams would not be generated as a result of operations involving plutonium at DARHT 
or PHERMEX. Following completion of these operations the containment vessel would be moved to the LANL 
plutonium handling facility, TA-55, for cleanout and recovery. TA-55 waste streams will be addressed in the 
LANL Sitewide EIS. DOE has an excellent basis to estimate future waste streams, using past dynamic 
experiment, cleanout and recovery information. 
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RESPONSES TO PUBLIC COMMENTS DARHTEIS 

COMMENT CODE LOCATION OF EIS REVISIONCS) 

10-8 Section 3.8 

RESPONSE 

Part of DOE's purpose and need for enhanced radiographic capability specified in the DARHT EIS is to obtain 
information about plutonium through dynamic experiments (see section 2.3 of the DARHT EIS). Under the 
Plutonium Exclusion Alternative, DOE could not use the enhanced radiographic capability proposed for the 
DARHT Facility to obtain the needed information about plutonium, but instead would have to rely on its existing 
capability at PHERMEX or other facilities. This would have two immediate programmatic implications: first, 
DOE could not obtain the higher resolution information that is needed for dynamic experiments with plutonium; 
and second, DOE would have to continue to maintain and operate PHERMEX in addition to DARHT. Although 
the EIS is focused on environmental impacts, not programmatic impacts, DOE has summarized the programmatic 
consequences of the various alternatives in section 3 .11. DOE expects to consider programmatic impacts when 
making its final decision on this project (see section 1.6). 

COMMENT CODE 

11 - 1 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

Section 106 of the National Historic Preservation Act (NHPA) requires that all properties (sites) that are 
determined eligible for the NRHP and which may be affected by a proposed Federal action be evaluated with 
respect to adverse effect. The NHPA requires that Federal agencies protect eligible resources through mitigation 
of adverse effects which can consist of protection data recovery or other actions. In the case of the Nake'muu 
site, mitigation of adverse effect would be accomplished by orienting the DARHT Facility such that the 
Nake'muu site would be in the "blast shadow," and other mitigation as addressed in section 5.11. 

COMMENT CODE 

11-2 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The draft EIS referenced past consultation with the SHPO and was prepared concurrently with additional field 
surveys and consultation with the New Mexico State Historic Preservation Officer. The archeological surveys 
were completed simultaneously with the draft EIS, and appropriate consultations have resulted. The DOE's 
actions in this area are consistent with the requirements of the CEQ 1502.25 (a). 
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RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

11 • 3 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

The NEPA regulations require consideration of impacts to cultural and historic resources among other aspects of 
the environment [40 CFR 1502.16]. The DARHT EIS identifies and assesses those impacts that might be expected 
from normal operations under any of the seven alternatives analyzed, and from various accident scenarios. DOE 
believes that the analyses in the DARHT EIS adequately disclose the environmental impacts expected and that 
the procedures established in correspondence between the New Mexico State Historic Preservation Officer and 
DOE would serve to minimize any potential impacts to important sites. 

The EIS identifies and analyzes the impacts of each alternative on cultural resources in sections such as 5.1.6, 
5.2.6, and 5.4.6. 

See section 4.6.1. 

COMMENT CODE LOCATION OF EIS REVISION(S) 

11 • 4 None required. 

RESPONSE 

Following a NEPA review and completion of an environmental impact statement, an agency is required to 
document its decision in a formal document called a Record of Decision (ROD) (see inside back cover of EIS). 
By regulation, among other things a ROD must specify which alternative or alternatives were considered to be 
environmentally preferable [CEQ Regulation, 40 CFR 1505.2(b)]. An agency does not document this in the EIS 
(draft or final) because it is through the decision-making process (documented in the ROD) that the agency 
determines which alternatives were considered to be environmentally preferable. While an agency is required to 
identify and discuss in the ROD all factors that entered into its decision-making [40 CFR 1505.2(b)], an agency is 
not required to select the environmentally preferable alternative. As stated in section 1.6 of the EIS, DOE will 
identify in the DARHT ROD the environmentally preferable alternative, other decision factors, and how those 
considerations were balanced, in accordance with its regulatory responsibilities. 
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COMMENT CODE 

11 - 5 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

Section 2.5 

DARHTEIS 

DOE has revised the discussion in the DARHT EIS of nonproliferation and counter proliferation applications for 
enhanced radiographic hydrodynamic test capability (see section 2.5). 

The concepts and capabilities of hydrodynamic testing have been well known to negotiating parties for the 
Nonproliferation Treaty, as noted in the response to comment 17-4. Currently, it is not considered sufficient to 
certify a completely new design without nuclear test data. Activities proposed for DARHT or PHERMEX do not 
include nuclear tests. A few years ago, DOE briefly studied containment for very low-yield nuclear tests 
(CONVEX, see comment 53-53), but these tests could not be done at DARHT or PHERMEX because the 
containment would be too large and would be buried underground. 

The Nation's commitment to nonproliferation follows. The parties agree to not transfer nuclear weapons, other 
devices, or control over them, and to not assist, encourage, or induce nonnuclear states to acquire them. 
However, the treaty does not invoke stockpile reductions by nuclear states, and it does not address actions of 
nuclear states in maintaining their stockpile. Article VI obligates each of the parties to negotiate in good faith on 
the "cessation of the nuclear arms race at an early date and to nuclear disarmament..." The concept of 
hydrodynamic testing is known to all the signatories, and the capability exists with several of the nuclear states. 
Such capability is said to have been an important factor for the nuclear states to have entered into the treaty and 
to agree to further negotiate for a Comprehensive Test Ban Treaty. On May 11, 1995, 178 nations agreed to 
permanently extend the expiring nuclear Nonproliferation Treaty and accept a set of "principles and objectives" 
that include specific steps to turn back the nuclear arms race. The five nuclear states also agreed to work toward 
a comprehensive test ban by 1996 and rapid negotiation of a treaty to end production of nuclear bomb material. 

COMMENT CODE LOCATION OF EIS BEVISIONCSl 

11 - 6 None required. 

RESPONSE 

The EIS addresses cumulative impacts of past, present, and reasonably foreseeable future actions as required by 
40 CPR 1508.7. 

COMMENT CODE 

11-7 

RESPONSE 

LOCATION OF EIS BEVISION(S) 

None required. 

As discussed in section 1.1 of the EIS, DOE initiated construction of the DARHT firing site facility based on 
environmental reviews conducted in the 1980s. In 1984, in response to public concern, DOE began this DARHT 
EIS. In July of 1994, the Secretary of Energy instituted a Department-wide NEPA Policy that, among other things, 
requires that DOE complete its NEPA reviews more expeditiously than was done in the past. The 10-month 
schedule for completing, the DARHT EIS is consistent with both the letter and spirit of the Secretary's Policy. 

COMMENT CODE 

11 - 8 

RESPONSE 

LOCATION OF EIS BEVISIONCSl 

Sections 4.5, 4.5.1, 4.5.4, 5.1.5.4, 5.2.5.4, and Appendix K 
Table 4-12 

See response to comment 2-13. 
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COMMENT CODE 

11.9 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Sections 4.5.4, 5.1.5.4, and 5.2.5.4 

See response to comment 2-13. 

COMMENT CODE 

11 • 10 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The term "mitigation" as used in the NEPA process is defined by regulation [40 CFR 1508.20]. Mitigation 
includes all of the following: 

• A voiding an adverse impact by not taking a certain action 
• Minimizing an adverse impact by limiting or modifying certain actions 
• Rectifying an adverse impact by rehabilitation or restoring the affected aspect of the environment after the 
action has taken place 
• Reducing or eliminating an adverse impact over time by taking preventative measures or modifying operating 
conditions 
• Compensating for an adverse impact by replacing or providing substitute resources. 

Federal agencies work together and with state agencies, such as the State Historic Preservation Officer, to 
develop mitigation measures to protect cultural resource sites and habitat for wildlife including threatened and 
endangered species. 

A NEPA analysis may include "up front" mitigation, which are those measures incorporated into a proposed 
action or its alternatives, to determine what the overall environmental effects of mitigation measures might be. 
On the other hand, a Federal agency may decide on mitigation measures after determining the potential for 
adverse environmental impacts through the NEPA review process, and identify these in the Record of Decision 
following the NEPA analysis. Although there is no provision in NEPA or its implementing regulations for "rating" 
mitigation measures for their anticipated "effectiveness of actually achieving these protective measures," the 
regulations do provide for monitoring the mitigation measures over time [CEQ regulation 40 CFR 1505.2(c)]. DOE 
accomplishes this through developing a Mitigation Action Plan [DOE NEPA regulation, 10 CFR 1021.331]. See 
section 1.6 of the DARHT EIS. 

COMMENT CODE LOCATION OF EIS REVISION(S) 

11 • 11 None required. 

RESPONSE 

Mitigation and monitoring programs at LANL are discussed in full in the LANL annual Environmental 
Surveillance Reports. Only those operations connected with the proposed DARHT or PHERMEX facilities are 
discussed in this EIS. The EIS describes the potential impacts to soils and groundwater which would result from 
the alternatives. 
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COMMENT CODE 

12- 1 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

A Federal agency is obligated to include within the scope of analysis of an environmental impact statement the 
impacts of "connected actions." "Connected actions" are closely related actions which: might automatically 
trigger other actions that may require an EIS; would not proceed unless other actions are taken previously or 
simultaneously; or are interdependent parts of a larger action and depend on the larger action for their justification 
[CEQ regulations, 40 CFR 1508.25 (a)(1)]. DOE did not identify any "connected actions" relative to its proposal 
to obtain enhanced radiographic hydrodynamic test capability analyzed in the DARHT EIS. 

See discussion in section 2.6 and volume 2, section 1.5. 

COMMENT CODE 

12- 2 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

The geologic setting and geology near the site are described in section 4.3.2. Because the local geology does not 
vary greatly laterally, the nearby data are deemed sufficiently representative, so long as analyses do not indicate 
marginally acceptable results. The potential for migration of contaminants with ground water is discussed in 
appendixes D and E. 

With regard to the transport of fissile materials, currently there are approximately 25 to 50 shipments per year to 
and from LANL. DOE considers this to be an ongoing aspect of the nuclear weapons programs. Thus, decisions 
on enhanced hydrodynamic capability are unrelated to the shipments of fissile materials to and from LANL. 

COMMENT CODE 

12-3 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

DOE disagrees and knows of no evidence that a weapon system does not age. A weapon consists of electrical and 
mechanical parts that are made of metals and plastics; until a weapon is dismantled, it will age. The existing 
stockpile is considered to be safe and reliable, and has not yet experienced any post-design life aging problems 
since in the past, weapons have been retired soon enough that this has not occurred. The concern remains with 
the future stockpile since current U.S. policy requires that the existing stockpile remain active past its design life. 

COMMENT CODE 

12-4 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

The purpose of NEPA is to bring about a complete examination of potential environmental impacts of proposed 
actions, such as DARHT, by Federal agencies. 
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COMMENT CODE 

12.5 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

Any known violation of permit standards or noncompliant situations are reported through the appropriate regulatory 
authority. Steps to bring LANL into compliance are negotiated with the regulatory authority. Citizen suits can be 
(and have been) brought against LANL or DOE if the public does not feel the spirit and intent of the laws are not 
being followed by LANL or DOE, or properly implemented by the regulatory authority. A violation at a single 
facility would not prevent other operations from being conducted at LANL. 

COMMENT CODE 

13 • 1 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

DOE agrees that existing dynamic nuclear weapons remain safe and reliable. DOE disagrees that confidence in a 
weapon system "actually increases with age;" DOE believes that it is essential to continue to study aging effects 
on nuclear weapons systems, and the condition of nuclear weapons primaries. 

COMMENT CODE 

13.2 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 2.1 

DOE has revised the text in chapter 2 to clarify the discussion of need. The text points out that stockpile problems 
have arisen in the past; DOE relied heavily on underground nuclear testing as a diagnostic tool to assist in 
correcting these problems. DOE expects that stockpile problems will arise in the future - no one can predict with 
certainty when problems might occur, or what part of a nuclear weapon might be affected. Particularly in an era 
without nuclear testing, hydrodynamic testing increase in importance as an analysis tool or for confirming other 
analyses. DOE does not believe it is prudent to wait for problems to develop before acquiring the tools to deal 
with them. The recently completed study by the three nuclear weapons laboratories entitled "Stockpile 
Surveillance: Past and Future" (Johnson, K, et al. 1995) notes that certain types of components in primaries do in 
fact age. The average age of weapons in the enduring stockpile is increasing and in a few years will exceed for 
the first time the design lives of the individual weapons. The study describes hydrodynamic testing as the 
principal tool to help understand the effects of aging processes and verify any fixes for such problems. The 
comment confuses reliability with performance; while primaries are designed to provide ample energy to set off 
the secondary, the problem is whether the primary can be relied upon to achieve this performance. This 
engineering margin is unrelated to the need to compensate for the effects of aging or other influences. 
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COMMENT CODE 

13- 3 

RESPONSE 

LOCATION OF EIS BEVISION!S) 

Section 2.3.2 

DARHTEIS 

The comment references the "Sandia Stockpile Life Study" for which viewgraphs and an interim summary were 
prepared in 1993. DOE understands from Sandia that these viewgraphs were used as part of an internal status 
briefing. The data used to develop these viewgraphs arose from a database which was recognized to be 
incomplete and inadequate, in that much data, particularly that relating to problems found through methods 
outside the DOE's formal Stockpile Evaluation Program, was incompletely or inconsistently documented in this 
database. In particular, findings and "actionable" findings associated with the nuclear package (including the 
weapons primary) were not completely documented. 

The three weapons laboratories (LLNL, LANL, and SNL) have now conducted a joint study [Stockpile 
Surveillance: Past and Future] (Johnson et al. 1995) which has updated this data to provide a more accurate 
record. The "defects database" now has more than 2,400 entries. More than 370 cases resulted in action due to 
safety or reliability concerns. Approximately 110 problems since 1958 required action to the nuclear components, 
in 39 of the 50 weapon types covered by the report. Of these, more than 90 were related to the weapons primary. 
While the rate of findings decreases after a weapon is initially deployed, the study concludes that it is reasonable 
to expect that problems would continue to arise in the stockpile at the rate of one or two defects per year, as the 
stockpile ages beyond the original design expectations. DOE notes that of the weapon types introduced since 
1970, nearly one-half required nuclear testing to verify, resolve, or certify the resolution of problems relating to 
safety and reliability. This and other information have now been included in the final EIS in section 2.3.2. 

The comment mentions metallurgical data and equation of state measurements. Such data are valuable, but do 
not relieve the need for enhanced radiographic hydrotesting. 

COMMENT CODE 

13-4 

RESPONSE 

LOCATION OF EIS REVISION($) 

None required. 

Regarding the implosion process, DOE needs the enhanced capability that would be provided by DARHT to assure 
collection of adequate data in support of fundamental questions about physics of nuclear weapons regardless of 
aging considerations. See section 2.3.1. 

As noted in the EIS, section 2.3.2, DOE believes that evaluation of aging weapons is needed. Actions should 
begin as soon as possible to benchmark the condition of weapons and their expected performance characteristics 
as a baseline for future surveillance observations and performance tests. DOE believes that, by itself, weapons 
surveillance is not adequate to evaluate, predict, and resolve performance or reliability problems. 

COMMENT CODE 

13-5 

RESPONSE 

LOCATION OF EIS REVISION($) 

None required. 

DOE agrees that the existing stockpile is safe and reliable. The concern lies with the future evolution of the 
stockpile, the ability to address and resolve issues as they arise, and to maintain a high level of confidence in 
safety and reliability as the stockpile ages. 
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COMMENT CODE 

13.6 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

Section 2.3.1 

DOE appreciates the concern expressed by this comment, but believes that the EIS adequately explains the safety 
issues associated with the proposed action. 

The discussions in chapter 2 of the DARHT final EIS have been revised to include additional information related 
to safety and reliability. 

COMMENT CODE 

13.7 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

Sections 2.1, 2.3.1 and 2.3.2 

See the responses to comments 13-2 and 13-3. 

COMMENT CODE 

13. 8 

RESPONSE 

LOCATION OF EIS REVISIQN(S) 

None required. 

The purpose and need for enhanced radiography as proposed for DARHT is stewardship of the U.S. nuclear 
weapons stockpile pursuant to direction from the President and Congress. There is no requirement for new-design 
nuclear weapons at the present time. 

COMMENT CODE LOCATION OF EIS REVISION(S) 

13.9 Section 2.3.2 

RESPONSE 

A discussion of the relevance of remanufacturing nuclear weapons to the DARHT proposal has been added to 
chapter 2. Chapter 2 has been revised in the final EIS to clarify the purpose and need. Additional information has 
been included in accordance with the SS&M Program Plan issued by the DOE in May 1995. 

COMMENT CODE 

13. 10 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 2.2.1 

While it is true that current national policy does not provide for the design of new nuclear weapons, the final EIS 
states that in the event that the U.S. decides it needs to design and manufacture new nuclear weapons it would use 
every tool necessary to accomplish this mission. This could include using enhanced radiographic hydrodynamic 
capability as proposed for DARHT (see section 2.3.4). 
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COMMENT CODE 

13- 11 

RESPONSE 

LOCATION OF EIS REVISION<S> 

Section 2.5 

See response to comment I I -5. 

COMMENT CODE 

13- 12 

RESPONSE 

LOCATION OF EIS REVISION<S> 

Section 2.5 

See response to comment I I -5. 

COMMENT CODE 

13- 13 

RESPONSE 

LOCATION OF EIS REVISION<S> 

Sections 3.3.4 and 3.10.5 

DARHTEIS 

The discussion in the EIS regarding the utility of FXR at LLNL compared to the proposed DARHT Facility has 
been revised. The DOE currently uses both FXR and PHERMEX to provide hydrodynamic test capability. 
However, DOE does not conduct dynamic experiments with plutonium at LLNL; DOE does not have the facility 
infrastructure at LLNL's site 300 to support these types of experiments, and it would be unreasonably expensive 
(several hundred million dollars) to provide the required plutonium handling capability at LLNL. Accordingly, the 
FXR facility, in current or upgraded mode, or with single- or dual- axis capability, would not provide the enhanced 
capability that the DOE needs to diagnose dynamic experiments with plutonium. As discussed in section 3.1 0.1.1, 
DOE believes it would be unreasonable to construct the requisite plutonium infrastructure at site 300 at LLNL, and 
this alternative is not analyzed in the DARHT EIS. 

COMMENT CODE LOCATION OF EIS REVISION<S> 

13- 14 None required. 

RESPONSE 

With regard to the transport of fissile materials, currently there are approximately 25 to 50 shipments per year to 
and from LANL. DOE considers this to be an ongoing aspect of the nuclear weapons programs. Thus, decisions 
on enhanced hydrodynamic capability are unrelated to the shipments of fissile materials to and from LANL. 

COMMENT CODE LOCA II ON OF EIS REVISION<S> 

13- 15 Sections 3.3.2, 5.1.9, 5.1.9.1, 5.1.9.2, 5.1.9.3, 5.4.9, 5.7.2.2, andJ.6.1 

RESPONSE 

For the DARHT EIS a breach of the double-walled containment vessel that would be used for dynamic 
experiments with plutonium was analyzed to determine potential health consequences from a hypothetical 
accidental release. DOE considers this to be an incredible event. 

See response to comment I 0-6. 
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COMMENT CODE 

13- 16 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Section 5.4.10.3 
Tables S-1 and 3-3 

DARHTEIS 

Tables S-1 and 3.3 were revised to list the annual generation of various types wastes for each alternative. Table 
3-1 reflects infrastructure needs for waste management and materials processing for single- and double-walled 
containment vessels. Section 3.3.8 and 5.4.10.3 were revised to address waste management issues raised in this 
comment. 

Single-walled vessels would be used in support of hydrodynamic tests. Double-walled vessels would be used in 
containing plutonium. 

COMMENT CODE 

13 - 17 

RESPONSE 

LOCATION OF EIS REVISION CS) 

None required. 

This comment confuses the limited upgrades to PHERMEX which will occur in any case and are thus part of the 
No Action Alternative with the alternative of upgrading PHERMEX to provide the needed enhanced radiographic 
capability (Upgrade PHERMEX Alternative). As noted in the EIS (section 3.4), the No Action Alternative, which 
includes the continued operation of PHERMEX, is not static but includes the actions DOE might take to maintain 
or improve its current radiographic capability using its existing equipment. However, this limited upgrade to 
PHERMEX discussed in this comment would not provide the enhanced radiographic hydrodynamic testing 
capability that DOE now needs in the absence of nuclear testing. The addition of a double-pulsed capability to 
PHERMEX would not provide enhanced radiography. The second picture of the double-pulse would be of a 
noticeably reduced quality since the accelerator would not have time to generate the same power levels obtained 
for the first radiograph. 

In contrast, the Upgrade PHERMEX Alternative would upgrade PHERMEX with the new high-resolution 
radiographic technology for DARHT. The intention for DARHT technology is not just to have two images late in 
the implosion process, as would be provided with the double-pulse capability, but to provide imaging through very 
thick, dense materials; take multiple, very brief, snapshots from two different lines of sight; and provide images of 
very high resolution. With completion and operation of both axes of DARHT, there would be a capability to 
obtain three-dimensional data as well as time-sequenced images. 

COMMENT CODE 

13- 18 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

On August 11, 1995, the President announced that the U.S. will no longer conduct the small-scale nuclear tests 
referred to by this commenter as hydronuclear tests. Accordingly, DOE will not conduct hydronuclear experiments 
at any existing or proposed facility at any site. DOE never intended to conduct hydronuclear tests at DARHT, and 
they were not proposed in the draft DARHT EIS. The DARHT facility was not designed to withstand the energy 
release that would be expected form this type of test, nor to protect workers or the general environment from the 
expected or potential accidental consequences from this type of test. The exact nuclear yield on hydronuclear 
experiments is difficult to predict and adds to the difficulty in designing facilities for hydronuclear tests. These 
possible effects mean that a facility such as DARHT would not be suitable for this type of test. 
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COMMENT CODE 

13- 19 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 2.6 and volume 2, section 1.5. 

Please refer to the text in section 2.6 and EIS volume 2 section 1.5 for information on the relationship of the 
DARHT EIS to other DOE EISs. 

CQMMENT CODE 

14- 1 

RESPONSE 

LOCATION OF EIS REVISION(S> 

None required. 

Up to 15 acres (6 ha) could have above-background concentrations of uranium under all of the alternatives 
developed in the DARHT EIS that would employ uncontained tests. This estimate was derived from the soil 
contamination analysis in appendix D. An estimate of measurable soil contamination, rather than a calculated 
estimate, would be 3 to 4 acres (1.2 to 1.6 ha) for the uncontained alternatives. This estimate was based on 
observed contamination at PHERMEX, which historically has used more depleted uranium and other materials 
than are planned for DARHT. Maximum use of material at the proposed DARHT facility is projected to be about 
30 percent less than historical annual use at PHERMEX. 

Appendix E used conservative modeling assumptions to estimate potential impacts to surface and ground water 
from DARHT operations. These evaluations showed there would be no impacts of DARHT operations. 

COMMENT CODE LOCATION OF EIS REVISION(S> 

14-2 None required. 

RESPONSE 

Annual averages for the past several years have been the basis for materials that would be expended at the firing 
point. The number of detonations is not a good indicator because detonations may have different objectives (see 
table B-3) which can lead to great variability in characteristics among the detonations. To some extent, stockpile 
issues that arise will determine the shots required. However, there are also logistical constraints on how quickly 
the more sophisticated tests and experiments can be prepared and performed. Thus, the actual rates are not 
expected to be much different than past experience with PHERMEX. 

COMMENT CODE 

14-3 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Sections 5.1.8, 5.1.8.1, 5.1.8.2, 5.1.8.3, 5.1.9, 5.1.9.1, 5.1.9.2, 5.1.9.3, 5.4.8, 5.4.9, 5.7.2.2, and 
J.6.1 

As noted in the DARHT draft EIS (see section 2.1), some aspects of the hydrodynamic testing and dynamic 
experiment program, and the relatEd environmental assessment of alternatives, are classified as Secret Restricted 
Data under the provisions of the Atomic Energy Act of 1954, as amended, to protect national security. DOE 
prepared a classified supplement to the DARHT EIS that contains additional information and analysis. After 
review of this material, DOE determined in May 1995, that certain aspects of the impact analysis could be 
presented in an unclassified summary and made these available to the general public. DOE has revised the EIS in 
several places to incorporate this information. See chapters 3 and 5 and appendixes I and J. 
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COMMENT CODE 

14-4 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

DARHTEIS 

Following a dynamic experiment using plutonium, the containment vessel would be moved to the LANL 
plutonium handling facility, TA-55, for cleanout and recovery. DOE expects that some small amount of total 
waste volume would become part of theTA-55 waste stream. 

DOE does not expect WIPP to be either "problematic" or "without [sufficient] capacity" with regard to 
management of waste produced at DARHT or PHERMEX. 

Characterization for WIPP would not be a problem because such characterization consists of certifying types, 
quantities, and forms of TRU in a waste package. 

COMMENT CODE 

14-5 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

See response to comment 10-7. 

COMMENT CODE 

14-6 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

See response to comment 13-14. 

COMMENT CODE 

14 -7 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

All alternatives analyzed in the DARHT final EIS are assumed to use the same maximum quantities of materials 
annually; for example, 1,540 lb (700 kg) of depleted uranium or 20 lb (9 kg) of beryllium. Table 3-3 shows 
releases to the environment, rather than use. Under all alternatives except the Enhanced Containment 
Alternative, 100 percent of the used material is assumed to be released to the environment so it is the same as 
usage. The amount of material released to the environment for the Enhanced Containment Alternative options 
varies by the particular pathway (e.g. water) examined. Water modeling assumes 460 lb (210 kg) of DUper year 
(30 percent of 1,540) is available for release. Seventy percent of the 1,540 lb (700 kg) DU used is deposited on or 
near the firing site as large and small fragments of metal, cleaned up during routine housekeeping activities, and 
disposed. Thus, there has not been an increase in usage of DU. The water modeling subtracts the 70 percent of 
DU that is cleaned up and disposed, i.e., 1,540 lb (700 kg) minus 70 percent equals 460 lb (210 kg). 
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COMMENT CQDE 

14- 8 

RESPONSE 

LOCATION OF EIS REVISIQNCS) 

None required. 

DARHTEIS 

Waste material (mainly soil and detonation debris) removed from the PHERMEX firing site is low-level waste in 
most cases because of the presence of depleted uranium. Hazardous constituents potentially used at PHERMEX 
have not been detected in waste sampled; no mixed waste streams are generated from the PHERMEX firing site. 
DOE considers the evaluation of low-level waste disposal at LANL to be beyond the scope of the DARHT EIS or 
related actions. Waste management practices specifically associated with the alternatives analyzed are presented 
in Chapters 3 and 5 of the EIS. 

COMMENT CODE 

14-9 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

Any modeling technique is based on hypothetical conditions. Justification for using Gaussian plume models is 
discussed extensively in appendix H.2. Use of Gaussian plume models provides a conservative estimate (tends to 
underestimate actual dispersion, and therefore overestimate potential consequences) of atmospheric dispersion 
when applied to complex terrain such as that found at Los Alamos. No mixing height data are available for Los 
Alamos, so the nearest available data were used. Again, mixing height data for Albuquerque would be 
conservative and would tend to overestimate potential consequences. Further, air quality modeling for purposes of 
the EIS does not require site specific air monitors. 

COMMENT CODE 

14- 10 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

DOE feels the estimate of the percent of materials that is aerosolized (10 percent) is well substantiated. 
Approximately 70 percent of the material on the ground is collected for disposal. For water resource impact 
evaluation, the remaining material on the ground was assumed to be very mobile to provide a conservation 
estimate of potential impacts. The portion of the material that is available to water resource contamination is 
discussed in various sections of chapter 5 and appendix E. 

Neither lithium nor lithium hydride are regulated materials in soils or water. There are no Maximum Contaminate 
Levels or guidelines for either of these materials. Evaluation of lithium hydride was included principally because 
it can be an inhalation hazard from airborne emissions. Similarly, there are no constituents of high explosives 
residues that are known to be regulated materials in soils or water. 

COMMENT CODE 

14- 11 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

The dose that could result from resuspension and offsite transport of depleted uranium deposited in the firing site 
vicinity would be a very small fraction of the potential impacts calculated from the uncontained detonation 
releases. LANL's air monitoring stations are the most effective tool for monitoring and estimating any offsite 
radiation dose that could occur from this diffuse, nonpoint source release. 
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COMMENT CODE 

14. 12 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

While the northeast drainage (runoff) channel at the PHERMEX site exhibits total uranium concentrations in soil 
31 times background (105 ppm versus 3.4 ppm), runoff is not highly accessible to the water supply of the region, 
especially at contaminant concentration levels observed in the runoff channels in the immediate vicinity of the 
firing site. In this analysis, modeling of runoff to the canyon bottom and infiltration into the soil profile at the 
mesa top used solubility concentrations for total uranium of 300 ppm (i.e., 300 mg!L). This solubility value is 
higher than any observed solution concentration. Thus, model results presented in the EIS are conservative with 
respect to the observed concentrations of total uranium contamination in drainage channel waters. Furthermore, 
the analysis does not take credit for sorption and dispersion that would occur along the runoff pathway from the 
mesa top to the canyon bottom. 

Before runoff waters or infiltration originating from a firing site, either PHERMEX or DARHT, could reach 
regional water supplies, it would infiltrate the canyon bottom or mesa top to the main aquifer, or flow via 
ephemeral streams to the Rio Grande. Analyses presented in the DARHT EIS show that water quality from either 
source would be well below MCLs for uranium, beryllium, and lead. See sections 5.1.4, 5.2.4, and 5.4.4. 

Two independent methods were used to determine the area of soil contamination: a soil sampling survey and an 
aerial radiological survey. The former method resulted in an estimate of a 422-ft (129-m) radius circle exhibiting 
depleted uranium contamination above background. The latter method resulted in an estimate of a 450-ft (137-m) 
radius circle. To be conservative, a radius of 460-ft (140-m) was employed in the analysis and describes an area 
of approximately 15 acres (6 ha). This is an example where data did exist to produce a good estimate. Thus, 
examining model sensitivity to land area exhibiting uranium concentrations above background is not as 
meaningful as it would be if the area were not relatively well known. 

The extent of surface contamination at the firing site selected for surface water modeling allows the entire annual 
expenditure of depleted uranium to be input to the surface water and vadose zone pathways. Thus, doubling the 
contaminated area would not increase simulated peak depleted uranium concentrations in the ground water or 
canyon bottom. The lower solubilities of beryllium and lead would not allow the entire annual expenditures of 
these contaminants to be input to the surface water and vadose zone pathways. Doubling the area of 
contamination would produce no more than a two-fold increase in simulated beryllium and lead concentrations. 
Even with such an increase, simulated peak beryllium and lead concentrations would remain well below drinking 
water standards. 

The relationship of the DARHT EIS to the SS&M PElS is discussed in section 1.5 of volume 2. 

COMMENT CODE 

14. 13 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

The wall near the firing point could intercept blast debris of all sizes leading to the observations of higher levels 
of contamination. Only certain sized fragments (a small range) could reach Nake'muu on a ballistic path, and 
only then if planned shielding were not in place. Any vertical wall could provide some concentration of small 
particles at its base if the conditions were right, however, the quantity of small particles of material reaching 
Nake'muu at a distance of approximately 2000 ft from DARHT is considered to be insignificant. 
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COMMENT COPE 

14. 14 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Section B.8 

DARHTEIS 

Approximately 90 percent of the DU that is brought to the firing site is estimated to remain within 490ft (150m) 
of the firing point as described in section 4.3.3. In all likelihood, an even greater percentage remains in this 
vicinity because radiation that specifically indicates uranium contamination is not distinguishable from naturally 
occurring background levels at distances of about 460ft (140m) from the firing point. About 70 percent of the 
depleted uranium brought to the firing point is collected in cleanup. The soil contamination in the vicinity of the 
firing point is the starting point for analyses modeling the potential transport of uranium. The other metals 
distribute in ways similar to the depleted uranium. The high explosives convert during detonation to mostly water, 
N02, and C02; any residues are extremely minor. 

COMMENT CODE 

14. 15 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

The presence of fractures could cause a faster drainage rate. However, the units of the Bandelier tuff at TA-15 
have few penetrating fractures in the lower units (fig 4-10). 

COMMENT CODE 

14. 16 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

DOE agrees that protection of its workers and the general public remains of highest priority. Depleted uranium 
does not become more radioactive over time, although it is true that decay of the uranium isotopes, of which 
uranium-238 is particularly important, results in the production of a series of radioactive progeny. Dose 
calculations in the EIS for depleted uranium include all of the radioactive progeny that have half lives greater 
than approximately 10 minutes. The very short-lived radon progeny which are not included are typically of 
concern only in spaces with poor air turnover which allow the progeny to come into equilibrium with the radon-226 
parent. These types of conditions are not of concern for DARHT operations. Radon progeny produced from DU at 
TA-15 would be a very minor contributor to overall radon progeny in ground water, compared to the contribution 
from naturally occurring uranium-238 and its radon progeny. 
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COMMENT CODE LOCATION OF EIS REVISION(S) 

14- 17 None required. 

RESPONSE 

The models presented in appendix E3 on surface water modeling include a simple partitioning of precipitation into 
runoff to the canyon bottoms and infiltration into the mesa. The movement of water and contaminants in the 
canyons adjacent to Threemile Mesa was modeled using an updated version of the Lane et al. (1985) 
one-dimensional event-based model (see appendix E3). Climate records from the LANL site were used to drive 
the model, and flood events carrying water from the upper watersheds to the Rio Grande were simulated using this 
model. 

The model described above, which includes consideration of runoff, infiltration, and precipitation event-driven 
flooding was used to model the migration of depleted uranium. In the model, depleted uranium was removed from 
the firing site by runoff and infiltration at a relatively high solubility of 300 mg!L-a value higher than observed 
solution concentrations. The annual depleted uranium inventory was applied to the firing site soils during each of 
the 30 years of firing site operation. Because of the relatively high solubility assigned to uranium, the annual 
inventory was, for all practical purposes, removed from the site each year by the combination of runoff and 
infiltration. 

COMMENT CODE LOCATION OF EIS REVISION(S) 

14- 18 None required. 

RESPONSE 

The use of 460 lb (210 kg) of depleted uranium as an initial annual source loading for the water resource system 
analysis reflects the application of 70 percent cleanup levels to the original annual inventory of 1,540 lb (700 kg). 

Soil analyses were run to detect residues of high explosives, and none were found. Consequently, no analyses of 
potential impacts to water quality were conducted for high-explosive residues. 

Lithium hydride does not appear in high quantities in the inventory, is primarily an inhalation hazard, and is not 
regulated to an MCL or MCLG in drinking water. Consequently, no analyses of potential impacts to water quality 
were conducted for lithium hydride. 

See response to comment I 4-7. 

COMMENT CODE 

14- 19 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The DARHT EIS states " ... well extraction of dissolved contaminant mass from the regional aquifer, if transported 
to the aquifer, is a possible consideration" and " ... it may be unnecessary to model the flow and transport of 
contaminants in the main aquifer depending on the results of vadose zone modeling" (see appendix E4). 
Appendix E4 is largely devoted to a description of the vadose zone flow and contaminant transport modeling 
performed. Sections 5.1.4.2, 5.2.4.2, and 5.4.4.2 of the EIS contain results of vadose zone and ground water 
pathway analyses for the alternatives considered. In the analysis, well extraction of dissolved contaminant mass 
from the regional aquifer is described as occurring through a municipaVindustrial well similar in all aspects to 
those currently operated by Los Alamos County in the Pajarito Field. Some wells from this field are located on 
the mesa immediately north of Threemile Mesa and Potrillo Canyon. 
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COMMENT CODE 

14-20 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

Because of research conducted on Potrillo Canyon and reported by Becker (1993) in her dissertation, more is 
known about this canyon and the discharge sink than other pathways from the firing site to accessible water 
supplies. Her estimates of dissolved and suspended uranium contamination entering the discharge sink are based 
on field observations and show relatively low migration rates. The model applied in this EIS to examine 
longer-term events also showed relatively low quantities of uranium moving into the discharge sink. Because the 
water quality entering the discharge sink over the long term was shown to remain below MCL and MCLG values 
for drinking water, further investigation of the discharge sink to better understand the potential hydrologic 
connection between the discharge sink and main aquifer would not alter the evaluation of alternatives analyzed in 
the DARHT EIS. However, it may well be important to other programs at LANL to better understand and 
characterize the hydrologic connection between the land surface and the main aquifer. Certainly, if under the 
proposed ground water protection program it is discovered that relatively young water is recharging the aquifer at 
this location, it will be important to develop a better understanding and a more mechanistic model of the 
discharge sink and its communication with the main aquifer. 

COMMENT CODE 

14- 21 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

Operations such as those planned for DARHT have been ongoing at LANL for decades and have not adversely 
affected tourism at local sites. Visitation at Bandelier has continued to increase. Part of the northern portion of 
Bandelier National Monument was part of the original Laboratory site and was added to the National Monument 
in the 1960s; this has not impacted recent use of the National Monument. 

Nake'muu and other sites in the firing area would not be accessible to the general public for tourism or any other 
use in the foreseeable future. 

See response to comment 4-2. 

COMMENT CODE 

14-22 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE does not believe that piecemeal destruction of cultural resource sites at LANL is occurring. The vast 
majority of proposed cultural resource sites in the vicinity ofT A-15 are not threatened by LANL activities. The 
few that might be adversely affected by any alternative analyzed in the DARHT EIS, such as by construction at 
the firing point, are protected or excavated in coordination with the affected Pueblos and the State Historic 
Preservation Office. 

See response to comment 4-2. 
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COMMENT CODE LOCATION OF EIS REVISION(S) 

14-23 None required. 

RESPONSE 

The discussion is under cultural resources. DOE guidelines for the assessment of environmental justice require 
identification of adverse environmental impacts (identified in other sections of the EIS) that would 
disproportionately affect low income or minority populations. See sections 5.1. 7.4, 5.2. 7.4, and 5.4. 7.4. 

COMMENT CODE LOCATION OF EIS REVISIONCS) 

14-24 None required. 

RESPONSE 

In appendix B, PHERMEX Baseline, existing LANL accident evaluations were used to estimate potential 
accident frequencies for PHERMEX. Appendix I, Facility Accidents, represents a newer examination of potential 
accidents and postulated accident frequency that might be expected at DARHT. However, since consequences of 
accidents at DARHT are examined in appendix I on a "what if' basis without consideration of the accident 
frequency, DOE believes that slight discrepancies between the methods and results for the two facilities are not a 
concern. 

COMMENT CODE 

14-25 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

Provisions of the Federal Clean Air Act, as enacted in 40 CFR Part 61 Subpart H for DOE facilities, apply only to 
routine emissions from a facility. Potential releases from accidents are excluded. 

COMMENT CODE 

14-26 

RESPONSE 

LOCATION OF EIS REVISION<S) 

None required. 

Since consequences of bounding case accidents at DARHT are calculated in appendix I on a "what if' basis 
without consideration of the accident frequency (i.e., probability of occurrence = 1) , DOE believes further 
consideration of accident probability is unwarranted. 

COMMENT CODE 

14-27 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Sections 5.1.8, 5.1.9, 5.4.8, 5.4.9, 5. 7.2.2, and J.6.1 

See response to comment 10-6. 
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COMMENT CODE 

14.28 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

DARHTEIS 

The analysis in the EIS was conducted in a manner to overestimate the amount of materials to be used and, thus, 
overestimate the potential impacts from the No Action Alternative. It is felt that by being conservative in this 
manner will allow a demonstration of insignificant impacts. This demonstration is based on high material usage 
levels that are not likely to be encountered. Thus, the impacts that are evaluated in the EIS are higher than those 
that are currently encountered from PHERMEX operations. 

COMMENT CODE 

14.29 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

NEPA evaluation must be based on available information. The best available data and estimates are appropriate 
for the process. 

COMMENT CODE 

14.30 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

All facilities administered by the DOE are regulated by the same set of environmental standards as any other 
industry or Federal agency. The majority of the materials released from PHERMEX are in such a form as to 
inhibit release to the environment, thus allowing an opportunity to provide a certain level of short-term cleaning to 
be followed by post-facility-operation remediation. 

COMMENT CODE 

15 • 1 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

DOE appreciates this comment. 

COMMENT CODE 

15. 2 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

Sections Executive Summary, 1.3, 3.7, 5 Intro, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.3.3, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, D.5, E3.5, 
and H.5.2 

See response to comment 3-1. 

COMMENT CODE 

16 • 1 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

The DOE appreciates this assessment. 
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COMMENT CODE 

17 - 1 

RESPONSE 

LOCATION OF EIS REVISIONfSl 

Section 2.6 and volume 2, section 1.5. 

DARHTEIS 

Please refer to the text in section 2.6 and EIS volume 2 section 1.5 to provide for information on the relationship of 
the DARHT EIS to other DOE EISs. 

COMMENT CODE 

17- 2 

RESPONSE 

LOCATION OF EIS REVISIONfSl 

Sections 2.2.2, 2.4, 2.6, 3.3.4, 3.10.5, and volume 2, section 1.5. 

Chapter 2 of the EIS has been revised to more clearly show how the need for enhanced hydrodynamic testing is 
derived from directives made by the President and Congress. 

DOE believes that DARHT, while a part of the SS&M program, is independently justified (see sections 2.6 and 
EIS volume 2, section 1.5). As stated in sections 2.4 and 3.1 0.5, FXR is not a reasonable alternative for 
conducting dynamic experiments with plutonium (see response 13-13). The ongoing upgrades of PHERMEX and 
FXR are discussed in section 2.4 and 3.3.4. Upgrade of PHERMEX with the capability proposed for DARHT is 
analyzed as a reasonable alternative to provide enhanced radiographic capability. Additional discussions of 
PHERMEX upgrades are presented in the response 13-17. 

COMMENT CODE 

17- 3 

RESPONSE 

LOCATION OF EIS REVISIONfSl 

Section 2.6 and EIS volume 2 section 1.5 

Please refer to the text in section 2.6 and EIS volume 2, section 1.5. 
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COMMENT CODE LOCATION OF EIS REVISIONfS) 

17.4 None required. 

RESPONSE 

The Treaty on the Non-Proliferation of Nuclear Weapons (1968) went into effect in March, 1970. The treaty is 
aimed at the cessation of the nuclear arms race and limiting the proliferation of nuclear weapons to nonnuclear 
states. Under the treaty, the parties agreed to not transfer nuclear weapons, other devices, or control over them, 
and to not assist, encourage, or induce nonnuclear states to acquire them. However, the treaty does not invoke 
stockpile reductions by nuclear states, and it does not address actions of nuclear states in maintaining their 
stockpiles. 

The concept of hydrodynamic testing is known to all the signatories, and the capability exists with several of the 
nuclear states. Such capability is said to have been an important factor for the nuclear states to have entered into 
the treaty and to agree to further negotiate for a CTBT treaty. Thus, by developing an enhanced radiographic 
hydrodynamic test capability, the DARHT project does not introduce any new elements for the treaty parties. 

Past practice was to continually replace weapons in the stockpile at regular intervals as different mission 
requirements were established. Concurrently, the new weapons were designed with the best available technology 
of their time. Thus, much of the data collected in the past relates to designs no longer in the stockpile, is of 
insufficient quality (particularly in the case of hydrodynamic test data) to allow a predictive capability without 
underground nuclear testing, and sheds virtually no light on potential aging problems of those weapons which will 
remain in the stockpile well beyond their originally projected lifetime. 

France has independently committed to construct the AIRIX (Accelerator Induction Radiographic a la Image 
X-Ray) facility which is similar in design to DARHT and will be completed sooner than DARHT. France plans to 
build other stewardship facilities as well. Both China and France are pursuing nuclear testing in advance of a 
Comprehensive Test Ban agreement. France and China have decided to perform nuclear tests before a 
Comprehensive Test Ban is concluded. 

There is little evidence that a Comprehensive Test Ban would be seriously affected by DARHT or AIRIX. In 
May, 1995, 178 nations agreed to extend permanently the expiring Nuclear Non-Proliferation Treaty and accept a 
set of principles and objectives that include specific steps to turn back the nuclear arms race. On August 11, 1995 
the President committed to pursue a Comprehensive Test Ban Treaty premised on a strong and continuing 
stockpile stewardship program. 

COMMENT CODE LOCATION OF EIS BEVISIQN(S) 

17. 5 None required. 

RESPONSE 

DOE is aware of Dr. Katz's essay and his position. However, the DOE believe that stockpile stewardship as 
described in its Stockpile Stewardship and Management Plan (DOE 1995) responds to Presidential Decision 
Directive and Congressional mandates (see chapter 2 of EIS). More recently, the President established the 
conduct of a science-based Stockpile Stewardship Program, including a broad range of experimental programs, as 
a condition of U.S. entry into a zero-yield CTBT (August 11, 1995). 

COMMENT CODE 

17. 6 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 2.6 and volume 2, section 1.5. 

Please refer to the text in section 2.6 and EIS volume 2 section 1.5 for information on the relationship of the 
DARHT EIS to other DOE EISs. 
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COMMENT CODE 

17. 7 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Section 2.6 and volume 2, section 1.5. 

DARHTE/S 

Please refer to the text in section 2.6 and EIS volume 2, section 1.5. DOE believes that the need for enhanced 
radiographic hydrotesting capability is justified independently of other Stockpile Stewardship and Management 
issues. 

The analogy of obtaining a CAT-scan baseline prior to the development of heart disease (as discussed in comment 
letter number 17) was used simply to convey an example of obtaining a three-dimensional image in a way that 
was easily recognizable for the general public. DOE is proposing to use DARHT to provide a safety and reliability 
baseline of the enduring stockpile with the use of enhanced radiography to obtain a three dimensional image. 

COMMENT CODE 

17. 8 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

The two views of DARHT will provide three-dimensional information. This will be the first facility to give such 
information in the U.S. and obtain deeply penetrating high-resolution images. Additional views will give more 
refined information and also more detailed analysis. The Department is considering a conceptual facility, called 
the Advanced Hydrotest Facility (AHF) that would be used to provide up to eight radiographic views and 20 or 
more images. This would require a significant advance in technological capability. Information obtained from 
DARHT would be used to evaluate aspects of the design of a AHF and provide experience important in optimizing 
the operations of an advanced facility. Additional information is included section 3.10.3 of the EIS. 

COMMENT CODE 

17. 9 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE acknowledges that there are some technical questions regarding the second axis of DARHT, as discussed in 
the HPAIC (as raised by this commenter). As noted in section 3.5, under the DARHT Baseline Alternative and 
any other alternative involving two axes, DOE would need to test and refine the accelerator technology proposed 
for the first axis before deciding on the technology to be used for the second axis. 

Relative to current technology, the technology proposed for DARHT would provide higher-energy x-rays, which, in 
turn, could penetrate denser materials, and a shorter pulse time, which would provide a sharper image (better 
resolution) of materials moving at high speed. 

PHERMEX and FXR accelerator technology is fundamentally different from that planned for DARHT and cannot 
be improved to match the same goals. The second axis proposed for DARHT would provide three-dimensional 
capability, which is in no way available for a single shot now. Several marginal improvements in technical 
specifications can result in important improvements in test data. 

The EIS has discussed DOE's plans to upgrade its hydrodynamics facilities at PHERMEX and FXR (sections 2.4 
and 3.3.4). However these upgrades would not provide the enhanced capability, as stated in the purpose and need, 
that would be provided by DARHT technology. 
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COMMENT CODE 

17- 10 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

DARHTEIS 

DOE does not agree that present radiographic hydrodynamic test capabilities are adequate for the type of stockpile 
stewardship directed by the President and Congress. The fact that certain levels of knowledge might be useful for 
design purposes does not preclude their usefulness in understanding stewardship issues. 

COMMENT CODE LOCATION OF EIS REVISION(S) 

17 - 11 Section 2.6, 5.1.10 and volume 2, section 1.5. 

RESPONSE 

Please refer to the text in sections 2.6 and 5.1.1 0, and EIS volume 2 section 1.5 for information on the relationship 
of the DARHT EIS to other DOE EISs. Waste management impacts for DARHT were evaluated in chapter 5 of 
the draft EIS. These were inadvertently omitted from the summary table S-1 of the draft EIS and have been 
included in the final EIS. 

COMMENT CODE 

17- 12 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

The DOE recognizes its responsibilities for waste management relative to the DARHT project. Under the 
Preferred Alternative the volume of LL W is projected to decrease significantly as the use of vessels increases. 

Decisions regarding how to spend U.S. Treasury funds are made by the President and Congress. The President and 
Congress have directed the DOE to maintain the nuclear weapons complex and to ensure the safety, security, and 
reliability of the nuclear weapons stockpile and have appropriated funds accordingly. DOE recognizes that there 
are many demands for Federal dollars, but a portion of these dollars are needed for its mission assignment. 
Decisions on whether to request funds for DARHT construction are largely independent of decisions on funding 
provided for other activities, such as waste management or environmental restoration, within the overall envelope 
of DOE activities. 

COMMENT CODE 

17- 13 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Section 2.6 and volume 2, section 1.5. 

Please refer to the text in section 2.6 and EIS volume 2 section 1.5 for information on the relationship of the 
DARHT EIS to other DOE EISs. 

COMMENT CODE 

17- 14 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Chapter 2.1 

See response to comment 13-2. 
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COMMENT CODE 

17- 15 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

Sections 2.2.1 and 2.3.4 

DARHTEIS 

The commenter is correct. Physical security of the stockpile is not part of the purpose and need for DARHT, but it 
remains a part of DOE's stockpile mission. The EIS text has been changed in those places where these two 
mission elements are discussed in relation to DARHT. 

COMMENT CODE 

17- 16 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

Section 2.1 and 2.3.3. 

DOE agrees that routine surveillance of the nuclear weapons in the enduring stockpile is one essential tool for 
ensuring the safety and reliability of the stockpile and DOE intends to continue this program. In the event that 
routine surveillance uncovers a problem, or a problem is brought to light by some other method, DOE would 
develop some means to address the problem, through replacing parts, repairing parts, or retrofitting new parts. 
DOE needs to have the capability to ensure that these "fixes" would not adversely affect the safety and reliability 
of the weapon in some unforeseen manner. The capability proposed for DARHT is essential in this regard. 
Sections 2.1 and 2.3.3 of the final EIS have been revised to clarify this point. 

There are instances in the past where hydrodynamic testing was or would have been useful in proving a "fix" to 
weapons system. These are discussed in "Stockpile Surveillance: Past and Future," prepared by SNL, LLNL, and 
LANL. 

See response to comment 13-3. 

COMMENT CODE 

17- 17 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

The enhanced capability proposed for DARHT would provide a significant role in the stewardship of the nuclear 
arsenal by helping DOE acquire a better understanding of the physical processes that occur in nuclear weapons, or 
that are intended to occur, during the prenuclear portion of a device's performance. Experiments to obtain data on 
these physical processes use test assemblies that mock the conditions of an actual nuclear weapon and are 
detonated using high explosives. The increased x-ray dose expected from DARHT, relative to PHERMEX and 
FXR, would provide images at later times during the implosion process. In addition, other tests may deal only 
with the properties of a material under a given set of physical conditions. This knowledge can then be used to 
assess whether anomalies related to the material constitute a safety or reliability problem. 
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COMMENT CODE LOCATION OF EIS REVISION(S) 

17- 18 None required. 

RESPONSE 

DOE disagrees with the comment that DARHT was proposed as a "magnet" facility to bring other new nuclear 
weapons design facilities to LANL. The hydrodynamic testing facilities at LANL are funded and operated by the 
DOE as part of the laboratory's ongoing stockpile stewardship mission, and DOE proposes to complete and operate 
the DARHT facility at LANL in furtherance of that mission. The DARHT facility is needed at LANL for this 
mission regardless of any other facilities which may eventually be located or operated there. Only one of the 
specific facilities mentioned in this comment, the Contained Explosives Test Complex, is related to DARHT. It is 
analyzed in this EIS as the Vessel Cleanout Facility of the Vessel Containment and Phased Containment Options 
of the Enhanced Containment Alternative. Of the other facilities mentioned in this comment, some are only in the 
early planning stages (such as the Tritium Laboratory), some are already completed (such as the Weapons 
Component Testing Facility and the Radiographic Support Laboratory (RSL)), and some are unrelated to the 
nuclear weapons complex (such as the Advanced Neutron Source). Specifically, the RSL will be used regardless 
of alternative. DOE believes that the proposal for enhanced radiographic hydrotesting capability is independently 
justified and thus need not follow the SS&M PElS and the LANL SWEIS (see section 2.6, volume 1, and section 
1.5, volume 2). 

COMMENT CODE 

17- 19 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHT is sited at LANL because of the existing infrastructure as noted in the section 3.10.1 discussion of why 
other sites were not analyzed as alternatives in this EIS. Hydrodynamic testing has been conducted at LANL for 
Over 30 years. Thus, DARHT is not part of the overall reconsolidation of the DOE complex. Reconfiguration of 
the DOE weapons complex to reduce costs and consolidate functions necessarily causes the remaining functions 
to be consolidated at the remaining facilities. 

COMMENT CODE 

17-20 

RESPONSE 

LOCATION OF EIS REVISIONCS> 

Sections Executive Summary, 1.3, 3.7, 5 Intro, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.3.3, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, D.5, E3.5, 
and H.5.2 

The final EIS contains an additional option, the Phased Containment Option (preferred alternative), within the 
Enhanced Containment Alternative. The selection of alternatives to be analyzed in the EIS from among a much 
broader range of possible alternatives is discussed in section 3.10. Each of the alternatives that were considered, 
but not analyzed in the EIS, were rejected for reasons such as failure to meet the purpose and need, infrastructure 
requirements, or cost. The DOE believes that their discussion in section 3.10 supports its choices for the range 
alternatives to be analyzed in the EIS. 

COMMENT CODE 

17-21 

RESPONSE 

LOCATION OF EIS REVISION(S) 

2.4 

See response to comment 13-17. 
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COMMENT CODE LOCATION OF EIS REVISIONfS) 

17.22 Section 2.5 

RESPONSE 

DOE has revised the discussion in the DARHT EIS of nonproliferation and counter proliferation application for 
enhanced radiographic hydrodynamic test capability (section 2.5). The concerns raised by Congress for the 
National Ignition Facility are specific to that facility and not general to all new facilities in the DOE complex. 

See response to comment 17-4. 

COMMENT CODE LOCATION OF EIS REVISIONfS) 

17.23 None required. 

RESPONSE 

The objective of the science-based stockpile stewardship program is to preserve the safety, performance, and 
reliability of the Nation's nuclear weapons stockpile. However, the existence of this program is a key element in 
the U.S. decision to enter into the nonproliferation treaty, as described in the President's statement of August 11, 
1995 (see the first box in chapter 2). See also the response to comment 17-4 for a discussion that signatories to 
the nonproliferation treaty were knowledgeable about hydrodynamic testing. 

COMMENT CODE LOCATION OF EIS REVISIONfS) 

17.24 None required. 

RESPONSE 

The cited sentence (draft EIS, section 2.5 paragraph 4, lines 7-10) does not reference DARHT and says only that 
lack of testing, "would not change the status of the United States in terms of proliferation." As noted, FXR would 
not be closed under any of the DARHT alternatives. 

COMMENT CODE LOCATION OF EIS REVISIONfS) 

17.25 Section 1.3.2. 

RESPONSE 

The purpose of an EIS is to identify environmental impacts and compare them among the alternative courses of 
action analyzed. DOE has prepared a classified supplement to the DARHT EIS, and has incorporated the 
unclassified aspects of the classified impact analysis in the DARHT EIS. These include the impacts from routine 
operations regarding dynamic experiments with plutonium, and the consequences of accidents, in the event that 
they occurred, regarding dynamic experiments with plutonium. See section 1.3.2. 
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COMMENT CODE LOCATION OF EIS REVISION<Sl 

17-26 None required. 

RESPONSE 

DOE indicated in the Notice of Intent, the Implementation Plan, and the draft DARHT EIS that a classified 
supplement would be prepared that would provide additional information and analysis. DOE made an unclassified 
summary of the classified analysis available to the general public and incorporated the impacts in this final EIS. 
DOE also invited review of the classified supplement (by appropriately cleared individuals with a need to know 
the information) from the State of New Mexico, the Environmental Protection Agency, and certain Indian tribes. 
DOE has made all unclassified information and analysis relevant to the DARHT EIS available for public review. 

COMMENT CODE 

17-27 

RESPONSE 

LOCATION OF EIS REVISIONfSl 

None required. 

The Record of Decision will document the DOE's decision on DARHT. None of the alternatives under 
consideration would involve any activities that would compromise nonproliferation policy or conflict with the 
President's decision that the United States will not design or build new nuclear weapons. DOE is strictly adhering 
to this policy. Under current policy, DARHT will be used only for assessing the safety, performance, and 
reliability of existing weapons; it will not be used to design new weapons. 

COMMENT CODE 

17-28 

RESPONSE 

LOCATION OF EIS REVISIONfSl 

Section 1.3.1 

DOE agrees with this comment. Use of the 50th percentile meteorology is an assumption where it is equally 
likely that atmospheric conditions could be greater than or less than the conditions assumed. The final EIS text 
notes that this is a realistic, rather than conservative assumption. 

COMMENT CODE LOCATION OF EIS REVISION(Sl 

17-29 None required. 

RESPONSE 

As described in appendix H, potential release during routine operations must pass through multiple HEP A filters 
and are continuously monitored. No plutonium releases have ever been detected, therefore, it may be assumed 
that releases are zero. However, to provide a conservative estimate of potential impacts, it was assumed 
plutonium was released at the threshold of detection of the monitoring instrument. This would be the maximum 
quantity of plutonium that could conceivably be released. 
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COMMENT CODE LOCATION OF EIS REVISION(S) 

17-30 None required. 

RESPONSE 

The 50-year committed population dose described was actually the effective dose equivalent to the population. 
For purposes of this analysis there is no difference between the two dose terms. Evaluating the potential dose 
which could be received over 50 years is DOE's standard practice so that potential dose (and effects) will not be 
underestimated, for both populations and individuals. Maximally Exposed Individual (MEl) doses were also 
calculated for routine exposures and accidents, and estimates were made of the maximum probability of 
contracting a latent fatal cancer by these hypothetical individuals. 

COMMENT CODE 

17 - 31 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The resuspension pathway was included in these analyses. 

COMMENT CODE LOCATION OF EIS REVISIONCS) 

17-32 None required. 

RESPONSE 

The population of the La Tierra/Las Companos area was included in population dose calculations. The 
calculations used the latest available population data, from 1993, which are more up-to-date than those available 
from the 1990 U.S. Census. These data are shown in table H-6. 

COMMENT CODE LOCATION OF EIS REVISION(S) 

17-33 None required. 

RESPONSE 

Because dynamic experiments with plutonium would be analyzed and conducted in such a way that a nuclear 
explosion physically could not occur, the accident scenario discussed in the EIS involves an accidental detonation 
of the high explosives and subsequent scattering of vaporized or particulate plutonium metal. The analysis 
indicates that at most, 12 additional latent cancer facilities might be projected to occur over a 50-year time frame. 
The dynamic experiments could not possibly result in an accidental detonation of a nuclear weapons primary 
since these components will not be tested in DARHT. The projected number of latent cancer fatalities (12) was 
arrived at using the modeling techniques and best available data described in appendix I. The approach in 
appendix I assumes a realistic scenario for public exposure. 

COMMENT CODE 

17-34 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Sections 5.1.9.2 and 1.3.2 
Table 1-7 

DOE agrees that the dose to an noninvolved worker from an uncontained detonation was inadvertently omitted 
from the unclassified discussion. This has been included in the final version of the EIS. 
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COMMENT CODE 

17. 35 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

The hypothetical plutonium accident analyzed in the DARHT EIS involved dispersal of plutonium metal. Impacts 
to human health have been analyzed. The DOE considered radiological and toxicological impacts to plants and 
animals and did not identify a measurable impact. See appendix H for a discussion of impacts within the food 
chain. During the 50 years that the Laboratory has been in northern New Mexico, the region has experienced one 
of the largest increases in the country in tourism·, population growth, and real estate values, even though dynamic 
experiments with plutonium were performed at LANL during this time. The accident upon which the comment is 
predicated is incredible. 

See response to comment 10-6. 

COMMENT CODE 

17.36 

RESPONSE 

LOCATION OF EIS BEVISIQN(S) 

None required. 

The DARHT EIS analyzes accident scenarios on a "what if' basis, in other words, does not include a projection of 
the probability that any given accident might occur. The environmental impacts of an accident as identified and 
analyzed as if the event had occurred. The purpose of a safety study is to determine how safe something (facility, 
equipment, procedure) would be in order to determine the probability that an accident might occur. While the 
results of the safety study are instructive to put into perspective the likelihood of occurrence of a postulated 
accident, the results of the safety study would not change the environmental consequences that would be expected 
if the accident occur. The purpose of an EIS is to identify possible environmental impacts and then compare them 
across alternatives to see if there would be any difference in impact if another course of action were to be 
implemented. Because, as stated in chapter 3.3.2, dynamic experiments with plutonium would be conducted in 
the same manner (in double-containment vessels) regardless of the alternative, the environmental impacts would 
not be expected to vary among alternatives. 

COMMENT CODE 

17. 37 

RESPONSE 

LOCATION OF EIS BEVISION(S) 

None required. 

Decisions regarding whether or not to proceed with the DARHT Facility are unrelated to whether or not DOE 
would ever need to produce more plutonium. The text of section 3.3.3 has been revised to discuss facility 
requirements for dynamic experiments with plutonium. 

Existing infrastructure at LANL would support any requirements for plutonium. Because this infrastructure exists 
independently of DARHT, its activities are not a "connected action" in the NEPA sense, and are not analyzed in 
this EIS. Waste handling and disposal are similarly part of the LANL infrastructure. As noted in the EIS 
decontamination and decommissioning (D&D) sections, such as section 5.1.12, most analysis of D&D activities 
must await determination of conditions when the facilities are designated for D&D. 

See response to 18-4. 
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COMMENT COPE 

17.38 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Tables S-1 and 3-3, section 3.3.8. 

DARHTEIS 

Waste management impacts for DARHT were evaluated in chapter 5 of the draft EIS. These were inadvertently 
omitted from the summary table S-1 and have been included in the final EIS. A discussion has also been added to 
chapter 3 regarding waste management. 

COMMENT CODE 

17.39 

RESPONSE 

LOCATION OF EIS REVISION (S) 

None required. 

The DARHT activities over the next 40 years would be known only in a general way. The details of D & D 
cannot be known until the time to close down DARHT. Appropriate NEPA reviews would be conducted at that 
time, as stated in the EIS section 3.3.9. 

COMMENT CODE 

17.40 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

Known available data is used wherever possible along with recognized, credible modeling codes to compute 
environmental impacts. When suitable data are not available, there calculations use conservative assumptions 
consistently for all alternatives. The NEPA process is to be followed using available data, rather than specifying a 
data acquisition program. 

The allegations cited are primarily in the purpose and need chapter, and these are being clarified in text changes 
and other comment responses. 

COMMENT CODE 

17.41 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

As noted in the EIS, any experiments that would incorporate plutonium would be conducted in double-walled 
containment vessels. Using this approach in the past, there have been no failures of the containment, not even of 
an inner wall. Based on this engineering experience, the LANL experimenters believe that vessel failure with a 
subsequent release to the environment is not a reasonable or credible (less than 1x10'6 probability of occurrence 
per year) scenario. 

After a test, the vessel is moved to the LANL plutonium handling facility, TA-55, for cleanout and recovery. Most 
of the plutonium materials are recovered for recycling. The small amount not recovered becomes part of the 
TA-55 waste stream and loses its identity as DARHT waste. 
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COMMENT CODE 

17-42 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The cited data in table 4-1 are all taken from a LANL publication in 1994. As such, these data are considered to 
be a complete inventory of emissions in significant amounts for materials likely to be used at a hydrodynamic 
testing facility. The source document has a more extensive list corresponding to other activities at LANL. These 
are the most recent data available. Within LANL, time is required to compile, check, and certify the data as well 
as conduct the review and approval process for publication. 

COMMENT CODE 

17-43 

RESPONSE 

LOCATION OF EIS REYISION(S) 

None required. 

DOE did not rely upon result of the LANL air monitoring program in evaluating potential environmental impacts 
from DARHT or PHERMEX. Rather, this information is presented in chapter 4 of the EIS to present a picture of 
the potentially affected environment at LANL and the nearby vicinity. 

COMMENT COPE LOCATION OF EIS REVISIQN($) 

17-44 Section 6.1. 

RESPONSE 

DOE has negotiated a Federal Facilities Compliance Agreement (FFCA) with the Environmental Protection 
Agency in order to come into compliance with the monitoring requirements of the Clean Air Act regulations 
governing hazardous air pollutants. This agreement provides for additional monitoring stations. Section 6.1 was 
revised to update the status of the FFCA. 

COMMENT CODE 

17-45 

RESPONSE 

LOCATION OF EIS REVISION($) 

None required. 

See response to comment 8-28. 

COMMENT CODE LOCATION OF EIS REVISION($) 

17-46 None required. 

RESPONSE 

This table was reproduced from the 1992 Environmental Surveillance Report to provide general information 
regarding airborne releases from LANL as a whole. Since material usages and potential impacts of the dynamic 
experiments at PHERMEX and DARHT are dealt with extensively elsewhere in the EIS, both from past operations 
and for projected DARHT operations, DOE did not feel it was necessary to repeat impacts from dynamic 
experiments here. 
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COMMENT CODE 

17-47 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 4.8.1.1 

Text will be changed to indicate that LANL exceed the EPA annual standard for radionuclide emissions of 10 
rnrem in 1990 and was cited. This instance of noncompliance is discussed in greater detail in section 6.1. 
Operations at PHERMEX and those planned for DARHT are different from those which resulted in exceeding EPA 
standards. 

COMMENT CODE 

17-48 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Table 4-22 

The term is left unchanged in the body of the table because the table is taken from published literature. However, 
the term is footnoted as follows: "This value includes a radon contribution on the order of 200 rnrem, but such a 
value can vary considerably." 

COMMENT CODE 

17-49 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

Section 4.9 is descriptive of History of Accidents at LANL. Analysis of accidents is discussed in appendixes I and 
J. 

COMMENT CODE 

17-50 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section B.8 

Text in various places will be clarified to explain the fate of depleted uranium in the tests. The concept is 
illustrated in figure B-1, which has been modified to show 10 percent aerosolized (all assumed respirable). 

COMMENT CODE 

17 -51 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 17-41. 

COMMENT CODE 

17-52 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The cited value is considered bounding and conservative, because transport of test assemblies in TA-15 and TA-16 
occurs under much stricter regulations and with much better compliance with regulations than ordinary highway 
traffic. 
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COMMENT CODE 

17.53 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The value, 10 percent, is derived from an empirically developed distribution of particle sizes produced in similar 
explosions. The analysis assumes that the empirical distribution accurately describes the particle distributions 
from tests that would be done at DARHT. 

COMMENT CODE 

17.54 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

Rather than conducting analyses to determine if a transportation accident resulting in detonation of the high 
explosive might occur, the DARHT EIS calculates impacts if such a scenario were to occur. See section 5.7.2 and 
appendix I. 

COMMENT CODE 

17.55 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 5.1.7.2 

The text in section 5.1.7.2 has been clarified. Under the No Action Alternative, the partially completed buildings 
at the DARHT site would be completed for some other purpose. No additional area would be disturbed. The 
capital costs in table 5-4 (formerly table 5-5) are for completing this construction. 

COMMENT CODE 

17.56 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The brief analysis for worker protection for noise impulses presented on page C-17 of the draft EIS shows that 
under no conditions could the threshold limit of 100 noise impulses per day at 140 dB be exceeded. The cycle 
time used here might apply to simple tests such as firing a series of projectiles against armor plate, but not to 
setting up hydrodynamic tests or dynamic experiments. The rate of 2 shots/month is used in analyzing the major 
activities that might occur and is based on previous experience at PHERMEX. 

COMMENT CODE 

17.57 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

Drilling the sites would provide a preferential path for water infiltration, a path that could be hard to seal. 
Because the local geology/stratigraphy does not vary much laterally, the nearby core data are deemed sufficiently 
representative so long as analyses do not indicate marginally acceptable results. 

A Federal agency is not required to obtain field data for all conceivable environmental parameters for a given 
NEPA review; to do so would make the costs of NEPA reviews prohibitively expensive. The CEQ regulations 
provide for analysis with the best available information and acknowledges that there may be missing or 
incomplete information [40 CFR 1502.22.] 
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COMMENT COPE LOCATION OF EIS REVISIONfS) 

17-58 None required. 

RESPONSE 

Since 1991, advanced laboratory techniques have been used to detect tritium at ultra-low levels and to determine 
that recent water (a few decades old) has recharged the main (i.e., deep) aquifer in several locations at LANL. In 
all instances, main aquifer contamination is located in the northern portion of the LANL site and is associated 
with a high tritium source concentration in a canyon bottom alluvial aquifer, and with older wells into the main 
aquifer (constructed with cable-tool drilling techniques and having questionable seals between well-bore and 
well-casing). In contrast, the Potrillo Canyon, Water Canyon, and Canon de Valle locations in the southern 
portion of the LANL site do not exhibit alluvial aquifers and are not locations for wells that penetrate to the main 
or deep aquifer. Thus, the driving force provided by overlying saturated alluvial sediments, and the short-circuit 
pathway provided by imperfect seals in boreholes, are both absent in the canyons of interest to the DARHT EIS. 

Water travel times from the surfaces of Threemile Mesa and Water Canyon (i.e., reach 12) to the main aquifer are 
reported in table E4-2 as 298 and 179 years, respectively. The comment that modeling for the EIS found "times 
for transport to the main aquifer to be in tens of thousands of years" refers to times reported as associated with the 
occurrence of peak concentrations of highly retarded metals (uranium, beryllium, and lead). Tritium, observed to 
have migrated into the main aquifer in the northern portion of the LANL site, is highly mobile and moves with the 
ground water. In the DARHT EIS, analysis has focused on highly retarded metals in an environmental setting that 
does not offer the same opportunity for rapid vertical migration. 

COMMENT CODE 

18- 1 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 2.1 

While an EIS specifies the purpose and need to which the agency is responding, the primary purpose of an EIS is 
to analyze the environmental impacts expected to occur if one of the alternatives were to be implemented. 
However, in response to this and other comments, the DARHT EIS has been revised to better explain the purpose 
and need. See section 2.1. 

COMMENT CODE LOCATION OF EIS REVISION(S) 

18-2 Sections 2.4 and 3.3.4 

RESPONSE 

PHERMEX accelerator technology is fundamentally different from that planned for DARHT, and cannot be 
improved to match the same goals. Neither PHERMEX, FXR, nor PHERMEX and FXR in cooperation (existing 
or upgraded) can achieve the enhanced radiographic hydrodynamic test capability specified in the EIS. 

See response to comment 13-13. 
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COMMENT CODE LOCATION OF EIS REVISIONfS) 

18. 3 Section 2.1 

RESPONSE 

In the past, the DOE has discovered most problems in the stockpile through surveillance programs and has used 
nuclear testing to resolve them and/or certify the systems when fixed. Thus, there is no history of using 
hydrodynamic testing alone to either identify or resolve post-deployment problems. The current stockpile systems 
are certified safe and reliable based on this nuclear testing, among other things. However, new problems are 
likely to arise eventually as the systems age. For any such problems involving nuclear components, DOE would 
have to rely on hydrodynamic testing using test assemblies to address the problems and/or certify the fixes. 

COMMENT CODE LOCATION OF EIS REVISIONfS) 

18.4 None required. 

RESPONSE 

The references cited for chapter 2 are not intended to be an exhaustive list on the subject of the nuclear weapons 
stockpile. This section arises because the discussion in chapter 2 is meant to describe the purpose and need rather 
than present arguments for them. The purpose and need arise because the President and Congress have directed 
the DOE to maintain the nuclear weapons complex and to ensure the safety, security, and reliability of the nuclear 
weapons stockpile. On August 11, 1995, the President committed to pursue a Comprehensive Test Ban Treaty 
provided a strong and continuing stockpile stewardship program is in place. Part of this mission is further defined 
by the NOI for the Stockpile Stewardship and Management PElS which states that an enhanced radiographic 
hydrodynamic test capability will be part of that program. 

COMMENT CODE 

18. 5 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

Section 2.1 

Enhanced hydrodynamic testing is clearly needed to improve the current testing capabilities and achieve DOE's 
mission goals for stockpile stewardship, as descried in chapter 2 of the EIS. However, sections 2.6 of the draft EIS 
called attention to the fact that DARHT is new technology and as such has uncertainties until the hardware is 
proven. Until testing is done, there is also some uncertainty in the amount of improvement in the testing results. 
Acknowledging such uncertainties is realistic engineering, but does not imply expected shortcomings. 

See response to comment 17-4. 

RPC- 58 



RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

18-6 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

In the absence of underground nuclear testing, it is not fully known whether enhanced radiographic hydrodynamic 
testing will fully satisfy the need for stockpile assurance. However, the President has determined that the United 
States will not design or build new nuclear weapons, and the DOE is strictly adhering to this policy. Under current 
policy, DARHT would be used only for assessing the safety, performance, and reliability of existing weapons, and 
would not be used to design new weapons. The possibility exists that, without nuclear testing, the Nation could 
not ensure the continued viability of a nuclear deterrent based on the existing weapons in the nuclear weapons 
stockpile. If stockpile viability could not be ensured, it would be incumbent upon the President to determine 
whether or not to change the policy to allow the design and building of new nuclear weapons, as well as to 
evaluate the potential ramifications for nonproliferation policy. On August 11, 1995, the President committed to 
pursue a Comprehensive Test Ban Treaty provided a strong and continuing stockpile stewardship program is in 
place. 

COMMENT CODE 

18-7 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 13-3. 

COMMENT CODE 

18- 8 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 13-9. 

COMMENT CODE LOCATION OF EIS REVISIQN(S) 

18- 9 None required. 

RESPONSE 

This assessment may be based on the Miller report or other unclassified appraisals of problems in the nuclear 
weapons stockpile. Any such unclassified report is likely to have the same limitations as the Miller report. 

See response to comment /3-3. 

COMMENT CODE 

18- 10 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 2.3.2 

See response to comment I 3-9. 
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COMMENT CODE LOCATION OF EIS REVISION<S> 

18 • 11 Section 2.2.1 

RESPONSE 

The parenthetical phrase presented on page 2-2 of the draft EIS has been changed to read "(even to replace those 
removed when past their useful life)." Useful life is not a defined engineering term; but as a practical matter, an 
engineering decision is made on the cost benefits of retaining a system. Design life is an estimate (or an 
objective) during the design stage of what the useful life will be. 

See response to comment /3-3. 

COMMENT CODE 

18. 12 

RESPONSE 

LOCATION OF EIS REYISION<S> 

None required. 

Certainly, regular maintenance will allow a measure of confidence in the stockpile; DOE does not dispute this 
fact. However, there will be a programmatic need for hydrodynamic testing at any level of stockpile stewardship 
activity whether at a level greater than currently envisioned in the "Stockpile Stewardship and Management 
Program" document released as part of the PElS process or at the less scientifically active and more limiting role 
of custodial responsibility as outlined in this comment. See section 2.6 and EIS volume 2 section 1.5. 

Specifically, under the above proposal hydrodynamic testing would still be needed for: 
• Surveillance of existing stockpiled weapons and systems 
• Final proof testing of rebuilt weapons (in the absence of underground nuclear testing) 
• To support non- and counter-proliferation activities 
• To keep expertise of a nuclear weapons cadre as high as possible should the DOE be directed to 

return to previous levels of nuclear weapons program activity to include design and certification of new weapons 
and weapons systems. 

Given the above, DARHI is a prudent investment to replace an aging 35-year old existing facility (PHERMEX) at 
LANL since the only other radiographic capability in the United States, FXR at LLNL, would not allow the 
required level of hydrodynamic testing activity for the weapons program should PHERMEX become 
non-operational. 

Regular maintenance, already done routinely, does not forestall aging problems. Periodic nonnuclear component 
replacement is already contemplated in order to keep abreast with relevant technological advances. 

The remanufacturing approach is likely to be more costly in terms of up-front dollars and environmental burden for 
the following reasons: 

• The restart of old facilities, particularly Rocky Flats, is not feasible. 
• New facilities, with increased capacity, will be required to replace warheads at a rate sufficient to forestall 

potential aging problems; the stockpile will have to be fully remanufactured on a 20 to 30- year time scale, rather 
than on a 40 to 50-year time scale. 

Exact replication, especially of older systems, is impossible. A focus on remanufacturing alone will reduce the 
technical resources needed to solve future problems in the stockpile. 
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COMMENT CODE 

18 • 13 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

Maintaining "core intellectual and technical competencies" (see box in EIS section 2.1) in nuclear weapons has 
much more immediate need than the ability to resume weapons design, if such activity is ever needed in the 
future. A program of certification of the systems in the enduring stockpile requires intelligent assessment of the 
surveillance results using facilities such as DARHT to better characterize physical phenomena. Intelligent 
assessment of stockpile issues to plan, execute, and interpret needed tests and experiments is the immediate role 
for the core intellectual and technical competency. 

COMMENT CODE 

18 • 14 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

Sections 2.3.1, 2.3.2, and 2.5 

Although fundamental scientific knowledge about physical processes can be used in a variety of ways, the 
DARHT capabilities are to be directed at understanding and resolving safety and reliability problems in the 
weapons stockpile. As time passes the nature of these problems is not necessarily the same as those addressed 
during design verification. 

Chapter 2 has been modified in the final EIS to clarify and better support the purpose and need. The additional 
information presented is attributable in part to the Stockpile Stewardship and Management Program Plan issued 
by the DOE in May 1995 and also to clarify some potentially sensitive issues. 

COMMENT CODE 

18 • 15 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 2.3.2 

See response to comment 13-7. 

COMMENT CODE 

18 • 16 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

Section 2.3.3 

The existing body of information regarding the intrinsic properties of plutonium is inadequate. For example, DOE 
needs more information regarding changes in plutonium properties as impurities build up inside the material due to 
radioactive decay. These changes may affect the ductility of the metal or its reaction to shock heating. In turn, 
this may affect the behavior of a weapons pit, which may affect the safety or reliability of the weapon. Section 
2.3 has been revised to include more information on this subject. 

COMMENT CODE 

18. 17 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 2.3.4 

Chapter 2 has been revised to include additional discussion on the NPT. Section 2.3.4 points out that the U.S. 
needs to continue to meet international agreements and assist other nations in evaluating nuclear weapons. DOE 
does not believe that activities allowed under these agreements violate the NPT. 
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COMMENT CODE 

18 • 18 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

Section 2.4 

See response to comment 13-13. 

COMMENT CODE 

18. 19 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 17-4 and response below. 

DARHTEIS 

The science-based stockpile stewardship program is much broader than just the program to build and operate 
DARHT. It is the entire program, not just DARHT, that is offered as one basis for other nations' confidence in the 
United States nuclear deterrence. 

COMMENT CODE 

18.20 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 10-4. 

COMMENT CODE 

18. 21 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Sections 3.3.8 and 5.4.10.3. 

See response to comment 13-16. 

COMMENT COPE 

18. 22 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

In the unclassified summary of the classified supplement to the EIS potential environmental consequences of an 
accidental breech are discussed. The classified supplement examines potential environment impacts of the 
accident on a "what if' basis, that is, assuming that the accident would occur without consideration of the 
probability or frequency of occurrence. The summary notes that related DOE safety studies suggests the 
probability of this accident is less than one-in-one-million per year. 
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COMMENT CODE 

18-23 

RESPONSE 

LOCATION OF EIS BEVISION(S) 

None required. 

The Plutonium Exclusion Alternative was analyzed to allow DOE to compare the environmental impacts of 
conducting to the impacts of operating the DARHT Facility without dynamic experiments with plutonium at 
DARHT. DOE needs to conduct dynamic experiments with plutonium (see section 2.3.3). Because of 
infrastructure consideration LANL is the only site where these could be conducted. In the event DOE would 
choose to exclude plutonium experiments at DARHT, DOE would need to conduct these dynamic experiments 
which require radiography at PHERMEX (as has been done in the past). To exclude all dynamic experiments 
with plutonium from all facilities at LANL would not respond to the DOE's needs. 

COMMENT CODE 

18-24 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

As part of its mission to ensure the continued safety and reliability of the enduring stockpile, DOE needs to 
conduct dynamic experiments with plutonium. An integral part of DOE's need for the proposed enhanced 
radiographic capability is to diagnose the results of these dynamic experiments. 

As noted by the commenter, DOE considered as unreasonable the alternative of upgrading the FXR facility to 
provide enhanced radiographic capability for conducting dynamic experiments with plutonium, because it would 
be too expensive to construct and operate the requisite plutonium handling infrastructure at site 300 at LANL 
(section 3.10.1.1). However, unless this were done, DOE could not meet its need for enhanced radiographic 
capability for plutonium experiments. 

Although DOE analyzed the Plutonium Exclusion Alternative in order to identify and define the extent of 
environmental impacts that might be attributable to conducting dynamic experiments with plutonium at DARHT, 
the EIS points out that this alternative would not meet the DOE's need for enhanced capability to diagnose these 
experiments (section 3.8). DOE disagrees that including this alternative implies that a facility without plutonium 
capability would meet its purpose and need for enhanced radiography. 

See response to comment 13-13. 
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COMMENT CODE 

18-25 

RESPONSE 

LOCATION OF EIS REVISIONCS> 

Sections Executive Summary, 1.3, 3.7, 5 Intro, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.3.3, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, D.5, E3.5, 
H.5.2 

See response to comment 3-1 and response below. 

Uranium dissolution in surface water (rain) was assumed to be greater than any measured levels at or near the 
PHERMEX firing point (section E2.2.1). Subsequent modeling showed: uranium concentrations in waters 
released to nearly Water Canyon could be slightly above the proposed MCL; waters at the discharge sink in 
Potrillo Canyon an order of magnitude below the proposed MCL; and water at the nearest offsite access an order 
of magnitude below the drinking water standard (section 5.1.4.1). 

Section 5.1.6.1 indicates that the expected air waves at Nake'muu would be a small fraction of the amount needed 
to cause window breakage (for comparison), and the site has continually stood up to similar airwaves. Nake'muu 
is considered by most recent scholarship to be an uncompleted structure of about the time of the Pueblo revolt, 
rather than associated with the Anasazi. The probability that any blast fragments would fall at Nake'muu is 
extremely small and can be reduced further with mitigation measures. 

COMMENT CODE 

18-26 

RESPONSE 

LOCATION OF EIS REVISIONCS> 

None required. 

The internal size and configuration of the containment structure would require free-moving robotic devices to 
accomplish remote cleaning. A wide range of tasks would be required, such as inspection and removal of widely 
varying sizes and shapes of blast debris; and inspection, repair, and replacement of blast mats on the interior 
surfaces. A great deal of time and money would be needed to develop either a general purpose or a range of 
robotic devices, if indeed such is even possible with current and foreseeable technology. 

COMMENT CODE 

18-27 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

A ball of hot gases and aerosolized blast products quickly rises because it is less dense than the surrounding air. 
As the gases rise, they cool by expansion and mix with surrounding air. In this manner, the effective height for 
dispersal by winds is about 330ft (100m) depending somewhat on the size of the shot. 

An extensive discussion of this topic is provided in appendix H.2. The explosive dispersion of the uncontained 
detonations results in greater dispersion that allows these detonations to be modeled as elevated point-source 
Gaussian releases for atmospheric dispersion and airborne impact evaluation purposes. 
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LOCATION OF EIS REVISIONCS) COMMENT CODE 

18-28 Sections Executive Summary, 1.3, 3.7, 5 lntro, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.3.3, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, D.5, E3.5, 
and H.5.2 

RESPONSE 

DOE believes that the revised Preferred Alternative, the Phased Containment Option of the Enhanced 
Containment Alternative, addresses the central issue of this comment. 

DOE believes that it would be highly speculative to try to estimate costs associated with potential soil clean-up 
30 years or more in the future. At the current time, too little information exists and estimates of are too nebulous 
to provide a detailed estimate of cost savings. DOE does believe that the Phased Containment Option of the 
Enhanced Containment Alternative would have lower associated clean-up costs (ranging from 25 to 90 percent 
less) than the uncontained alternatives. 

COMMENT CODE 

18-29 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Sections 2.3.2 and 2.5 

The President and Congress have directed the DOE to maintain the nuclear weapons complex and to ensure the 
safety, security, and reliability of the nuclear weapons stockpile, and have appropriated funds accordingly. 
Chapter 2 of the EIS has been revised to more clearly indicate that purpose and need for enhanced hydrodynamic 
testing capabilities arise from the directives from the President and Congress. It is currently against U.S. policy to 
design new nuclear weapons systems. 

See responses to comments 13-9 and 17-4. 

COMMENT CODE 

19 - 1 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

DOE appreciates this comment. 

COMMENT CODE 

20- 1 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Section 2.1 

See response to comment 13-9. 

COMMENT CODE 

20-2 

RESPONSE 

DOE agrees. 

LOCATION OF EIS REVISIONCS) 

None required. 
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COMMENT CODE 

20-3 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

Section 2.3.2 

See responses to comments 18-29 and 18-8. 

COMMENT CODE 

20-4 

RESPONSE 

LOCATION OF EIS RBVISIONCS) 

Section 2.3.2 

See response to comment 13-6. 

COMMENT CODE 

20-5 

RESPONSE 

LOCATION OF EIS RBVISIONfS) 

Section 2.5 

See response to comments 13-9, 17-4, and response below. 

The EIS discussion of nonproliferation has been revised. 

CO~IMENT CODE 

20-6 

RESPONSE 

The DOE agrees. 

COMMENT CODE 

20-7 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

LOCATION OF EIS REVISIONfS) 

None required. 

DARHTEIS 

The Phased Containment Option analyzed in the EIS would use vessels for most tests. Under this option, 
uncontained tests might be used for large tests, special diagnostics, or tests not involving hazardous materials 
such as depleted uranium, beryllium, or lead. DOE acknowledges that hydrodynamic tests are expensive and 
agrees that as much data as possible should be collected. 

The cost of each shot, that is, hydrodynamic test or dynamic experiment, varies widely depending on the size of 
the experiment and its associated diagnostics. The cost may range from over a million dollars for a major 
hydrodynamic test representing a full system with simulated materials to a few thousand dollars for the simpler, 
smaller experiments that examine one specific physical property, such as high explosive detonation velocity. At 
PHERMEX, we conduct about 40 to 50 experiments yearly, 5 to 10 of which are considered major hydrodynamic 
tests. 
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COMMENT CODE 

20-8 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

Section 4.2.6 

DARHTEIS 

All of the relevant, available data on noise impacts are reported in the EIS (see section 4.2.6). The DOE agrees 
that additional tests would be of interest, but it does not appear that any additional data would change the 
analysis. The noise data available were acquired in March 1995 as part of air-wave tests for the Nake'muu site. 

Normal conversation is often cited as an example of the 60-dBA sound level. This loudness example has been 
added to the EIS in section 4.2.6. 

COMMENT CODE 

20-9 

RESPONSE 

LOCATION OF EIS BEVISION<Sl 

None required. 

For alternatives that produced identical results for criteria pollutants (DARHT Baseline, PHERMEX Upgrade, 
Plutonium Exclusion, and Single-Axis) results are discussed only once, under the DARHT Baseline Alternative. 
Tables S-1 and 3-3 present this information in summary form. 

Depleted uranium emissions are the only type of uranium emissions from DARHT or PHERMEX. 

Air Quality is less for the enhanced containment alternative than for other alternatives because of a combination 
of three major factors: 
• Source Term. It is conservatively assumed that six percent of the material used annually in the containment is 
assumed to be released. These releases from containment would be ground-level 
<328ft(< 10m high) releases occurring as part of normal operations 
(1 percent) or small failures (5 percent) of the containment structure (building or vessel), rather than elevated 
releases as for uncontained detonations (section 3.7) 
• Atmospheric Dispersion. Less atmospheric dispersion results in greater contaminant concentrations in air. 

Dispersion of ground-level releases is considerably less than for elevated releases, particularly for nearby 
locations. In general, ground-level releases impact closer individuals much more than elevated releases, which 
have greater impact on distant individuals and populations because of the greater dispersion. Thus, even though 
less material is released via the enhanced containment alternative, the potential for exposure is greater because of 
the decreased dispersion of ground-level releases. 

• Receptor Location. The point where a member of the public could receive the maximum offsite exposure is 
only 0.55 mi (0.9 km) from the firing point, southwest to State Road 4. This relatively short distance to the 
receptor and point of air quality determination tends to maximize the issues raised above. 

It should be noted that conservative assumptions were made in these estimates of air quality. First, the released 
material was assumed to be wind-blown directly toward the point of maximum potential public exposure; second, 
an individual was assumed to be at this point for the full time of material passage, even though it is only a spot 
near State Road 4 and the LANL boundary and not a residence or business; finally, other parameters in the 
evaluation were selected to provide reasonable upper-limit (95 percent) estimates of potential impacts that could 
occur. In reality, it is expected that air quality values would be much smaller fractions of the applicable 
regulatory limits. 
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COMMENT CODE LOCATION OF EIS REVISIONCS) 

20- 10 Section 6.9 

RESPONSE 

Comments from neighboring pueblos have indicated their desire to have less discussion of Native American 
cultural resources in the DARHT EIS. In deference to these requests, discussion of these cultural resources has 
been decreased in the EIS. However, a list of consultations with outside agencies and Native American tribes has 
been added to the EIS. See section 6.9. 

COMMENT CODE 

21 - 1 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

The DOE recognizes that to acquire certain information additional tests may be required, relative to the Preferred 
Alternative. However the number of tests that would be conducted under any alternative are driven largely by 
scheduling and funding concerns; therefore, although to achieve the same amount of information more tests might 
be required under the Single Axis Alternative, in actual practice DOE would probably forego many additional 
tests. Note that most of the environmental impacts relevant to this alternative given on an annual basis. Because 
the time needed to set up a test is not strongly dependent on the use of one or two axes, the number of tests per 
year probably would be about the same. 

COMMENT CODE 

21-2 

RESPONSE 

LOCATION OF EIS REYISIONCS) 

None required. 

DOE agrees that under the Upgrade PHERMEX Alternative, the facility would have to be shut down for a long 
time and there would be programmatic impacts due to such a delay. The shut-down period is noted in the EIS 
text. 

COMMENT CODE 

21 -3 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

The DOE appreciates this assessment. 

COMMENT CODE LOCATION OF EIS REVISIONCS) 

21 -4 None required. 

RESPONSE 

DOE has included in the EIS radiation exposure-to-risk conversion factors and made the conversions from radiation 
dose to risk of latent cancer fatalities for potentially exposed workers and members of the public. Of particular 
note is that no latent cancer fatalities are projected from radiation exposure under any of the DARHT activities 
under any of the proposed activities involving depleted uranium or tritium. DOE believes other sources are 
available that may serve as a radiation primer and provide information as to relative risk assessment and 
comparison. 
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COMMENT CODE 

21-5 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

See response to comment 20-7 and response below. 

DARHTEIS 

DOE appreciates this suggestion. Consideration can only be qualitative until specific tests and specific add-on 
experiments are identified. 

COMMENT CODE 

22- 1 

RESPONSE 

DOE agrees. 

COMMENT CODE 

22-2 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

LOCATION OF EIS REVISION<Sl 

None required. 

DOE appreciates this comment. 

COMMENT CODE LOCATION OF EIS REVISION<S) 

23- 1 None required. 

RESPONSE 

The LANL sitewide EIS will address ultimate disposition of radioactive waste stored or disposed from all LANL 
activities, and the contributions from any alternatives analyzed in the DARHT EIS would be only a small 
percentage of that total; these contributions are discussed in the EIS. The DOE is preparing a PElS on waste 
management at all of its sites [NOI 55 FR 42633] that will be used to help establish a Department-wide waste 
management policy. See section 3.3.3. 

COMMENT CODE 

23-2 

RESPONSE 

LOCATION OF EIS REVISION<S) 

Section 5.1.10 

The typographical error has been corrected. 

COMMENT CODE 

23-3 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

Fabrication of parts that would be used at DARHT is addressed in section 3.3.3 and table 3-1. DOE would conduct 
dynamic experiments with plutonium and hydrodynamic tests using hazardous or radioactive material under all 
alternatives analyzed in the DARHT EIS, including No Action. These activities would not bear on DOE's 
decisions regarding enhanced radiographic capability. 
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COMMENT CODE LOCATION OF EIS REVISION<Sl 

23-4 None required. 

RESPONSE 

The measurable cumulative impacts are discussed in section 5.9. DOE acknowledges that LANL is an alternative 
site for many actions under the SS&M PElS as described in the NOI for that PElS. However, these potential 
activities are too speculated to be assessed in detail at the time. DOE believes that DARHT is justified 
independently of any SS&M decisions. See also, section 2.6 and volume 2, section 1.5. 

COMMENT COPE 

23-5 

RESPONSE 

LOCATION OF EIS REYISIONCS) 

Section 2.6 and volume 2, section 1.5. 

Please refer to the text in section 2.6 and EIS volume 2 section 1.5 for information on the relationship of the 
DARHT EIS to other DOE EISs. 

COMMENT CODE 

23-6 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

Direction by the President and Congress for DOE to ensure the safety, security, and reliability of the nuclear 
weapons stockpile create current responsibilities, not ones that are activated for each of these elements when an 
issue for that element arises. Some safety and reliability issues can perhaps be addressed to some extent with 
current technology, but DARHT technology would better elucidate the physical processes involved. Competence 
to address a fuller spectrum of issues will require the temporal and spatial resolution provided by DARHT. 
Because such a facility requires years to construct, equip, and bring up to full operational capability, DOE 
concludes a need to proceed now. Relevance of the PElS does not necessarily preclude or terminate activities 
that will be discovered in the PElS. Since the action is urgent but not an emergency, 40 CFR 1506.11 does not 
apply. 

See EIS volume 2 section I .5. 

COMMENT CODE LOCATION OF EIS REVISION(S) 

23 -7 Section 2.3 

RESPONSE 

Chapter 2 of the DARHT EIS has been revised to provide more information on why enhanced radiographic testing 
cap[ability is needed to assure stockpile safety and reliability. 

COMMENT CODE 

23- 8 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See EIS volume 2 section 1.5. 
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COMMENT CODE 

23-9 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See EIS volume 2 section I .5. 

COMMENT CODE 

23- 10 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

In February 1991, the DOE issued a Notice of Intent (NOI) to prepare the Reconfiguration PElS to analyze its 
proposal to reconfigure the nuclear weapons complex to be smaller, less diverse, and more efficient [56 FR 5590]. 
In July 1993, the DOE revised the Notice to reflect the fact that the future nuclear weapons complex could be 
smaller and more integrated than previously envisioned [58 FR 39528]. The revised NOI included an alternative 
of upgrading existing facilities in place at existing sites rather than relocating them. In October 1994, the DOE 
separated the Reconfiguration PElS into two separate reviews [59 FR 54175]: the "Tritium Supply and Recycling 
PElS" (DOE/EIS-0161D) issued in draft in March 17, 1995, and the SS&M PElS. Instead of pursuing the upgrade 
in-place alternative, as it was envisioned in July 1993, DOE has instead taken action to discontinue a weapons 
complex role at many of the sites formerly considered to be part of the nuclear weapons complex. The NOI for the 
SS&M PElS, [59 FR 14433] lists eight nuclear weapons complex facilities, including facilities contained within 
larger sites with nondefense management (such as the tritium facilities at the Savannah River Site, which is 
considered overall to be an Environmental Management site rather than a weapons complex site). For 
comparison, in 1990, DOE listed 14 major sites that comprised the nuclear weapons complex. 

DOE agrees that the SS&M PElS is an evolution from the former Reconfiguration PElS, but disagrees that the 
proposed scope of the SS&M PElS falls within any one alternative discussed in the Notices for that PElS. In any 
event, the scope of the DARHT EIS is different from the scope of the Reconfiguration PElS or the SS&M PElS. 

See EIS volume 2 section 1.5. 

COMMENT CODE 

23- 11 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The No Action Alternative is a continuation of current activities and is not ruled out. DOE has continually worked 
to maintain and improve its hydrodynamic testing capability at LANL and LLNL. However, the need for enhance 
radiographic hydrodynamic capability cannot be met by continuing to use existing facilities at LANL and LLNL. 
Any discussions related to the SS&M mission and the LANL SWEIS will not alter the alternatives presented in 
the DARHT EIS. The No Action Alternative serves as a basis for comparison for the other alternatives analyzed 
in the DARHT EIS; if none of the other alternatives were pursued, that is, if no new course of action were taken, 
DOE would continue with its present program. 
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COMMENT CODE 

23- 12 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

DARHTEIS 

The DARHT Facility is intended to address issues arising from DOE's mission to ensure safety and reliability of 
the nuclear weapons stockpile. Although basic physics information could have some design significance, the 
information from DARHT would be quite inadequate to develop a new design in the absence of nuclear testing. 

See response to comment 17-4. 

COMMENT CODE 

23- 13 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

Enhanced radiographic capability proposed for DARHT would be limited to hydrodynamic tests and dynamic 
experiments. The scope and context of a CTBT, including any references to hydrodynamic testing will result from 
negotiations by the signatory parties. The U.S. supports a CTBT, and DOE believes that its hydrodynamic testing 
program planned for the next several years provides a strong foundation for that support by allowing the Nation to 
maintain a means (hydrodynamic tests) other than underground nuclear tests to assure the future safety, 
performance, and reliability of the weapons stockpile. 

See also response to comment 17-9. 

COMMENT CODE 

23- 14 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

See EIS volume 2 section 1.5. 

COMMENT CODE 

24- 1 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Sections 2.4, 3.3.4 and 3.10.5. 

See response to comment 13-13 and section 3.10.5. 

COMMENT CODE 

24-2 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

See response to comment 17-4. 
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COMMENT CODE 

24-3 

RESPONSE 

LOCATION OF EIS REVISIQN(Sl 

None required. 

DARHTEIS 

DOE agrees that any of the waste products from its operations should not be allowed to "ruin" Pajarito Plateau or 
any of the adjacent areas. LANL has numerous programs that prescribe how the waste products are handled and a 
monitoring network that provides information on the levels of contaminants found in the environment. These 
programs are described to some degree in the DARHT EIS and in more detail in the LANL annual Environmental 
Surveillance Reports (LANL 1993c and LANL 1994a). 

COMMENT CODE 

24-4 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

DOE and LANL are working to improve communication with the general public in a variety of ways. Processes 
such as this NEPA review afford an opportunity for the DOE and LANL to provide information on specific projects 
and explain the rationale for recommending that a certain course of action be taken or not be taken. One of the 
underlying purposes of NEPA is to open the Federal decision-making process to public scrutiny, and to invite 
public participation in the decision-making process. 

COMMENT CODE 

24-5 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

DOE disagrees that there have been no technological benefits from nuclear weapons spending over the past 50 
years. Many advances in technology that are in common use today, from satellite communications to electronics 
to plastics, have benefited from research and development funded by the government in response to the need for 
improving nuclear weapons. 

COMMENT CODE 

25- 1 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

Table 5-19 

Table B-4 provides a definition of "other metals" for PHERMEX. The PHERMEX "other metals" are aluminum, 
boron, brass, iron, inconel, niobium, nickel, silver, tin, titanium, tantalum, tungsten, and vanadium. Plutonium is 
not listed in the "other metals" category. Table 5-19 (formerly table 5-20) will be revised to reflect the 
PHERMEX "other metals" list. 

COMMENT CODE 

25-2 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

Sections 5.1.8, 5.1.9, 5.1.9.1, 5.1.9.2, 5.1.9.3, 5.4.8, 5.4.9, and 5.7.2.2 

See response to comment I 0-6. 
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COMMENT CODE LOCATION OF EIS REVISION(S) 

26- 1 None required. 

RESPONSE 

A discussion of why additional alternatives that would end weapons research were not analyzed in the EIS is 
provided in section 3.10. 

CQMMENT CODE 

26-2 

RESPONSE 

LOCATION OF EIS BEVISION<S> 

Section 4.6 
Tables 4-14 and 4-15 

DOE agrees that the Pajarito Plateau, including the lands comprising LANL, constitute a rich archeological 
heritage. The DARHT EIS, section 4.6, notes the archeological and historical sites in the vicinity of the DARHT 
and PHERMEX sites, and whether they are listed or would be eligible for the National Register of Historic Places 
under the provision of the National Historic Preservation Act. This section has been revised in response to public 
comments received and further consultation with the State and Indian tribes. DOE will continue to consult with 
the four Accord tribes on a government-to-government basis to ensure protection of traditional cultural properties. 

COMMENT CODE 

26- 3 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

As noted in section 5.9 paragraph 3, the value 239 person-rem is for the year 1993 and represents the total of all 
doses estimated for all 7,000 workers at LANL. The text also notes that the contributions from PHERMEX 
activities for 1993 was 0.3 person-rem, about a tenth of one percent of the total. For an individual basis, the 
average of all exposures would be about 0.34 rem (34 rnrem). Clearly, different workers have different exposures; 
the cumulative dose is not a good way to consider individuals. Though not an impact from LANL operations, 
natural background, medical x-ray, etc., produce exposures estimated to be about 300 rnrem/yr for persons living 
around LANL. 

COMMENT CODE LOCATION OF EIS REVISION<S> 

26-4 None required. 

RESPONSE 

Over the past decade, the number of tests per year conducted at PHERMEX and DOE's other firing sites has 
varied from a few to a few dozen. Future testing could show as much variability. Sometimes one explosion is 
considered a test; other times a series of closely related explosions constitute a single test. 

These tests are scientifically valid in that they are physical measurements of physical phenomena. The results are 
used to validate engineering and scientific predictions or analyses of the physical phenomena. 

Because of the time and cost to set up each test, LANL staff try to minimize the number of tests and extract the 
maximum information from each test. Specific research objectives would depend on priorities among problems 
identified with stockpile items or other concerns. 
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COMMENT CODE 

26.5 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

The text states that the annual probability for earthquake occurrence is low. Section 4.3.4 indicates these 
probabilities are on the order of 10-4. This means the average time between. large earthquakes on nearby faults is 
about 10,000 years. The most recent large earthquakes on two of these faults are dated approximately at 4,000 to 
6,000 and 8,000 to 9,000 years ago, respectively. Potential damage to facilities is mitigated by structural and 
equipment design. Damage that might occur is not deemed to result in environmental releases. 

COMMENT CODE LOCATION OF EIS REVISIONfS) 

27. 1 None required. 

RESPONSE 

The DARHT EIS provides the level of information on the DARHT project and other alternatives analyzed 
sufficiently to support the "bounding analysis" of environmental impacts included in the EIS. The DOE's LAAO 
DARHT EIS Project Office and its parent AL EIS Program Office are responsible for providing information 
regarding the NEPA review and other aspects of the EIS process. However, those offices do not have the 
technical expertise for in-depth discussions of the hydrodynamic testing program or issues regarding nuclear 
weapons. The commenter was referred to LANL's Nuclear Weapons Technology Program Office; DOE 
apologizes for the confusion and miscommunication regarding the commenter' s earlier request for information. 

COMMENT CODE LOCATION OF EIS BEVISIONfSl 

28 • 1 None required. 

RESPONSE 

At each session of the public hearings on the draft EIS, DOE specifically noted that comments were invited on the 
adequacy and accuracy of the content of the entire EIS, as well as any other matter pertaining to the 
environmental review process (see public hearing transcripts). Comments on the purpose and need chapters are 
welcomed. 

DOE recognizes that people who work at its offices or facilities have the same rights as other citizens to 
participate in the NEPA review process. DOE employees and contractors generally work and live in the 
communities affected by DOE proposals or alternatives. The DOE Los Alamos Area Office's "Policy Enhanced 
Opportunities for Stakeholder Involvement in the National Environmental Policy Act Review Process" dated 
August 3, 1994, specifically states that DOE and Los Alamos National Laboratory employees may participate in 
the public review process for NEPA, as long as they indicate whether they are speaking in an official capacity or 
as a private citizen. Public participation is invited in a NEPA review process to provide additional information or 
correct factual errors in a draft EIS. DOE weighs the content of each comment on its own merits, including those 
offered by its own employees and contractors. 
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COMMENT CODE 

28-2 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

The public hearings on the draft EIS were patterned after the public scoping meetings held in December on the 
DARHT EIS. At that time people with differing points of view indicated that the roundtable format was preferred 
over other formats for public meetings used in the past by DOE (see scoping meeting transcripts). As stated at the 
public hearings, DOE included three types of areas: a comment room, where people could provide formal 
comments in a private setting; an information area, where people could entertain informal discussions with 
knowledgeable laboratory and DOE personnel; and a roundtable discussion. DOE was amenable to providing a 
choice for the format of the roundtable to provide either an opportunity to present spoken or written material into 
the record without DOE or laboratory comment; an opportunity to ask questions of DOE and laboratory officials 
and receive answers; or an opportunity for a roundtable discussion among those of differing points of view. The 
format shifted several times during the sessions in response to requests from the people attending (see transcripts 
of scoping meetings and public hearings). Although some people stated that they were uncomfortable with the 
roundtable discussion, others indicated that they preferred it. 

COMMENT CODE 

28- 3 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

The DARHT EIS is a DOE document and represents the point of view of the DOE. It is prepared to provide DOE 
decision-makers with environmental information to assist them in making an informed decision. It is not intended 
as a document where either the DOE or its contractors employed at LANL "make a case" in support of a DOE 
proposal. 

COMMENT CODE 

29- 1 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

Although DOE does not develop U.S. policy it does believe the U.S. provides leadership for control, inspection, 
and reduction of nuclear materials/weapons, and is pleased to be a part of this effort. 

See response to comment 17-4. 

COMMENT CODE 

29-2 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The size of the nuclear weapon stockpile is decided by the President and Congress. While the exact size of the 
stockpile remains classified, the size has decreased dramatically over the past few years and is expected to 
increase further over the next few years. DOE agrees that reliability of the stockpile is a concern, and this is 
addressed in the DARHT EIS. 
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COMMENT CODE 

29-3 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

DOE agrees that all test ban treaties should be honored. 

See response to comment 17-4. 

COMMENT CODE 

29-4 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

DARHTEIS 

If the ROD to be issued following the DARHT EIS includes further construction for the DARHT facility, DOE will 
work to finish the facility as quickly as possible within the constraints of legal action, sound construction 
practices, and mitigation measures identified in the ROD. 

COMMENT CODE LOCATION OF EIS REVISION(Sl 

30- 1 Tables S-1, 5-1, 5-5, 5-10, C1-8, and C1-16. 

RESPONSE 

Data describing N02, PM10, and S02 for the No Action and DARHT Baseline Alternatives are presented in tables 
5-1, 5-5, C1-8, and C1-16. For other alternatives, these pollutants are compared in the text to the two alternatives 
mentioned above. Additional tabulated data are provided as appropriate, such as for the Enhanced Containment 
Alternative (see table 5-10). 

The Air Quality sections and appendix C1 have been revised to better explain contributions to the N02, S02. and 
PM 10 emissions. Air quality values in table S-1 have been revised to reflect the contribution from all applicable 
emissions sources for each alternative. All of the chapter 5 tables mentioned in the comment have been revised, 
and several have been moved to appendix Cl. 

COMMENT CODE 

30-2 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

Table 5-5 (formerly table 5-6) presents emissions in terms of concentrations and compares these concentrations to 
regulatory limits. Table C1-3 presents emissions in terms of quantities per unit time. 

COMMENT CODE 

30-3 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

Table C 1-8 (formerly table 5-7) presents emissions in terms of concentrations and compares those concentrations 
to regulatory limits. Table C1-7 (formerly table C1-6) presents emissions in terms of quantities per unit time. 
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COMMENT CODE 

30-4 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

Sections 5.1.2.1.1, 5.2.2.1.1, 5.3.2.1, 5.4.2.1.1, 5.4.2.1.2, 5.5.2, 5.6.2.1, and 5.6.2.2 
Tables S-1 and 3-3 

DARHTEIS 

DOE agrees that errors were made in preparing some of the air quality tables. A number of these errors were in 
changing from fraction to percent of applicable limits. The text has been revised to correct these errors. 

COMMENT CODE 

30-5 

RESPONSE 

LOCATION OF EIS BEVISIONCSl 

None required. 

The Preferred Alternative (complete the DARHT Facility) in the draft EIS is now called the DARHT Baseline 
Alternative in the final EIS, and a new preferred alternative has been selected. The new preferred alternative is 
the Phased Containment Option of the Enhanced Containment Alternative. The DARHT Baseline Alternative was 
modeled as 100 percent uncontained, elevated releases due to the explosive, buoyant dispersion of the detonated 
material. The Enhanced Containment Alternative consists of three options. The Building Containment Option 
assumes 100 percent contained detonations, with 6 percent of the material released as part of normal operations as 
ground-level releases, <30ft(< 10m). The Vessel Containment Option assumes that 25 percent of the annual 
usage of material is as open air detonations; of the remainder, detonated in containment, 6 percent are released as 
part of normal operations and minor vessel failures. The Phased Containment Option (now the preferred 
alternative) is similar to the Vessel Containment Option except the proportion of shots that are contained starts 
lower and increases in steps as time passes (see section 3.7.2.3 and figure 3-10). However, the distinction 
between, and possible dose consequences of, elevated versus ground-level releases is very important for all the 
options. 

COMMENT CODE 

30-6 

RESPONSE 

LOCATION OF EIS BEVISIONCS) 

Table Cl-11 

The material used under each alternative on an annual basis is the same (for example, 1540 lb (700 kg) per year 
of depleted uranium). Quantities of materials released to the environment for each alternative are provided in 
table 3-4. Values in the draft EIS table for the Enhanced Containment Alternative (vessels) were incorrect. These 
values should have been increased by about a factor of 5 to 29.5 percent of the No Action and DARHT Baseline 
Alternative (which was called the Preferred Alternative in the draft EIS), using the fractions that depend on 
effective release height. Differences in dispersion that occur at ground level and elevated levels are very 
important. Table Cl-11 (formerly Cl-8) has been changed. 

COMMENT CODE LOCATION OF EIS BEVISIONCSl 

30-7 Table Cl-11 

RESPONSE 

Table Cl-11 (formerly table C1-8) and dependent results have been revised to reflect a new analysis which 
includes use of the {X-bar/Q'} atmospheric dispersion; use of the 1-hour X/Q has been discontinued. Use of the 
E/Q dispersion factor is not appropriate in this situation because impacts on air quality are compared to long-term 
(30-days, calendar quarter) regulatory standard periods which assume continuous or chronic emissions, where 
{X-bar/Q'} is the appropriate factor. Use of the E/Q atmospheric dispersion is appropriate for situations up to 8 to 
24 hours. 
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COMMENT CODE 

30.8 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

Although the starting point of the uncontained detonations is a table at essentially ground level, the subsequent 
detonation results in the debris being moved as a buoyant cloud to a much higher effective release height. The 
debris cloud is generally characterized as a "stem and cap." Appendix H, section H.2.2 describes an evaluation 
done to determine if simpler, Gaussian plume modeling techniques could be used to approximate the stem and 
cap model. It was determined that an elevated Gaussian plume release could be used to conservatively simulate 
the "stem and cap" model. 

COMMENT CODE LOCATION OF EIS REVISION(S) 

30.9 None required. 

RESPONSE 

Alternatives that include uncontained detonations have lower nearby impacts [i.e., 0.9 mi (1.45 km) southwest] 
because of the greater dispersion of the elevated release. 

COMMENT CODE 

30. 10 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

Tables S-1, 3-3, 5-l, and Cl-11 

Table 5-1, and subsequent summaries in tables S-1 and 3-3, were revised to reflect the revised evaluation 
documented in table C 1-11. 

See response to comment 30-7. 

COMMENT CODE LOCATION OF EIS REVISION<Sl 

30. 11 Tables S-1, 3-3, 5-1, 5-10, and C1-11 

RESPONSE 

Differences between table 5-10 (formerly table 5-12) and tables S-1 and 3-3 were the result of errors computing 
and/or converting between fraction and percentage of the applicable regulatory limit. Values for table Cl-11 
(formerly table C1-8) were reevaluated, and the resultant tables 5-10 (formerly table 5-12), S-1, and 3-3 were 
revised. Consistency among tables has been maintained in the final EIS. 

COMMENT CODE 

30. 12 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Sections 5.1.2.1.1, 5.2.2.1.1, 5.3.2.1, 5.4.2.1.1, 5.4.2.1.2, 5.5.2, and 5.6.2 
Tables S-1, 3-3, 5-10, and Cl-11 

See response to comment 30-/1. 
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COMMENT CODE 

30- 13 

RESPONSE 

LOCATION OF EIS REYISION<Sl 

None required. 

DARHTEIS 

The numbers in question are for the the 30-year lifetime of the project. An average dose (0.02 rem annually) per 
worker would be an average of 0.6 rem over the 30-year project lifetime. Assuming 100 workers over the 30-year 
lifetime, the collective worker dose would be 60 person-rem. Both values should remain as stated in the tables. 

COMMENT CODE 

30- 14 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

As shown in table 3-3, it is estimated that worker doses under the Enhanced Containment Alternative would be 
about twice that of the uncontained alternatives. The estimated number of involved workers is the same as that 
for the uncontained alternatives. 

COMMENT CODE 

30- 15 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

Section "Measurements and Conversions" 

The text of the EIS has been revised to incorporate this comment. 

COMMENT CODE 

30- 16 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

DOE appreciates this comment. 

DOE has revised chapters 2 and 3 to better explain the purpose and need of DARHT and to provide additional 
clarification among the alternatives, as well as present the new Preferred Alternative, the Phased Containment 
Option of the Enhanced Containment Alternative. DOE believes that it has presented DARHT's unclassified 
unique capabilities, however, certain capabilities remain classified and are addressed in the classified 
supplement. 

COMMENT CODE 

30- 17 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

DOE has employed a professional technical editor to integrate the work of the many authors listed, and strives to 
prepare this NEPA review in plain (nontechnical) language to reduce the length of the document and increase 
public understanding. However, DOE is aware that hydrodynamic testing and the nuclear weapons program in 
general are highly technical, complicated topics. 

The appendixes are necessarily more technical in nature and are intended to provide supporting information for 
specialists. 
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COMMENT CODE 

30- 18 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

DARHTEIS 

DOE has reviewed this suggestion and feels that the adding references to the sources of information in other parts 
of the EIS would make the table too congested. However, the comment is appreciated. 

COMMENT CODE 

30- 19 

RESPONSE 

LOCATION OF EIS REVISIQN<Sl 

Sections 5.1.2.1.1, 5.2.2.1.1, 5.3.2.1, 5.4.2.1.1, 5.4.2.1.2, 5.5.2, 5.6.2.1, and 5.6.2.2 
Tables S-1, 3-3, 5-10, and Cl-11 

The text and tables in the air quality sections have been revised to provide a more detailed explanation of 
assumptions used in modeling and description of impacts. All calculations and data presented in the tables have 
been reviewed for accuracy and consistency. 

COMMENT COPE 

30-20 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

A NEPA review provides a comparative analysis of the environmental impacts of a proposal, and reasonable 
alternative ways of responding to the specified purpose and need [CEQ Regulations, 40 CFR 1502.13]. The "No 
Action Alternative" serves as a basis for comparison regarding the environmental impacts of the other 
alternatives, including the proposed action. 

COMMENT COPE 

30-21 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

DOE does not believe that the action and alternatives analyzed in the DARHT EIS are connected to actions 
proposed for other parts of the weapons complex; therefore, the DARHT EIS does not predict impacts, including 
socioeconomic impacts, on other parts of the complex. 

COMMENT CODE 

30-22 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Tables 5-4, 5-8, 5-9, 5-13, 5-14, 5-15, G-1, and G-2 

DOE agrees. The columns have been added. 
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COMMENT CODE 

30-23 

RESPONSE 

LOCATION OF EIS BEVISION<Sl 

Sections 3.3.2, 3.3.8, 5.1.9, 5.7.2.2, 13.1, and J.6.1 
Tables I-14 and I-15 

DARHTEIS 

As noted in the DARHT draft EIS section 2.1, some aspects of the hydrodynamic testing and dynamic experiment 
program, and the related environmental assessment of alternatives, are classified as Secret Restricted Data under 
the provisions of the Atomic Energy Act of 1954 as amended to protect national security. DOE prepared a 
classified supplement to the DARHT EIS that contains additional information and analysis. After review of this 
material, DOE determined that certain aspects of the impact analysis could be presented in an unclassified 
summary and made the summary available to the general public in May 1995. DOE has revised the EIS in several 
places to incorporate this information. See chapters 3 and 5 and appendixes I and J. 

COMMENT CODE 

31 - 1 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

Sections 3.3.4 and 3.10.5 

See response to comment 13-13. 

COMMENT CODE 

31 -2 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Sections 3.3.3 and 3.10.1.2 

The DARHT draft EIS does discuss the required infrastructure that is necessary to support hydrodynamic testing 
operations; see section 3.3.3. Using multiple sites to perform the necessary testing would be highly inefficient 
with regard to time and costs as discussed in section 3.10.1.2. DOE has revised these sections of the EIS for 
clarity. 

COMMENT CODE 

31 - 3 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

See EIS volume 2 section 1.5 and response below. 

The Congress established the national laboratories, under DOE's predecessor agencies, as competitive 
organizations. The labs are charged with responsibility for solving technological problems encountered in the 
various areas of DOE's mission. Although the labs compete with each other to obtain work in various portions of a 
program, they generally work hand-in-hand in sharing data to solve pieces of the puzzle. 

COMMENT CODE 

32- 1 

RESPONSE 

DOE agrees. 
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COMMENT CODE 

32.2 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

DOE appreciates this comment. 

COMMENT CODE 

33. 1 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

Section 4.2.6 
Table C2-4 

DARHTEIS 

The test was focused on shock and noise effects at Nake'muu. Other data were acquired as possible, but the test 
was not set up specifically for noise measurements in communities. The data obtained in communities were 
consistent with expectations and an extended set of tests under various atmospheric conditions does not seem 
justified in terms of time and cost. The data in table C2-4 have been reviewed and corrected. 

A sound level of 60 dBA is characteristic of normal conversation level. 

COMMENT CODE 

33.2 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

The discussion of cumulative impacts in the EIS addresses the potential impacts that are insignificant when 
viewed separately but may become significant when viewed together. The contribution to overall LANL 
emissions of criteria pollutants under any of the alternatives analyzed in the DARHT EIS would be 
inconsequential in terms of cumulative impacts. DOE did not consider "heating" to be a potential environmental 
impact of concern; nor would DOE expect "heating" to vary among alternatives (that is, result in an 
environmental change or impact). 

COMMENT CODE 

33.3 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

Table 4-4 was reproduced from the LANL 1992 Environmental Surveillance Report (LANL 1994a), which 
includes potential impacts from dynamic experiments separately from point source emissions. Since material 
usages and potential impacts of the dynamic experiments at PHERMEX and DARHT are dealt with extensively 
elsewhere in the EIS, both from past operations and for projected DARHT operations, DOE did not feel it was 
necessary to repeat impacts from dynamic experiments here. 

Depleted uranium emissions are the only type of uranium emissions from DARHT or PHERMEX. 
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COMMENT CODE 

33-4 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 5.4.2.1.1, 5.4.2.1.2, and Cl.3.3 
Tables S-1 and 3-3 

DARHTEIS 

The EIS has been revised to provide a clearer explanation of the modeling for the Enhanced Containment 
Alternative. 

See response to comment 20-9. 

COMMENT CODE 

33-5 

RESPONSE 

LOCATION OF EIS REVISION{S) 

None required. 

See response to comment 18-27. 

COMMENT CODE 

34- 1 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

If the DOE were to select the PHERMEX Upgrade Alternative, it would not be necessary to prepare a separate 
EIS given that the PHERMEX Upgrade Alternative was fully evaluated in the DARHT EIS. DOE will provide the 
rationale for its final decision in the ROD, including the rationale to select the Upgrade PHERMEX Option if that 
was its final decision. 

COMMENT CODE 

34-2 

RESPONSE 

LOCATION OF EIS REVISION{S) 

None required. 

Enhanced containment could be implemented with vessels after DARHT becomes operational. The containment 
building also could be added later to the DARHT structure, but incremental costs would be higher and testing 
would be interrupted during its construction. The Plutonium Exclusion Alternative, as described in the EIS could 
be implemented later, but if implemented after closure of PHERMEX, would not meet the DOE's stated purpose 
and need to conduct dynamic experiments with plutonium. 

COMMENT CODE 

34-3 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 17-4. 
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COMMENT CODE LOCATION OF EIS REVISION(S) 

34-4 None required. 

RESPONSE 

During the major construction that would be needed to implement the upgrade, the PHERMEX Facility would not 
be available to conduct tests. If DOE decides to pursue this alternative, when the upgrade is complete, the use 
would be identical to that described for the DARHT Baseline Alternative. 

COMMENT CODE 

34-5 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

A forest fire would impact surface water contaminant migration by increasing the amount of surface runoff 
available to mobilize and transport contaminants from the firing site to the canyon channels. The greater water 
volume in the channel system would increase flow rates, allow more contaminant mass in solution, and increase 
the erosion and transport of sediment-sorbed contaminants. As a result, the increased volume of water and 
contaminant mass would move through the channel system more rapidly. Recovery of grasses, forbs, and shrubs 
after a forest fire can be relatively rapid in comparison to the time required for conducting heavy metals away 
from a firing site. 

However, the occurrence of forest fires and the recovery of the ecological system such that runoff returns to 
typical values can be problematical. The density of trees, the length of fire interval (and hence the density of 
fuel), and the type and porosity of soil all play a role in determining whether a burn is light or severe, and the 
depth to which roots are killed in the soil profile. The climatic conditions following a fire also play a significant 
role, especially precipitation and temperature. Drought conditions can delay recovery while daily thunderstorms, 
which provide a steady supply of soil moisture, can alleviate stress in trees and promote the germination of 
grasses, forbs, and shrubs. A study conducted in the wake of the La Mesa fire has shown that biomass production 
of grasses and forbs after two growing seasons was about 2.5 times that of a predominantly native grass cover of an 
open pine stand (Potter and Foxx 1992). This implies that runoff may return to typical values very quickly in 
response to regermination of grasses and forbs in impacted areas. Because release of heavy metals from firing 
sites is a long-term process, neglect of the potentially short-term impact of a forest fire seems reasonable. 

Potter, L.D. and T. Foxx. 1981. Postfire Recovery and Mortality of the Ponderosa Pine Forest after La Mesa Fire, 
pages 39-55 in La Mesa Fire Symposium, held at Los Alamos, New Mexico, October 6-7, 1981. LA-9236-NERP. 
Los Alamos National Laboratory, Los Alamos, New Mexico. 

COMMENT CODE LOCATION OF EIS REVISIONfS) 

34-6 None required. 

RESPONSE 

There could be some limitations. The containment vessel planned would have optical ports as would the optional 
extension modules, so a test would have to be configured to use the optical access as it would be available. 

COMMENT CODE 

35- 1 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

See response to comment 28-2. 
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COMMENT CODE 

35-2 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

See response to comment 28-2. 

COMMENT CODE 

36- 1 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

The costs associated with decommissioning and cleanup are not considered to be discriminating factors among the 
alternatives. All of the alternatives, except building containment, including the Phased Containment Option of 
the Enhanced Containment Alternative (the Preferred Alternative), would conduct some level of open air testing 
continually through the life of the project. 

The initial costs of the Phased Containment Option would be about $30 million higher than implementing the 
DARHT Baseline Alternative. However, the projected cost over the life of the project would not be substantially 
different. 

Although the EIS does not provide a cost-benefit analysis or a detailed discussion of life-cycle costs, costs of the 
various alternatives are summarized in table 3-4. DOE believes that the revised Preferred Alternative, the Phased 
Containment Option of the Enhanced Containment Alternative, would be cost effective over the lifetime of the 
project. 

COMMENT CODE LOCATION OF EIS REVISIONfS) 

36-2 None required. 

RESPONSE 

The bulk of increased cost for the Enhanced Containment Alternative is due mainly to increased construction and 
operating costs of the vessels (Vessel Option) and the associated Recycling Facility, or containment building 
(Building Option). There would be some cost associated with small quantities of mixed waste; however, one of 
the purposes of the Recycling Facility would be to minimize the quantity of potential mixed waste generated. 

COMMENT CODE 

36-3 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

The intent of the EIS is to examine potential environmental impacts from the proposed action. To this end, the 
EIS assumes that potential accidents occur on a "what if' basis, to provide a reasonable upper limit on 
environmental impacts without consideration of the reliability or probability of occurrence. Overall safety and 
reliability of hydrodynamic testing operations would be addressed as part of the overall LANL Industrial Safety 
and Explosive Safety Programs. 
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COMMENT CODE 

36-4 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

Section 3.10.7 addresses an alternative not considered in the EIS, namely, relinquishing reliability of the nuclear 
stockpile. The only point made in the text is that the President and Congress have directed DOE to maintain a 
safe, secure, and reliable nuclear deterrent. The italicized reference to DARHT is part of the scoping comment 
from the public. 

COMMENT CODE LOCATION OF EIS REVISIONCS) 

36-5 None required. 

RESPONSE 

The uranium is not found on the hair, but incorporated in the hair. Thus the hair is being used as an indicator of 
possible uranium in the food supply for the elk. Regardless of how these levels and their standard deviations are 
interpreted, a hunter could not inhale this material as particulates, and is not likely to ingest very much hair, if 
any, while dressing out a carcass. 

COMMENT CODE 

37- 1 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Sections Executive Summary, 1.3, 3.7, 5 lntro, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.3.3, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, D.5, E3.5, 
H.5.2 

The DARHT EIS, section 3.7, indicates that under enhanced containment, for the Building Containment Option all 
tests and experiments would be contained, and that under the Vessel Containment Option most tests and 
experiments would be contained. 

DOE has prepared a revised Preferred Alternative, which is the Phased Containment Option of the Enhanced 
Containment Alternative, that addresses concerns raised in this comment. See section 3.7.2.3. 

COMMENT CODE 

37-2 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Sections Executive Summary, 1.3, 3.7, 5 Intro, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.3.3, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, D.5, E3.5, 
H.5.2 

Both the Building Containment Option and Vessel Containment Option under the Enhanced Containment 
Alternative would require some limitations on size, type, and diagnostic techniques for tests and experiments. 
The Preferred Alternative, Phased Containment Option, would minimize such limitations but would still impose 
more limitations than the DARHT Baseline Alternative (formerly the preferred alternative in the draft EIS). It 
represents a commitment to continual improvement in environmental protection, and provides the practical basis 
for implementing full containment for succeeding generations of hydrodynamic test facilities. 
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COMMENT CODE 

37-3 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

See response to comment 20-9. 

COMMENT CODE 

37-4 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE appreciates this comment. 

COMMENT CODE 

38- 1 

RESPONSE 

LOCATION OF EIS BEVISIQN(S) 

None required. 

DARHTEIS 

DOE agrees that the levels of contamination from PHERMEX operations are insignificant; however, DOE will 
continue to monitor all potential impacts associated with PHERMEX and DARHT. The actions taken to mitigate 
potential impacts from the course of action selected in the ROD following the DARHT EIS will be presented in 
the Mitigation Action Plan. 

COMMENT CODE 

38-2 

RESPONSE 

LOCATION OF EIS REYISIONfS) 

None required. 

DOE appreciates this comment. 

COMMENT CODE 

39- 1 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

Construction of DARHT has ceased pending resolution of a court injunction issued in January, 1995. 

COMMENT CODE 

39-2 

RESPONSE 

LOCATION OF EIS REYISIQN(S) 

None required. 

See response to comment 17-4. 
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COMMENT CODE 

39.3 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 17-12. 

COMMENT CODE 

40. 1 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 10-1 and chapter 2. 

COMMENT CODE 

40.2 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

Because tests and their objectives can vary, there is no unique value for a source term per shot. The EIS 
discussions are based on average annual rates for the most part. If plutonium were used in a test, the assembly 
would be enclosed in a double-walled vessel and no release would be expected at the firing point, as the 
commenter suggests. However, there would be small impacts to the waste stream from the facility where the 
vessels are cleaned and materials are recovered. 

COMMENT CODE 

40.3 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Sections 5.1.9, 5.1.9.1, 5.1.9.2, 5.1.9.3, and 1.3.1 
Tables I-14 and I-15 

The DARHT EIS refers to two types of containment vessels: double-walled steel vessels which would be used for 
all dynamic experiments involving plutonium; and single-walled modular steel vessels used for hydrodynamic 
tests. For the single-walled modular containment vessels, DOE estimates that under normal operations there could 
be a release (a leak) along the joints of the vessels about 5 percent of the time. The 5-percent estimate was used 
as a "bounding analysis" to establish a very conservative estimate of the possibility of materials or contaminants 
being released to the outside environment and is not considered indicative of routine conditions. All accident 
scenarios in the DARHT EIS were done using a "what if' approach (see EIS appendix 1.2). No attempt was made 
to ascribe probabilities to the likelihood of an accident, or to identify potential causes for an accident (e.g., fire, 
earthquake, or human error) or the probability for any given causal event to occur. Instead, the DARHT EIS 
looked at the environmental impacts that would be expected to occur if an accident occurred for any reason 
(regardless of probability or cause). The unclassified summary of the classified impact analysis indicates that the 
same "what if' approach was used for accident scenarios involving dynamic experiments with plutonium. Under 
one of the two accident scenarios analyzed, DOE looked at the environmental consequences expected to occur if 
the outer containment vessel were breached with a l-in hole. The summary suggests that related DOE safety 
studies indicate that the probability of an accidental uncontained detonation of an experimental assembly 
containing plutonium would be less that 10'6 (less than one in a million) per year. The EIS has been revised to 
indicate the results of the classified impact analysis; see section 5.1.9 and appendix I. Also, there has not been a 
breach of a containment vessel (inner or outer wall) during the operating history of PHERMEX 
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RESPONSES TO PUBLIC COMMENTS 

COMMENT COPE 

40-4 

RESPONSE 

LOCATION OF EIS BEVISJQN(S) 

None required. 

See response to comment 17-41 and response below. 

DARHTEIS 

The likelihood of an accident involving a test assembly containing plutonium at DARHT or PHERMEX is 
considered to be an extremely unlikely (annual probability of occurrence of 10-4 to 10-6

) to incredible (annual 
probability of occurrence of less than 10-6

) based on related LANL safety studies. For the EIS, impacts of 
accidents were evaluated without considering this very low probability of occurrence. DOE believes that an 
appropriate way to evaluate potential impacts of a hypothetical release of plutonium is to investigate postulated 
impacts to humans. It is very likely that any contamination from such a release would be subject of rigorous and 
immediate intervention and remediation activities to reduce potential impacts. The effect of these efforts would 
be difficult to quantify in a generic, prospective evaluation. Evaluation of impacts from postulated soil 
contamination from such a hypothetical release would have a great amount of uncertainty associated with it, 
would be extremely difficult to do in a credible manner, and would add little substantive information due to the 
low probability of occurrence. 

COMMENT COPE 

40-5 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

DOE agrees that the cost of cleanup in the event of an accidental plutonium release could be expensive, however, 
the probability of occurrence of such a release is considered to be less than one in a million per year. However, 
the types of dynamic experiments that would be conducted in the future at DARHT or PHERMEX could not result 
in a nuclear explosion or nuclear yield; therefore, infrastructure damage or contamination in the event of an 
accident would be localized with the exception of airborne aerosolized particles. 

COMMENT CODE LOCATION OF EIS REVISIQN<S) 

40-6 None required. 

RESPONSE 

Discussion of the recent fire is included in section 4.9 of the EIS. Procedures are being revised to prevent this 
kind of incident in the future. Potentially exposed response personnel, such as fire fighters, are trained and have 
appropriate equipment to respond to this type of incident in a safe manner. The change in procedures will 
mandate a more protective response mode. 

COMMENT CODE 

40-7 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

DOE appreciates this comment. 
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COMMENT CODE 

40- 8 

RESPONSE 

LOCATION OF EIS REVISIQN(Sl 

None required. 

See response to comment 20-7. 

COMMENT CODE 

40-9 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

Each test at PHERMEX will result in one radiograph. Multiple pictures are possible with the use of a second axis 
as proposed with DARHT or with the use of double-pulse technology as with the FXR facility at LLNL, although 
at reduced power. PHERMEX cannot be used for multiple exposures through pulsed power. The x-ray film size is 
equal to or larger than the area to be imaged; the image is created by shadows of materials that partially or fully 
absorb the x-rays. Neither PHERMEX nor FXR can produce "dual-axis" results. 

COMMENT CODE 

40- 10 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

DOE appreciates this comment. 

COMMENT CODE 

40- 11 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

Sections 2.2.2 and 2.6. 

See response to comment 13-19 and chapter 2. 

COMMENT CODE 

40- 12 

RESPONSE 

LOCATION OF EIS REVISIQN(Sl 

Sections Executive Summary, 1.3, 3.7, 5 Intro, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.3.3, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, 0.5, E3.5, 
H.5.2 

See response to comment 3-1. 
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COMMENT CODE 

40. 13 

RESPONSE 

LOCATION OF EIS REVISION($) 

None required. 

DARHTEIS 

Under the No Action Alternative, DOE would continue to conduct hydrodynamic testing and dynamic experiments 
using the facilities at PHERMEX and FXR as appropriate to address stockpile issues. These capabilities fall short 
of those believed necessary by DOE and several review panels (see EIS section 2.1); therefore, the No Action 
Alternative could eventually impact national security. In turn, some as yet unidentified scenarios might cause 
socioeconomic impacts. Such a scenario is too speculative for this NEPA action. The decision to pursue DARHT 
technology comes not from analyses in this EIS but from the President and Congress. 

COMMENT CODE 

40. 14 

RESPONSE 

LOCATION OF EIS REVISION£S) 

None required. 

DOE agrees. The current stockpile is approaching an age that has not been experienced before; thus, the risk of 
encountering problems is increased. 

COMMENT CODE 

40. 15 

RESPONSE 

DOE agrees. 

COMMENT CODE 

40. 16 

RESPONSE 

LOCATION OF EIS BEVISION<Sl 

None required. 

LOCA TIQN OF EIS REVISION£8) 

None required. 

Aspects that would be affected by tests at the proposed DARHT Facility would be safety, performance, and 
reliability. "Security" refers to aspects of nuclear weapons such as mechanical or electronic means to thwart 
unauthorized use of the weapon, or aspects of physical security such as guards or secure storage facilities that are 
used to protect weapons from unauthorized access. Security of nuclear weapons is an issue that will not be 
evaluated by tests at the DARHT Facility. 

COMMENT CODE 

40. 17 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

DOE appreciates this comment. 
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LOCATION OF EIS REVISION(S) COMMENT CODE 

40. 18 Sections Executive Summary, 1.3, 3.7, 5 Intro, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.3.3, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, D.5, E3.5, 
H.5.2 

RESPONSE 

See response to comment 3-1. 

COMMENT CODE LOCATION OF EIS REVISION(Sl 

40 • 19 None required. 

RESPONSE 

DOE agrees with the comment. Although the need for DARHT is premised on the need for enhanced radiographic 
hydrodynamic testing capability, skilled personnel are necessary to utilize the DARHT equipment, conduct the 
tests, and interpret the results. Use of enhanced radiographic hydrodynamic testing is expected to play a key role 
in science-based stockpile stewardship; see section 2.2.2 of the EIS. 

COMMENT CODE LOCATION OF EIS REVISION(Sl 

40 • 20 None required. 

RESPONSE 

See response to comment 36-1. 

LOCATION OF EIS REVISION<Sl COMMENT CODE 

40.21 Sections Executive Summary, 1.3, 3.7, 5 Intro, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.3.3, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, D.5, E3.5, 
H.5.2 

RESPONSE 

See response to comment 3-1. 

COMMENT CODE 

40.22 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

DOE appreciates this comment. 
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COMMENT CODE 

40-23 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

Bounding accidents for DARHT and PHERMEX operations were identified and selected for analysis in a 
Preliminary Hazards Analysis (appendix I, section 1.1). Accident consequences were examined on a "what if' 
basis, that is, assuming that the accident does occur (probability = 1) and examining the consequences. The 
parameters of the hypothetical detonated assembly (i.e., mass of high explosive and depleted uranium) were 
selected to maximize the potential consequences. These assumptions resulted in bounding cases that encompass 
possible impacts from detonations of different types of assemblies. 

COMMENT CODE 

41 - 1 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

See EIS volume 2 section 1.5. 

COMMENT CODE 

41-2 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

DOE believes that chapters 1, 2, 3, and 4 provide adequate background information, and chapter 5 provides 
adequate information on potential impacts of the alternatives. 

COMMENT CODE 

41-3 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

An EIS provides a comparative analysis of environmental impacts that would be expected from the various 
alternatives. An EIS is not intended to analyze other types of impacts, such as mission or cost impacts. However, 
in table 3-4 DOE has provided a summary of these other types of considerations to assist the reader. 

COMMENT CODE 

41-4 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

Sections Executive Summary, 1.3, 3.7, 5 Intro, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.3.3, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, D.5, E3.5, 
H.5.2 

See response to comment 3-1. 

COMMENT CODE 

41. 5 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

See response to comment 40-13. 
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COMMENT CODE 

42- 1 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE agrees. The current stockpile is approaching an age that has not been experienced before; thus, the risk of 
encountering problems is increased. 

COMMENT CODE LOCATION OF EIS REVISION(S) 

42 - 2 None required. 

RESPONSE 

DOE agrees. 

LOCATION OF EIS REVISIONfS) COMMENT CODE 

42-3 Sections Executive Summary, 1.3, 3.7, 5 lntro, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.3.3, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, D.5, E3.5, 
H.5.2 

RESPONSE 

See response to comments /3-9 and 3-1. 

COMMENT CODE 

43- 1 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

All comments received from the public are given equal consideration. DOE staff and management meet with 
members of interest groups, and meetings are encouraged if the stated concerns are credible. 

COMMENT CODE LOCATION OF EIS REVISION(S) 

43 - 2 None required. 

RESPONSE 

DOE agrees that the operation of PHERMEX has provided a necessary component in the U.S. nuclear testing 
program. The level of environmental impact by 30 years of operation is considered to be negligible. 

COMMENT CODE 

43-3 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 36-1. 
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COMMENT CODE 

44- 1 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The technology proposed for DARHT is still considered to be state of the art. As stated in the EIS, section 3.5.2, 
the DOE considers enhanced radiography to be the best currently available tool to obtain certain kinds of 
information regarding the effects of aging on the safety and reliability of weapon primaries. 

COMMENT CODE 

44-2 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 2.3.2 

A problem similar to that of the W -68 system might be addressed using hydrodynamic testing in the absence of 
nuclear testing. The hydrodynamic tests would use replacement explosives and mock nuclear components to 
simulate the W -68 warhead. DARHT technology would be critical for this because of the performance issues 
concern the configurations of ultra-dense pit materials near the end of the implosion. See section 2.3.2. 

COMMENT CODE 

44-3 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Sections Executive Summary, 1.3, 3.7, 5 Intro, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.3.3, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, D.5, E3.5, 
H.5.2 

See response to comment 3-1. 

COMMENT CODE 

44-4 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

As discussed in the DARHT EIS, the need for DARHT is based on national policy. Nuclear weapons are not 
considered obsolete and remain a vital part the U.S. policy on deterrence. The number and type of weapons in the 
national arsenal, particularly in the nuclear weapons stockpile, are established annually by the President and 
Congress; DOE is required to provide the support required to ensure the nuclear weapons stockpile remains safe, 
secure, and reliable. 

COMMENT CODE 

44-5 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 17-12. 
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COMMENT CODE 

44.6 

RESPONSE 

DOE agrees. 

COMMENT CODE 

44.7 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

LOCATION OF EIS REVISION<S> 

None required. 

See response to comment 17-1 and EIS volume 2 section 1.5. 

COMMENT CODE LOCATION OF EIS REVISION(S) 

44.8 None required. 

RESPONSE 

As discussed in the DARHT EIS (section 2.3.1), computer modeling and hydrodynamic testing are the key tools 
currently used to gather data regarding nuclear weapon primaries. These two tools had been used in the past in 
conjunction with the Nevada Test Site underground nuclear testing program. It would not be possible to provide 
sufficient predictive data of the certainty needed to provide a high confidence level in the safety and reliability of 
the stockpile if computer modeling were the only means of gathering data. 

COMMENT CODE LOCATION OF EIS REVISION<S> 

44.9 None required. 

RESPONSE 

As stated in the EIS, section 2.2.1, nuclear deterrence remains a cornerstone U.S. policy, and the U.S. will 
continue to rely on DOE to maintain a safe, secure, and reliable nuclear weapons stockpile. DOE recognizes that 
individual citizens may disagree with this policy, and that is their right. 

COMMENT CODE 

44. 10 

RESPONSE 

LOCATION OF EIS REVISION<S> 

Sections Executive Summary, 1.3, 3.7, 5 Intro, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.3.3, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, D.5, E3.5, 
H.5.2 

The EIS examines the potential toxicological and radiological impacts from routine and accidental releases of 
depleted uranium, beryllium, and other materials from DARHT and PHERMEX. Results of these evaluations for 
the No Action (current program) and other alternatives analyzed in the DARHT EIS are presented in chapter 5. 
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COMMENT CODE LOCATION OF EIS REVISION(S) 

44- 11 None required. 

RESPONSE 

The President and Congress have directed the DOE to maintain the nuclear weapons complex and to ensure the 
safety, security, and reliability of the nuclear weapons stockpile. Thus, the actions discussed in the DARHT EIS 
remain tied to U.S. weapons policy regarding the safety and reliability of nuclear weapons, rather than the design 
or development of new weapons. The level of detail in this EIS is considered adequate for a project-specific 
analysis. 

COMMENT CODE 

44- 12 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Sections Executive Summary, 1.3, 3.7, 5 Intra, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, 5.5.7.2, 5.5.7.3, 
5.5.7.4, D.5, E3.5, and H.5.2 

The comment correctly points out an error in the costs shown for the Plutonium Exclusion Alternative; the text of 
the EIS has been revised accordingly. See section 5.5.7.2. 

Although the EIS does not provide a cost-benefit analysis or a detailed discussion of life-cycle costs, costs of the 
various alternatives are summarized in table 3-4. DOE believes that the revised Preferred Alternative, the Phased 
Containment Option of the Enhanced Containment Alternative, would be cost effective over the lifetime of the 
project. The comment correctly notes that the initial cost of the Phased Containment Option would be about $30 
million higher than DARHT alone. However, the projected cost over the life of the project would not be 
substantially different among alternatives. 

COMMENT CODE 

44- 13 

RESPONSE 

DOE agrees. 

COMMENT CODE 

44- 14 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

LOCATION OF EIS REYISIQN(S) 

None required. 

DOE appreciates this comment. 

RPC- 98 



RESPONSES TO PUBLIC COMMENTS DARHTEIS 

COMMENT CODE LOCATION OF EIS REVISIONCSl 

44. 15 None required. 

RESPONSE 

The NEPA review process is conducted in set stages, each stage tending to supersede the previous stages. For 
example, a Notice of Intent published in the Federal Register (FR) indicates the preliminary thinking of what the 
scope of an EIS would be, but the scope may change in either the draft or final EIS. [See CEQ regs. 40 CFR 
1502.9, 1508.22, 1508.22, and 1508.25]. Under the DOE NEPA process, an Implementation Plan is provided to the 
public to, among other things, indicate the results of the public scoping process [10 CFR 1021.312]. Appendix A 
of the DARHT EIS Implementation Plan contains the text of the DOE's Notice of Intent to prepare the DARHT 
EIS. In the Notice DOE stated that it did not intend to analyze issues or alternatives in the DARHT EIS beyond 
the construction and operation of DARHT. Therefore, issues such as the Nation's nuclear weapons policies, the 
DOE stockpile stewardship mission, or continued operation of other (unrelated) facilities at LANL were not 
considered. See sections 2.6 and 3.10 of the DARHT EIS. 

COMMENT CODE 

44. 16 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

Section 3.6 

DOE agrees with this comment and, although this was mentioned in the draft EIS in table 3-5, DOE has revised 
the EIS to better explain the programmatic and cost implications of this alternative. See section 3.6. 

COMMENT CODE 

44. 17 

RESPONSE 

LOCATION OF EIS REVISIQNCSl 

Section 3.6 

DOE agrees; the text has been revised. See section 3.6. 

COMMENT CODE 

44. 18 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

Section 2.1 

See response to comment 11-5. 

COMMENT CODE 

44. 19 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

DOE agrees; these problems are currently being encountered at the PHERMEX Facility. 

COMMENT CODE 

44.20 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

See response to comment 44-I 2. 
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COMMENT CODE 

44.21 

RESPONSE 

LOCATION OF EIS REYISION(S) 

Sections Executive Summary, 1.3, 3.7, 5 Intro, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.3.3, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, D.5, E3.5, 
H.5.2 

See response to comment 3-1. 

COMMENT CODE 

44.22 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

DOE believes that the current stockpile is safe on the basis of surveillance and testing. The uncertainties of the 
stockpile do not pertain to the existing stockpile but rather center on the effects of aging on the stockpile and on 
the potential of new safety scenarios or issues. DOE needs to ensure that the stockpile remains safe in the future. 
The existing stockpile is still within its design life, but as time goes on the stockpile will have aged beyond a 
point that has not been proven to be safe or reliable. 

COMMENT CODE 

44.23 

RESPONSE 

LOCATION OF EIS REYISIONCS) 

None required. 

The enhanced technology proposed for DARHT would use higher energies which would allow scientists to look 
more deeply into a surrogate weapons system. This approach would provide more information on the interactions 
that take place during at later times during a test and allows scientists to make better predictions regarding the 
effects of aging on actual weapons in the stockpile. 

COMMENT CODE 

44.24 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Section 2.3.2 

The EIS has been revised to accommodate this comment. See section 2.3.2. 

COMMENT CODE 

44.25 

RESPONSE 

LOCATION OF EIS REYISIONCS) 

None required. 

Previously, nuclear tests (underground and above ground) and hydrodynamic tests were used to verify the 
computational codes, then the computer codes were used to predict what would be expected. Without 
underground testing the level of detail and amount of information available from hydrodynamic testing becomes 
more important. Models, calculations, and computer simulations need empirical data in order to build accurate 
models. 

The enhanced capability proposed for DARHT would provide significantly increased levels of information over 
PHERMEX and FXR, information needed in this environment of no underground testing. 
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COMMENT CODE 

44.26 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

Section 2.3.2 

Seeresponse to comments /8-29 and /8-8. 

COMMENT CODE LOCATION OF EIS REVISION<Sl 

44.27 None required. 

RESPONSE 

The number of tests and experiments planned for any given year depends more on cost and programmatic 
considerations than the technology used. Although scientists expect to obtain more information per test event if 
the enhanced technology planned for DARHT were used, the number of tests and experiments is expected to 
remain generally constant under any alternative analyzed in the DARHT EIS. 

COMMENT CODE 

44.28 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 2.2.1 

See response to comment I 3-9. 

COMMENT CODE 

44.29 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

See response to comment 44-12. 

COMMENT CODE 

44.30 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE agrees that for some projects a higher cost is offset by environmental benefits. 

COMMENT CODE 

44.31 

RESPONSE 

DOE agrees. 

LOCATION OF EIS REVISION(S) 

None required. 
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COMMENT CODE 

44-32 

RESPONSE 

LOCATION OF EIS REVlSIONfSl 

Section 2.5 

Seeresponse to comment 11-5. 

COMMENT CODE 

45- 1 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

Section 2.1 

See response to comment 13-9. 

COMMENT CODE 

45-2 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

DARHTEIS 

DOE considers the statements in the EIS of purpose and need for DARHT to be accurate. Enhanced radiography 
capability is essential to ensure the safety and reliability of the existing stockpile. If the comment is suggesting 
that DOE plans to use DARHT as a design facility, it must be pointed out that this is against current national 
policy. However, if national policy were to dictate the design of nuclear weapons, then DARHT would be used to 
assist those efforts. 

COMMENT CODE 

45-3 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

If the presence of such a sensor affected the geometry of the pit or the high explosive around it, hydrodynamic 
testing might be needed to evaluate the way in which the altered geometry might affect the hydrodynamic phase 
of the weapon's action. 
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COMMENT CODE 

45-4 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

Neither FXR nor PHERMEX is adequate to provide the experimental data needed to ensure the continued safety, 
performance, and reliability of the stockpile in the absence of nuclear testing. The enhanced capability proposed 
for DARHT would be expected to provide significantly better resolution which is needed to resolve detailed 
implosion features necessary to address issues related to nuclear weapon primaries that will arise in the enduring 
stockpile. In addition, DARHT capability would provide this high-resolution data from two different angles giving 
information about asymmetries that may be especially important in assessing the possible results of an accident, 
or about time evolution of an implosion. 

FXR and PHERMEX have been adequate for the design of new weapons in the past because they were used in 
conjunction with nuclear testing, that is, results from FXR or PHERMEX were used in the process that was finally 
validated with a nuclear test at DOE's Nevada Test Site. In the absence of nuclear testing, much better 
experimental data (higher resolution, more images) are needed to provide the required information. The JASON 
report on Science Based Stockpile Stewardship (JSR-94-345, November, 1994) strongly supports the need for 
advanced radiographic capabilities. 

In an absolute sense, FXR by itself is inadequate to provide the needed data because no experiments involving 
plutonium are conducted there, and the capability to obtain additional data on plutonium is important. 

COMMENT CODE 

45-5 

RESPONSE 

LOCATION OF EIS REVISIONfSl 

None required. 

DOE agrees that the existing stockpile remains safe, secure, and reliable. The existing stockpile is not considered 
to be at risk because of a program of continuous surveillance, repair, and replacement of components and 
subsystems [see O'Leary quote in box in chapter 2 of the EIS]. The concern lies with the future stockpile since 
current U.S. policy dictates that the existing stockpile remain active past its design life. 

COMMENT CODE 

45-6 

RESPONSE 

LOCATION OF EIS REVISIONfSl 

None required. 

See response to comments 18-8, 18-9 and 18-29. 

COMMENT CODE 

45 -7 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

See response to comment 18-8. 
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COMMENT COPE LOCATION OF EIS REVISION<Sl 

45-8 None required. 

RESPONSE 

Both LANL and LLNL have been doing experiments to improve resolution of existing radiographic and accelerator 
equipment. One technique is called "spot collimation." In this technique, LLNL uses a gamma-ray camera, and 
the radiographic spot is collimated with a small tungsten hole thereby reducing the spot size; however, the loss in 
x-ray quantity is significant, and the field of view available for radiography is also substantially reduced. It is true 
that by using this technique FXR can obtain a spot size as small as that anticipated from the enhanced techniques 
developed for DARHT. The performance parameters for these shots were approximately: a spot size of 0.05 in (1.2 
mm) and an x-ray quantity of 50R at a distance of 3.28 ft (1 m). DARHT's parameters are a spot size of 0.05 in 
(1.2 mm) and an x-ray quantity of 350R at a distance of 3.28 ft (1 m). Resolution depends on both the x-ray 
quantity and the spot size. Consequently, DOE does not agree that the recent tests at FXR gave resolution as 
good as that which would be expected from DARHT. The enhanced techniques proposed for DARHT could also 
employ gamma-ray camera technology. Consequently, the images that could be produced using the enhanced 
techniques developed for DARHT would be expected to be of higher resolution than at FXR. For example, the 
quantum noise level would be expected to be about 2.6 times lower at DARHT. The dual-axis capability proposed 
to be employed at DARHT would also have two or more such images with a much wider field of view than the 
single image obtained at FXR. See: Watson, S., et. al. A Figure of Merit for Dense Object Flash Radiographic 
Systems, LANL- M-4:GR-93-02., and, Mueller, K., Limiting Performance of Flash Radiographic Systems, 
LANL-M-4:GR-92-13, for more information. 

COMMENT CODE LOCATION OF EIS REVISION<Sl 

45-9 None required. 

RESPONSE 

Dr. Sack was a member of the Hydrotest Program Assessment Independent Consultants (HPAIC) team that 
reviewed the technology proposed for DARHT in 1992. In that report, Dr. Sack includes a dissenting point of view 
regarding the need for two axis over one axis for enhanced hydrodynamic testing capability. 

DOE and its predecessor agencies have maintained two weapons physics laboratories since the 1950s to promote 
peer review and healthy discussion among its researchers. DOE encourages a full and open technical discussion 
among scientists at the laboratories and recognizes that this approach leads to reasoned dissent rather than 
informed consensus in some cases. DOE acknowledges that Dr. Sack has made important contributions and is 
highly regarded. DOE has determined that the technology proposed for DARHT via the Enhanced Containment 
Alternative--Phased Containment Option--is its preferred approach to meeting its need for enhanced radiographic 
hydrodynamic capability, and respects the right of individual professionals within its laboratory complex to hold 
differing points of view. 

Dr. Sack participated on the recent JASON panel regarding the need for nuclear testing (JASON 1995). That 
panel concluded that in order to maintain high confidence in the safety, reliability, and performance of the 
enduring stockpile under a CTBT, the U.S. must maintain an active stockpile stewardship program including the 
type of capabilities proposed for DARHT. 

RPC- 104 



RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

45. 10 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

DARHTEIS 

The draft interagency stockpile stewardship document, dated February 1995, is the rough draft of the "Stockpile 
Stewardship Program Plan for Fiscal Years 1995 through 1997." When issued, this document satisfies a 
requirement for the DOE and DOD to issue an annual report on stockpile stewardship activities to the National 
Security Council (NSC). The stockpile stewardship activities to be documented are defined in the November 
1993 Presidential Decision Directive. The preliminary draft referred to was prepared as an unclassified working 
paper for the weapons laboratories (LANL, LLNL, and SNL) and the DOD to comment on and eventually to 
finalize as a joint DOE/DOD report. This draft contains no input from these organizations but does contain 
extracts from previous reports and from the initial FY 1996 laboratory budget request submitted in April of 1994 
only as a means of soliciting the correct input for the 1995 report. Initial drafts of this report are written to be 
unclassified to facilitate the early stages of writing and review. Later drafts and the final report will be classified 
at the Secret Restricted Data (SRD) level because of the specificity with which weapons activities are discussed. 

The Stockpile Stewardship Program Plan as described above should not be confused with the DOE's Office of 
Defense Programs "Stockpile Stewardship and Management Program" report, which was issued in May of 1995. 

COMMENT CODE 

45. 11 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

Technical work for the Phase II Study of a radio frequency weapon was completed in March 1995; a final report is 
currently in preparation. 

COMMENT CODE 

45. 12 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

See response to comment 24-4. 

COMMENT CODE 

45. 13 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The President and Congress have directed the DOE to maintain the nuclear weapons complex and ensure the 
safety, security, and reliability of the nuclear weapons stockpile, and have appropriated funds accordingly. 

The NOI for the programmatic EISon Stockpile Stewardship and Management [60 FR 31291] states that the 
capability for enhanced radiographic hydrodynamic testing will remain an integral part of the program under all 
alternatives analyzed. The purpose of the DARHT EIS is to examine the potential environmental impacts of the 
various alternatives for accomplishing the DOE proposal to acquire enhanced radiographic hydrodynamic 
capability. 
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COMMENT CODE 

45- 14 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

See response to comment 30-17. 

COMMENT CODE 

45- 15 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

See response to comments 17-12 and 44-4. 

COMMENT CODE 

45- 16 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

See response to comment 17-4. 

COMMENT CODE 

45- 17 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

See response to comment 18-23. 

COMMENT CODE 

45- 18 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

See response to comment 17-12. 

COMMENT CODE 

45- 19 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

The weapons mission of the DOE is established by law, and DOE and its predecessor agencies established LANL 
as a weapons research laboratory. 

COMMENT CODE 

45-20 

RESPONSE 

DOE agrees. 
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COMMENT CODE 

45.21 

RESPONSE 

DOE agrees. 

COMMENT CODE 

45.22 

RESPONSE 

DOE agrees. 

COMMENT CODE 

45.23 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

LOCATION OF EIS REVISIONfS) 

None required. 

LOCATION OF EIS REVISIONCS) 

None required. 

DARHTEIS 

DOE agrees that the alternatives analyzed present a range of reasonable ways to address the purpose and need, 
and that there are various pros and cons, such as cost, beyond the environmental impacts. 

COMMENT CODE 

45.24 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

See response to comment 36-1. 

COMMENT CODE 

45.25 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Sections 5.2.1 and 2.3.1 

Further clarification of the DARHT mission, purpose, and use are reflected in the revised chapter 2 of the final 
EIS. 

An EIS is prepared to provide and analyze environmental information, not to justify the stated purpose and need 
for a proposal. 

See responses to comments 3-1 and 30-17. 

COMMENT CODE 

45.26 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 30-17. 
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COMMENT CODE 

45-27 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

The DOE believes that these quoted statements accurately indicate the positions of the President and Congress. 

COMMENT CODE 

45-28 

RESPONSE 

LOCA IION OF EIS REVISION(S) 

None required. 

DOE believes that the EIS adequately evaluates potential environmental impacts from uses of depleted uranium at 
DARHT. Should any dynamic experiments be conducted at DARHT using plutonium, they would be done in 
containment; there would be no releases of plutonium to the environment. 

COMMENT CODE LOCATION OF EIS REVISIONfS) 

45-29 None required. 

RESPONSE 

The President and Congress have directed the DOE to maintain the nuclear weapons complex and to ensure the 
safety, security, and reliability of the nuclear weapons stockpile, and have appropriated funds accordingly. LANL 
is not in a position to dictate national policy. 

COMMENT CODE 

45-30 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

Under the direction of Secretary O'Leary, DOE has initiated numerous activities to make information on DOE sites 
more available to the public and to provide for more public involvement in the DOE decision-making process. 
DOE plans to continue its efforts for more public involvement. 

COMMENT CODE LOCATION OF EIS REVISIONfS) 

45-31 None required. 

RESPONSE 

DOE recognizes that exposure to high levels of uranium, radon, or radon progeny may result in a significant 
increase in the risk of cancer. DOE is committed to a thorough evaluation of potential environmental impacts 
from the use of depleted uranium at DARHT and the investigation and consideration of necessary mitigating 
measures to minimize such impacts. 
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COMMENT CODE 

45-32 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

Radon and its radioactive progeny generated in the outdoor environment would not be a concern because they 
would be subject to immediate atmospheric dispersion that would reduce potential environmental concentrations 
to insignificant levels. Naturally-occurring radon and radon progeny in indoor environments, such as unventilated 
basements, are of potentially far greater concern. 

COMMENT CODE 

45-33 

RESPONSE 

LOCA TIQN OF EIS REVISIONfS) 

None required. 

DOE is committed to keeping radiation exposure to members of the public and workers from DOE activities to As 
Low As Reasonably Achievable (ALARA) level, which is a standard radiation protection practice. Based on 
findings and recommendations of the International Commission for Radiological Protection (ICRP), and the 
National Council on Radiation Protection and Measurements (NCRP), DOE believes that there is an acceptable 
low level of risk for exposure to radiation. While improving technical capabilities and meeting operational goals 
are important, the potential environmental impacts must be carefully examined, and DOE is committed to 
identifying and examining potential impacts. 

COMMENT CODE 

45-34 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

DOE's proposal for enhanced radiographic capability responds to the direction of the President to ensure the 
safety, security, and reliability of the nuclear weapons stockpile. DOE is committed to environmental remediation 
of past DOE activities at LANL and all other DOE sites that may have resulted in unacceptable risks to the 
population and environment. 

COMMENT CODE 

45-35 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

Depleted or "spent" uranium is a mixture of isotopes of uranium that is depleted in the U-235 isoptope to some 
level less than the nominal 0.7 percent (by mass) occurring in natural uranium. The terms "depleted" or "spent" 
have been in common use for decades and have no implication regarding to the hazard evaluation of uranium 
except to describe the change in the relative mixture of isotopes (see Glossary in the EIS). 
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COMMENT CODE 

45.36 

RESPONSE 

LOCATION OF EIS REVISION($) 

None required. 

DARHTEIS 

The wording of the Comprehensive Test Ban Treaty (CTBT) remains to be negotiated and ratified by the treaty 
parties. DOE believes that means to ensure the safety and reliability of its enduring stockpile, such as its proposal 
to acquire enhanced radiographic hydrodynamic capability analyzed in the DARHT final EIS, will enable this 
Nation to pursue its goals of maintaining a comprehensive ban on nuclear testing, whether through a formal treaty 
such as the CTBT, or through a self-imposed moratorium as is now the case. As long as the United States retains 
nuclear weapons, it will be concerned with their safety and reliability. Without nuclear testing hydrodynamic 
tests and dynamic experiments are a vital means for assessing safety and reliability. 

See response to comment 17-4. 

COMMENT CODE 

45.37 

RESPONSE 

LOCATION OF EIS REVISIQN(S) 

None required. 

See EIS volume 2 section 1.5. 

COMMENT CODE 

45.38 

RESPONSE 

LOCATION OF EIS REVISION($) 

None required. 

See response to comment 12-1. 

COMMENT CODE LOCATION OF EIS REVISION($) 

45.39 None required. 

RESPONSE 

In a judgment filed in U.S. District Court, Albuquerque, New Mexico, on May 5, 1995, Judge Mechem ordered 
DOE to "prepare a comprehensive environmental impact statement of the [DARHT] facility at Los Alamos 
National Laboratories [sic], as announced in their Notice of Intent ... " The NOI stated, "DOE does not intend, in 
[the DARHT] EIS, to analyze alternatives or issues beyond the construction and operation of DARHT that relate to 
the Nation's nuclear weapons policies, the DOE mission of stockpile stewardship and management, the mission of 
LANL, or continued operation of other facilities at LANL [59 FR 60134]." 

"Bomb production," whether at LANL or elsewhere, is not a "connected action" to providing enhanced 
hydrodynamic test capability, or the construction and operation of DARHT, as that term is defined by regulations 
[40 CFR 1508.25 (a)(l)]. Accordingly, the DARHT EIS does not consider the production of nuclear weapons. 
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COMMENT CODE 

45-40 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

DARHTEIS 

Although the DOE issued its Notice of Intent to prepare the DARHT EISon November 22, 1994, a Federal court 
on May 5, 1995, ordered the DOE to prepare an EISon the DARHT proposal. The purpose of an EIS is to provide 
full and open discussion of significant environmental impacts, and to inform Federal decision-makers and the 
public of reasonable alternatives which would avoid or minimize adverse impacts or enhance the quality of the 
human environment while responding to the underlying purpose and need for agency action [CEQ regulations, 40 
CPR 1502.1 and 1502.13]. An EIS may serve as a useful tool in a policy discussion, but it is not itself a forum for 
policy debate. 

COMMENT COPE 

45-41 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

See EIS volume 2 section 1.5. 

COMMENT CODE 

45-42 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

By regulation, DOE is required to state the underlying purpose and need to which the proposed action and other 
alternatives respond [CEQ Regulations 40 CPR 1502.13]. DOE believes that enhanced radiographic hydrodynamic 
testing is needed immediately, as stated in the EIS. The DOE appeared before the U.S. Court in December 1994 
regarding whether or not construction of the DARHT facility should be stopped (enjoined) pending completion of 
this EIS. Although DOE stated that it felt that because DARHT's capability is urgently needed to help ensure the 
safety and reliability of the stockpile, construction should continue, the Court issued an injunction, and DOE 
stopped construction in January 1995. The court did not consider the purpose and need for the proposed activities 
as stated in the draft EIS. 

COMMENT COPE 

45-43 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

The comments in the LANL Institutional Plan are not directed at DARHT, but rather, are intended to be in support 
of the Advanced Hydrotest Facility. The ability for x-rays to penetrate a material depends approximately on the 
energy of the x-rays, the amount of x-rays available (dose), and the density of the material. Higher energies and 
higher doses are able to penetrate denser materials. DARHT would provide higher energy and greater dose in the 
brief flash of x-rays. However, pit materials can become extremely dense in the final moments of the implosion. 
So, although DARHT technology would provide a needed improvement in higher energies and doses, there may be 
some instances in which the pit materials are still too dense to be penetrated by the x-rays. 
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COMMENT CODE 

45-44 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

DOE acknowledges that the JASON Report is consistent with DOE's proposal. The JASON Report is an 
independent review and is not at issue; reasons for the development of the enhanced radiographic capability are 
discussed in the DARHT final EIS. 

COMMENT CODE 

45-45 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 3.10.3 

The Advanced Hydrotest Facility (AHF), discussed in the DARHT EIS in section 3.10.3, is a conceptual facility 
that would provide up to eight radiographic views and 20 or more images. It would be based on new and 
developing accelerator technology which is not yet ripe for implementation and is not yet a firm DOE proposal. 
The AHF could not provide enhanced radiographic capabilities in the near-term, and so is not considered to be a 
reasonable alternative to DARHT. In addition to the discussion in the DARHT EIS, the AHF is discussed on p. 15 
of "The Stockpile Stewardship and Management Program: Maintaining Confidence in the Safety and Reliability 
of the Enduring U.S. Nuclear Weapon Stockpile," DOE 5/95. The Notice of Intent for the Stockpile Stewardship 
and Management Program Environmental Impact Statement [60 FR 25697] indicates that AHF, while under 
consideration, is not yet proposed but may be analyzed in that PElS; LANL is listed as a preliminary alternative 
site to receive the facility. The draft PElS is scheduled to be issued for public review in early 1996. The 
discussion in the DARHT EIS has been revised to include updated information regarding AHF planning. 

COMMENT CODE 

45-46 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

See response to comment 30-17. 

COMMENT CODE 

45-47 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Sections B.8 and Cl.3.3 
Figure B-1 

DOE recognizes that various descriptions of the respirable fraction was confusing. Figure B-1 shows the 
partitioning of depleted uranium into various fractions. The final EIS revises text in various places to represent the 
respirable fraction more clearly and accurately. 
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COMMENT CODE 

45.48 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

Two air sampling stations, onsite in TA-15, were put in place during 1993. See section 4.2.5. However, analysis 
of LANL environmental surveillance data for 1993 has not yet been completed by LANL and is not available. 
Results available for other air monitoring stations, particularly the LANL perimeter stations for years before 1993 
indicate very low to nondetectable concentrations of materials (mainly uranium), which could have originated at 
PHERMEX. Also, usage of these materials has decreased at PHERMEX over the years, so any detected 
concentrations would be expected to be less. Since the two stations in question are onsite in the middle of TA-15 
they would be of limited use in estimating potential impacts offsite. 

COMMENT CODE 

45.49 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

Should DOE be restructured or merged with another Federal agency, both of which have happened in the past, 
DOE would not expect such an administrative change to affect this proposed action. Regardless of what agency 
administers the stewardship of the nuclear weapons stockpile, the Nation needs to ensure that the weapons in the 
stockpile remain safe, secure, and reliable. The DOE's proposal to obtain enhanced capability for radiographic 
hydrodynamic testing responds to a national need to ensure the safety, performance, and reliability of nuclear 
weapons; that need will persist regardless of administrative details. 

The Department of Defense (DOD) has endorsed the need for the proposed DARHT facility in response to this 
EIS, as well as on numerous other occasions. See letter 1 from the Assistant to the Secretary of Defense for 
Atomic Energy, Dr. Harold P. Smith. Dr. Smith has testified several times before Congressional hearings regarding 
the need for enhanced hydrodynamic test capability as characterized by the DARHT proposal, the need and 
timing for the facility, and potential uses for the capability that DARHT would provide. In December 1994, then 
Deputy Secretary of Defense, John Deutch, formally declared that the Nation needs the high-resolution, 
three-dimensional radiographic capability that DARHT would provide. DOD has been consulted throughout the 
design and development of the DARHT facility and throughout this NEPA review. DOE has no reason to doubt 
that DOD would accept the proposal described in this EIS, and would endorse the DOE's decisions regarding 
whether or not to proceed with DARHT or one of the other alternatives analyzed in this EIS. 

COMMENT CODE 

45.50 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 44-9. 
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COMMENT CODE 

45.51 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

DARHTEIS 

DOE recognizes that not all individual citizens agree with the course of action directed by the President and 
Congress, particularly in matters related to nuclear deterrence and stewardship of the enduring nuclear weapons 
stockpile. The design and certification of new weapons is not part of the current U.S. policy; however, if the 
President and Congress directed DOE to design weapons, then all available resources (including enhanced 
radiographic hydrodynamic capability, if implemented) would be used to meet that goal. 

The use of hydrodynamic testing has gained importance in the United States because underground nuclear testing 
is no longer used and the nuclear weapons stockpile systems are not retired at any earlier ages than in the past. 

COMMENT CODE 

45.52 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 44-9. 

COMMENT CODE 

45. 53 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

One mission of the DOE's nuclear weapons complex is to disassemble nuclear weapons being retired from the 
Nation's nuclear weapons stockpile. In this era of a rapidly shrinking stockpile, DOE is disassembling retired 
nuclear weapons at an unprecedented rate. This work is currently done at the Department's Pantex Plant in 
Amarillo, Texas. Nuclear weapons, on the average, have about 6,000 separate parts; less than 200 of these 
contain nuclear materials. After a weapon is disassembled, some parts are discarded, some are recycled, and 
others are stored for future use or for future disposal. 

In addition, DOE is preparing a separate EISon the disposition of surplus highly enriched uranium [60 FR 17344]. 

COMMENT CODE 

45.54 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

See response to comment 13-5. 

COMMENT CODE 

45.55 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

See response to comment 45-42. 
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COMMENT CODE LOCATION OF EIS REVISION<Sl 

45.56 None required. 

RESPONSE 

An equally experienced group of nuclear weapons engineers feel that there can be important uncertainties in 
trying to replicate sophisticated manufacturing processes that have been shut down. Of these two viewpoints, the 
more conservative approach is to test (non-nuclear tests) the products of the replicated manufacturing processes to 
reduce uncertainties that the resulting products are sufficiently similar. 

COMMENT CODE 

45.57 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

The President and Congress have directed the DOE to maintain the nuclear weapons complex and to ensure the 
safety, security, and reliability of the nuclear weapons stockpile, and have appropriated funds accordingly. It 
follows that the groups that have been associated with the development of the weapons would be the same groups 
to assist in ensuring the safety, security, and reliability. 

COMMENT CODE 

45.58 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

Certain organizations within the DOD raised a proposal in June 1995 to conduct a series of underground low-yield 
tests at the DOE's Nevada Test Site. The administration has decided not to pursue that course of action at this 
time. Hydronuclear tests are those experiments involving high explosives and fissile materials which can achieve 
criticality and which can produce nuclear yields comparable to the energy release of the high explosive 
components. Hydronuclear experiments will not be done at DARHT nor are they analyzed in the DARHT EIS. 
Our ability to predict the exact nuclear yield from such experiments is inadequate to guarantee that the energy 
release could be sufficiently controlled to perform the experiments above ground. 

COMMENT CODE 

45. 59 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

The President and Congress have directed the DOE to maintain the nuclear weapons complex and to ensure the 
safety, security, and reliability of the nuclear weapons stockpile. 

COMMENT CODE 

45.60 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

See response to comment 17-4. 
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COMMENT CODE 

45.61 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

See response to comment 17-4. 

COMMENT CODE 

46. 1 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

DARHTEIS 

In response to public and DOE concern regarding timeliness of its environmental reviews, in July 1994 the 
Secretary of Energy instituted a NEPA policy which directed the agency to reduce the median time for preparing 
an EIS from 33 months to 15 months. This means that half of all DOE EISs will be completed in less than 15 
months. DOE felt that the DARHT EIS could be completed in less than 15 months and established a working 
schedule of 10 months, from Notice of Intent to Record of Decision. DOE is not in a position to speak to issues 
that may drive the schedules of NEPA reviews of other Federal agencies. 

COMMENT CODE 

46.2 

RESPONSE 

LOCATION OF EIS BEVISION(S) 

None required. 

See response to comment 45-39. 

COMMENT CODE 

46.3 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

Chapter 5 of the EIS addresses environmental impacts of DARHT operations. These evaluations reveal that no 
cancer deaths are expected from any action at DARHT involving depleted uranium or other materials. As noted in 
the unclassified supplement, there is a very small possibility of up to 12 latent cancer fatalities in the event of any 
accident breach of a double-walled containment vessel involving a dynamic experiment with plutonium. 

COMMENT CODE LOCATION OF EIS REVISIONfS) 

47 • 1 None required. 

RESPONSE 

DOE appreciates this comment. 

COMMENT CODE 

47.2 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

Index 

An index has been included in the final EIS. 
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COMMENT CODE 

47-3 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Volume 2 section 1.5 

See EIS volume 2 section 1.5. 

COMMENT CODE 

47-4 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

See response to comment 45-42. 

COMMENT CODE 

47-5 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 45-39. 

COMMENT CODE 

47-6 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

DOE notes that the DARHT EIS is of typical length for a single-subject EIS prepared by DOE. 

See response to comment 30-17. 

COMMENT CODE 

47-7 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

DOE believes that the need for DARHT's capabilities have become even more acute in recent years (since the 
moratorium on underground testing at the Nevada Test Site). In the past, both hydrodynamic and nuclear tests 
were used to assess nuclear weapon safety. Now, improved hydrodynamic tests are needed to verify 
computational models and to assess weapon safety, performance, and reliability. 
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COMMENT CODE 

47. 8 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

As the nuclear weapons stockpile decreases to the lower levels established by the President and Congress, DOE is 
tasked with dismantling the weapons returning from the stockpile. Some of the components removed from returned 
weapons are discarded, some are destroyed, some are recycled, and some are stored. Some series of weapons had 
aged beyond their design life at the time they were retired and some had not. The hydrodynamic testing and 
dynamic experiment programs, and the resultant number of "shots" described in the DARHT EIS are considered to 
provide a "bounding analysis" for forecasting environmental impacts; the actual impacts from testing and 
experiment programs in any given year would be expected to fall within this boundary of impacts. However, these 
programs are not correlated to the number of weapons being retired from the stockpile. 

COMMENT CODE 

47.9 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

See response to comment 17-4. 

COMMENT CODE 

47. 10 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Section 2.5 

See response to comment 11-5 and response below. 

DARHT technology is the potential issue to treaty participants, rather than the amount of money invested. As 
discussed in the response to comment 47-9, the treaty signatories are well aware of the technology and its 
implementation. 

COMMENT CODE 

47. 11 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

The core competencies are the essential knowledge and expertise, such as computing, scientific, engineering, and 
material property expertise required to design, engineer, test, and produce nuclear weapons. Such expertise is 
also essential to conduct safe dismantlement in the United States and elsewhere, to assess nuclear weapon 
proliferation activities, and to respond to nuclear incidents and devise counter-proliferation measures. See also 
the DOE's "The Stockpile Stewardship and Management Program: Maintaining Confidence in the Safety and 
Reliability of the Enduring U.S. Nuclear Weapon Stockpile." 

COMMENT CODE 

47. 12 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Section 2.1 

See response to comment 11-5. 
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COMMENT CODE 

47- 13 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

DARHTEIS 

The use of hydrodynamic testing by declared nuclear weapons states has no bearing on the ability to detect 
proliferation by other nations. Thresholds of detection by seismic means are a greater than the energy release of 
high explosives in a hydrodynamic test. Mining activities also routinely produce explosives at and considerably 
beyond the explosive energy of a hydrodynamic test. Nations acting outside the Non-Proliferation Treaty could 
conduct such experiments provided they were not detectable by other means, independent of the use of 
hydrodynamic testing by the declared nuclear weapons states. 

COMMENT CODE 

47- 14 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE agrees, as stated in the EIS, that in the 1980s DARHT (as then proposed) was intended to assist in designing 
new nuclear weapons and replacement parts. Since then, the U.S. has determined that in an era of a reduced 
nuclear weapons stockpile there is no need in the foreseeable future for new-design nuclear weapons. 

COMMENT CODE 

47- 15 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

Typical examples of industrial uses might be explosive forming of complicated shapes or explosive welding. 
However, such details are not now known because such applications of DARHT are somewhat speculative and 
because much industrial research is proprietary. Industry might want to use DARHT capability to better 
understand how a metal flows under extreme conditions produced by explosives. 

COMMENT CODE 

47- 16 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

Before the nuclear testing moratorium imposed by the President in 1993, DOE used nuclear testing in conjunction 
with hydrodynamic testing to evaluate the safety, performance, and reliability of the nuclear weapons stockpile. 
Computational models were verified by observing the results of both hydrodynamic tests and nuclear tests. Since 
the testing moratorium, increased capabilities for hydrodynamic testing are even more important in verifying the 
stockpile characteristics and capabilities. DOE believes that increased hydrodynamic testing capabilities can go 
far in replacing the nuclear testing capabilities no longer available. 
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COMMENT CODE 

47. 17 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

DARHTEIS 

The stated 18 percent funding increase (actually 16.9 percent) referred to in the question is correct for the overall 
level of funding for the weapons program at Los Alamos but does not represent the level of support for the 
activities which include hydrodynamic testing at facilities like DARHT. These activities are referred to as the 
"Core" in the table below, including the Los Alamos Meson Physics Facility (LAMPF)/Los Alamos Neutron 
Scattering Center (LANSCE) funding and about half of the Advanced Strategic Computing Initiative (ASCI) 
funding represent the operating expense at Los Alamos devoted to stockpile stewardship activities. Based on the 
President's budget submission for FY 1996, Core funding, unadjusted for inflation, is actually scheduled to 
decrease in FY 1996 by about 3 percent relative to FY 1995 and by almost 11 percent relative to FY 1994. 
Including the relevant parts of ASCI and LAMPFILANSCE (see notes below) within the definition of "Core" 
activities shows only a modest increase over FY 1995 and will result in an inflation-adjusted decrease in the level 
of activity. The hydrodynamic testing portion of the Core is undergoing a similar contraction, but not as severe 
because of the recognized utility of such testing to stockpile stewardship. 

The DOE funding in research, development, and testing (RD&T) budget line (currently referred to as "Weapons 
Stockpile Stewardship" (WSS) for LANL are given below for FY 1994-1996 in thousands of dollars. 

~ate goo:: FY 1224 FY 1225 FY 1226 
Construction 35.5 21.9 39.9 
Capital Equipment 25.4 19.9 19.2 
Technology Transfer 34.1 35.5 43.6 
Education 4.1 6.3 6.3 
Inertial Confinement Fusion (ICF) 20.2 21.0 21.8 
ASCI 0.0 0.0 15.0 
LAMPFILANSCE 3.5 7.0 24.8 
Subtotal 122.8 111.6 170.6 
Core 217.7 200.2 193.9 
Total WSS 340.5 311.8 364.4 

Notes: 1) A construction increase in FY 1996 is due to a commitment to fund Advanced Testing Line for Actinide 
Separation (ATLAS) construction: 2) about one-half of ASCI funding supports commercial hardware vendors; 3) 
an increase in LAMPF/LANSCE funding between FY 1995 and FY 1996 is due to DOE Defense Programs 
assuming responsibility for the operation of the LAMPF accelerator from DOE's Office of Energy Research. 

COMMENT CODE 

47. 18 

RESPONSE 

LOCATION OF EIS REVISIQN£S) 

Section 3.3.4 

See response to comments 13-13 and 31-3. 

RPC- 120 



RESPONSES TO PUBLIC COMMENTS DARHT EIS 

COMMENT CODE 

47- 19 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

The President and Congress have directed the DOE to maintain the nuclear weapons complex and to ensure the 
safety, security, and reliability of the nuclear weapons stockpile, and have appropriated funds accordingly. It is 
not the policy of the U.S. to just "limp along" because confidence in the nuclear weapons stockpile would be 
reduced. DOE believes it has clearly stated the need for the project. 

See response to comment /3-7. 

COMMENT CODE 

48- 1 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

DOE agrees that the confidence in the U.S. nuclear weapons stockpile would be reduced if hydrodynamic testing 
proposed for DARHT were not performed. 

COMMENT CODE 

48-2 

RESPONSE 

DOE agrees. 

COMMENT CODE 

48-3 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

LOCATION OF EIS REVISIONCSl 

Sections 2.1 and 2.3.1 

Chapter 2 has been revised to provide additional information and clarity. 

See response to comment 45-/4. 

COMMENT CODE 

48-4 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

See response to comment 44-12. 
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COMMENT CODE 

49- 1 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

Based on findings and recommendations of the International Commission for Radiological Protection (ICRP) and 
the National Council on Radiation Protection and Measurements (NCRP), DOE believes that there is an 
acceptable level of risk for exposure to radiation. DOE is committed to keeping radiation exposure to members of 
the public and workers from DOE activities to As Low As Reasonably Achievable (ALARA) levels. 

COMMENT CODE 

49-2 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

The United States has decided, as a Nation, to maintain a nuclear deterrent as a cornerstone of its national 
defense. While DOE respects the right of individual citizens to hold a different point of view, DOE agrees with 
the President and the Congress that nuclear weapons have proven to be an effective deterrent over the past several 
decades. 

COMMENT CODE 

49-3 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

DOE agrees that potential impacts from depleted uranium, which is simply uranium that is diminished in the 
U-235 isotope to levels below those of naturally-occurring uranium, need to be examined. The EIS includes a 
comprehensive examination of the potential impacts from use of depleted uranium at DARHT. 

COMMENT CODE 

49-4 

RESPONSE 

LOCATION OF EIS REVISIONCS> 

None required. 

See response to comment 44-9. 

COMMENT CODE 

50- 1 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE does not agree that a weapon system would become more reliable with age. In addition, nuclear deterrence 
remains a cornerstone of U.S. policy and has not lost any importance. 
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COMMENT CODE LOCATION OF EIS REVISIONCSl 

50.2 Section 2.3.2 

RESPONSE 

The impediments are not so much in remanufacturing per se, but in reestablishing the manufacturing capability for 
processes that have been shut down, and in assuring that the products from replicated processes are sufficiently 
similar to the original products. Some processes, such as fabrication that occurred at Rocky Flats (now closed), 
would be quite expensive to replicate. For some remanufactured nuclear components, the only way to reduce 
uncertainty in their performance--short of nuclear testing--would be hydrodynamic testing. 

COMMENT CODE 

50.3 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

The need to ensure the safety and reliability of the nuclear weapons stockpile deals with the future stockpile as it 
ages past its design life. The current stockpile is considered to be safe and reliable. See statements by Secretary 
O'Leary quoted in section 2.3.2 of the EIS. 

COMMENT CODE 

50.4 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

See response to comment 17-4. 

COMMENT CODE 

51 • 1 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

See response to comment 45-44. 

COMMENT CODE 

51.2 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

Today, development of new-design nuclear weapons for introduction into the stockpile is counter to U.S. policy. 
However, it is also U.S. policy (see the DOD Nuclear Posture Review, EIS section 2.2.2) to maintain that 
capability. Because information on almost any aspect of weapons can be applied to design, it would be difficult 
to only study weapon safety and reliability without other possible uses for such data. DARHT is intended to aid in 
evaluating and certifying weapon safety, performance, and reliability, not to develop new weapons. Such 
development would be beyond the scope of current U.S. policy. 

The function of the surveillance program is to maintain the status of systems and to identify any problems. If a 
problem is found in the future with nuclear components, hydrodynamic testing would be needed to address its 
performance. Enhanced hydrodynamic testing is judged to be a much more effective tool in the long run. 
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COMMENT CODE LOCATION OF EIS REVISION(S) 

51-3 None required. 

RESPONSE 

The Department does not consider the JASON Report to have a conflict of interest and respects the integrity of the 
report. The loss of underground testing certainly does leave a void that is necessary to fill. This is one of the 
objectives of the DARHT Facility. 

COMMENT CODE 

51-4 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The President has determined that the United States will not test or deploy new nuclear weapons, and the DOE is 
strictly adhering to this policy. Under current policy, DARHT will be used only for addressing the safety, 
performance, and reliability of existing weapons and will not be used to design new weapons. 

COMMENT CODE 

51 - 5 

RESPONSE 

LOCATION OF EIS REVISIQN(S) 

None required. 

DOE strongly disagrees. This is the very core of the justification for the DARHT Facility. The improved 
diagnostics are essential to obtaining data, especially with a moratorium on underground testing. Computational 
resources are used in conjunction with the hydrodynamic testing to continually provide a refinement of the 
computer modeling. 

COMMENT CODE 

51 - 6 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

Even rebuilt weapons would have to be certified with respect to their safety and performance. In the absence of 
nuclear testing, an improved understanding for the physical processes during the late stages of an implosion would 
necessitate the use of hydrodynamic testing to certify systems. 

COMMENT CODE 

51 - 7 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 2.3.2 

Chapter 2 is modified in the final EIS to clarify and better support the purpose and need. The additional 
information presented is attributable in part to the Stockpile Stewardship and Management Program Plan issued 
by the DOE in May 1995 and also to clarify some potentially sensitive issues. 

See responses to comments 18-8, 18-9 and 18-29. 
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COMMENT CODE 

52- 1 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

"Safe," in any practical use of the word, always carries with it a stated or implied level of acceptable risk. Safety 
of nuclear weapons implies a very low, but not unobtainably low, probability of accidental detonations. 

COMMENT CODE 

52-2 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 2.3.2 

See response to comment 51-7. 

COMMENT CODE 

52-3 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 17-4. 

COMMENT CODE 

52-4 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE has examined the potential environmental impacts of all of the aspects noted in this comment; results of 
these evaluations for all alternatives are presented in chapter 5. DOE believes that construction and operations of 
DARHT will not degrade nuclear safety but, in fact, will result in improved nuclear weapons safety with no 
unacceptable impacts to the environment. 

COMMENT CODE 

53- 1 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The example given in section 2.3.2. of the DARHT EIS regarding weapons safety, the W68 high explosive aging, 
and the need to replace certain materials upon remanufacture, is drawn from the Miller Report. 

See response to comments 18-29 and 18-8. 

COMMENT CODE 

53-2 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

Sections 3.3.2, 3.3.8, 5.1.8, 5.1.9, 5.4.8, 5.4.9, 5.4.10.3, 5.7.2.2, 1.3.1, and J.6.1 
Tables 1-14 and 1-5 

See response to comment 14-3. 
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COMMENT CODE 

53.3 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 13-5. 

COMMENT CODE 

53.4 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 44-9. 

COMMENT CODE 

53.5 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 13-3. 

COMMENT CODE 

53.6 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

The World Court, formally named the International Court of Justice, was established by charter of the United 
Nations and is the UN's principal judicial body. Jurisdiction of its 15 judges is limited to legal disputes among the 
UN parties, but the Court may choose to consider cases involving political questions. In 1993, the Court agreed to 
give an advisory opinion on the question: "In view of the health and environmental effects, would the use of 
nuclear weapons by a State in time of war or other armed conflict be a breach of its obligations under 
international law including the [World Health Organization] Constitution?" The Court invited written statements 
from appropriate entities and extended the deadline for submitting these until June 20, 1995. The Court has not 
yet released copies of any statements received and has not indicated when, if at all, it intends to issue its opinion. 
The opinion is expected to be limited to the actual use of nuclear weapons, not the threat of nuclear weapons or 
other policy issues regarding nuclear weapons, nuclear deterrence, or nonproliferation. Any opinion issued would 
be advisory only, and not binding on any member of the UN. DOE does not expect that such an advisory opinion, 
in and of itself, would result in a reversal of the U.S. policy that nuclear deterrence will remain a cornerstone of 
this Nation's defense. 

COMMENT CODE 

53.7 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

It is against current U.S. policy to design and develop new nuclear weapons, thus, DARHT is not now intended for 
that role. Previously, when this country was designing new nuclear weapons, a combination of hydrodynamic 
testing, nuclear testing, and other tools were necessary. The nuclear weapons role for DARHT now is to address 
issues concerning stockpile safety and reliability. 
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COMMENT CODE 

53. 8 

RESPONSE 

LOCATION OF EIS REVISION($) 

None required. 

See EIS volume 2 section /.5. 

COMMENT CODE 

53.9 

RESPONSE 

LOCATION OF EIS REVISION($) 

None required. 

See response to comment 17-18. 

COMMENT CODE 

53. 10 

RESPONSE 

LOCATION OF EIS REVISION($) 

None required. 

DARHTEIS 

DOE does not agree that the completion and operation of the DARHT facility at LANL "would influence" any 
decisions regarding locating nuclear weapons manufacturing facilities at LANL. First, DOE and its predecessor 
agencies have maintained hydrodynamic testing capability at LANL for over 50 years. While DARHT, and most 
of the other alternatives analyzed in this EIS, would provide enhanced diagnostic capability, the proposal would 
not involve changing the existing mission assignments at LANL. Second, because this Nation does not anticipate 
the need for new-design nuclear weapons in the foreseeable future, DOE has no need to redevelop a large-capacity 
nuclear weapons production complex at any site, let alone LANL. Third, while DOE recognizes the need to 
maintain and repair existing nuclear weapons and is directed by DOD to maintain the capability to manufacture 
some number of new nuclear weapons (see Notice of Intent, Stockpile Stewardship and Management PElS, 59 FR 
54175), DOE does not consider the capability to fabricate weapons components, whether this capability resides at 
LANL or elsewhere, as a connected action to provide enhanced hydrodynamic testing capability or to the 
construction and operation of DARHT, as that term is defined by regulation [40 CFR 1508.25(a)(1)]. 

See EIS volume 2 section 1.5. 

COMMENT CODE 

53. 11 

RESPONSE 

LOCATION OF EIS REVISION($) 

Section 2.6 and volume 2, section 1.5. 

Please refer to the text in section 2.6 and EIS volume 2 section 1.5 for information on the relationship of the 
DARHT EIS to other DOE EISs. 
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COMMENT CODE 

53. 12 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

While the proposed facilities would be sited at an area (TA-15) without a deep borehole in the immediate 
proximity, to claim there is no information on the geology at the DARHT site is incorrect. The geology of the Los 
Alamos area is not random. It is entirely reasonable and appropriate to infer, based on continuity principles, that 
the layered, trending geologic structure that appears in the surrounding wells (e.g., DT-5A, DT-10, PM-2, and 
PM-4) will appear at the DARHT and PHERMEX locations also. Geologic inference based on interpolation of 
stratigraphies at various locations, coupled with an understanding of the formation processes of the geologic 
structures, provides a great deal of information. Furthermore, the modeling results for flow and transport in the 
vadose (unsaturated) zone are relatively insensitive to our uncertainty in the exact thickness of the various units, 
as the hydrologic properties of these units are not dramatically different. 

The potential migration of heavy metals and radioactive materials into the ground water is presented in sections 
5.1.4.2, 5.2.4.2, and 5.4.4.2. 

COMMENT CODE 

53. 13 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

The DOE has issued the "Interim Management of Nuclear Materials draft EIS" [DOE EIS-0220D, March 1995], 
which looks at alternatives for the stabilization of various isotopes of nuclear materials at its Savannah River Site 
(SRS). Currently, the materials are temporarily stored in solution form in tanks at SRS. Due to safety concerns, 
DOE proposes to process the materials into different forms that would be more suitable for long-term storage. One 
of the many isotopes analyzed in the Interim Management draft EIS is plutonium-242. The Interim Management 
EIS discusses various options for processing solutions containing plutonium-242 and analyzes the environmental 
impacts of the various options. DOE decisions on how to meet its need for enhanced radiographic hydrodynamic 
testing, including construction and operation of DARHT, do not depend on the decisions it will make regarding its 
need to stabilize plutonium solutions at SRS. Accordingly, reprocessing SRS plutonium-242 material, and its 
transport, are not "connected actions" within the meaning of NEPA [40 CFR 1508.25(a)(1)] to the DOE 
hydrodynamic test proposal and are not discussed in the DARHT EIS. 

COMMENT CODE 

53. 14 

RESPONSE 

LOCATION OF EIS REYISIONCS) 

Sections 3.3.2, 3.3.8, 5.1.9, 5.1.9.1, 5.1.9.2, 5.1.9.3, 5.4.9, 5.7.2.2, and 1.3.1 
Tables I-14 and I-15 

See response to comment I 0-6. 
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COMMENT CODE 

53- 15 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

Section 3.4 

As stated in section 3.4, the DARHT EIS does include a consideration of simply upgrading PHERMEX in the No 
Action Alternative. The No Action Alternative is not static; under this alternative DOE would continue to use 
PHERMEX well into the next century to provide hydrodynamic test capability (but would not achieve the 
enhanced capability discussed in the DARHT EIS). This would include occasional maintenance and operating 
upgrades but would not include a major overhaul of the type of technology used at PHERMEX. The EIS has been 
revised to clarify this point. See section 3.4. The Upgrade PHERMEX Alternative, in contrast analyzes the 
environmental impacts that would be expected if DOE were to upgrade PHERMEX with the enhanced dual-axis 
radiographic capability proposed for DARHT (see Section 3.6), which could be characterized as "move DARHT 
to PHERMEX". 

COMMENT CODE 

53- 16 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

See response to comment 45-8. 

COMMENT CODE 

53- 17 

RESPONSE 

LOCATION OF EIS REVISION (Sl 

Section 3.10.3 

See response to comment 45-45. 

COMMENT CODE 

53- 18 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 17-4. 

COMMENT CODE LOCATION OF EIS REVISION (Sl 

53- 19 None required. 

RESPONSE 

The purpose of the EIS is to examine the potential environmental impacts for the various alternatives for 
accomplishing the proposed action. 

There are no agreements at this time for international oversight of DARHT or other aspects of U.S. stockpile 
stewardship, other than existing verification agreements on nuclear testing and certain agreements related to the 
phased dismantlement for START I and II levels. Such measures would only be applied to DARHT pursuant to 
hypothetical international agreements, which would be carefully reviewed to assure consistency with U.S. national 
security. 
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COMMENT CODE LOCATION OF EIS REVISIONfS) 

53-20 Section 3.3 

RESPONSE 

The EIS examines the environmental impacts from various alternative operating modes to conduct the needed 
hydrodynamic tests and dynamic experiments. Some of these alternatives could constrain certain types of 
experiments that might be needed; these programmatic constraints are noted in the EIS in table 3-4, section 3.11. 
The Plutonium Exclusion Alternative examined the expected environmental impacts if DOE imposed a 
programmatic constraint to not use the DARHT facility for dynamic experiments involving plutonium; the EIS 
provides a "bounding analysis" of environmental impacts expected from the largest testing and experiment 
program that DOE believed could be needed. DOE recognizes - and the text of the EIS has been revised to clarify 
- that the actual testing program may have programmatic constraints due to a variety of reasons, such as annual 
testing needs, funding considerations, or amelioration of potential environmental impacts. 

COMMENT CODE 

53-21 

RESPONSE 

LOCA liON OF EIS REVISIONfS> 

None required. 

See response to comment 53-7. 

COMMENT CODE 

53-22 

RESPONSE 

LOCA liON OF EIS REYISIONfS) 

None required. 

See EIS volume 2 section 1.5. 

COMMENT CODE LOCATION OF EIS REVISIONfS) 

53-23 None required. 

RESPONSE 

DOE policy is to comply with all applicable environmental laws and regulations, both in current practice and in 
correcting problems arising from past practice. Some compliance problems necessarily take time and funds to 
remediate; these should not be a barrier to the current DOE mission. Under current U.S. policy, the DARHT 
Facility would not be used to design and develop new weapons. 

COMMENT CODE 

53-24 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

The DOE supports U.S. policy to enter a comprehensive test ban along with alternate means to provide assurance 
of stockpile safety, reliability, and performance. Enhanced radiographic hydrodynamic testing and the ability to 
understand and analyze the stockpile are essential to its stewardship. 
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COMMENT CODE 

53.25 

RESPONSE 

LOCATION OF EIS REVISIONfSl 

None required. 

The United States has decided, as a Nation, to maintain a nuclear deterrent as a cornerstone of its national 
defense. While DOE respects the right of individual citizens to hold a different point of view, DOE agrees with 
the President and the Congress that nuclear weapons have proven to be an effective deterrent over the past several 
decades. 

See response to comment 17-4. 

COMMENT CODE LOCATION OF EIS REVISIONCSl 

53.26 None required. 

RESPONSE 

As stated in the EIS, section 2.2.1, nuclear deterrence remains a cornerstone of U.S. policy, and the U.S. will 
continue to rely on DOE to maintain a safe, secure, and reliable nuclear weapons stockpile. Reliability of the 
stockpile is a key component of effective nuclear deterrence. DOE recognizes that individual citizens may 
disagree with this policy, as is their right. 

COMMENT CODE 

53.27 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

DOE believes that its facilities, including LANL, should be operated in accordance with all applicable laws and 
in a way that protects the environment. Like essentially all Federal agencies, DOE has compiled a set of rules, 
regulations, orders, and procedures in an attempt to ensure all relevant laws and other requirements are met. DOE 
is now reviewing its orders and other requirements, as part of the administration's initiatives to reinvent 
government, to eliminate unnecessary paperwork and oversight. 

COMMENT CODE 

53.28 

RESPONSE 

DOE agrees. 

COMMENT CODE 

53.29 

RESPONSE 

DOE agrees. 

LOCATION OF EIS REVISIONfSl 

None required. 

LOCATION OF EIS REVISION fSl 

None required. 
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COMMENT CODE 

53. 30 

RESPONSE 

LOCATION OF EIS REVISION<S) 

None required. 

DARHTEIS 

We do not foresee "undiscovered" problems with one-point safety. However, there is a continuing need to 
evaluate safety in a variety of accident scenarios that previously may not have been considered or were unable to 
be analyzed. 

COMMENT CODE 

53. 31 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The DOE is aware of the value of the Miller report. See section 2.3.2 in the final EIS. 

COMMENT CODE 

53.32 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

Safety problems could also result from changes introduced in remanufacturing, or even aging, such as degradation 
of fire-resistant features. This aging example might not require enhanced radiographic hydrodynamic test 
capability to evaluate, but would need the enhanced capability to certify the reliability and performance of a 
remanufactured component. 

COMMENT CODE 

53.33 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE agrees that safety is a key concern regarding the future nuclear weapons stockpile. One-point safety is the 
assurance that if a weapon's high explosive is detonated at any one point, as could occur in an accident, there 
would be less than one-chance-in-a-million that more than four pounds (TNT equivalent) of nuclear yield could 
result. This is a key criterion for current U.S. weapons design. Four pounds of nuclear yield would be expected to 
cause localized dispersion of plutonium or other material, but would not release intense radiation. In the past, not 
all U.S. weapons were designed to be one-point safe. 

COMMENT CODE 

53.34 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE appreciates this comment. 

COMMENT CODE 

53.35 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 28-1. 
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COMMENT CODE 

53- 36 

RESPONSE 

LOCATION OF EIS REVISIQN(S) 

None required. 

See response to comment 28-I. 

COMMENT CODE 

53- 37 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 3.3 

DARHTEIS 

Static radiographs in the parlance used in the nuclear weapons program are radiographs taken when the weapon or 
mock weapon is in its initial condition before an experiment or a test, i.e. before the high explosive charge is 
detonated. Static radiographs, for instance, were routinely taken at the Nevada Test Site of devices to be tested 
underground and are routinely taken of the test assemblies in the above-ground hydrodynamic testing program. 
Dynamic radiographs, on the other hand, are defined as radiographs taken of test assemblies shortly after the high 
explosive has been set off and are often taken at the time of simulated maximum criticality. 

The purpose of a static radiograph prior to a hydrodynamic test is to assure the experimenter that the test assembly 
has been constructed properly and/or has not suffered an unacceptable or unknown change since assembly or that 
the test assembly is properly aligned. Thus a static radiograph provides a picture of the initial condition of the test 
assembly and, hence, defines the initial condition of an experiment. Dynamic radiographs are compared to the 
static radiograph to evaluate the degree of change during experiment. 

Static radiographs can also be part of a surveillance program, but these radiographs can be done without using 
DARHT facilities. 

COMMENT CODE 

53-38 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 13-3. 

COMMENT CODE 

53-39 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

There have been numerous issues related to weapon primary design or engineering that required evaluation to 
assure continued weapon safety and reliability. Without nuclear testing, such problems would often require 
hydrodynamic testing along with computations and other data or experiments as a principal means for evaluation 
and resolution. Of the weapon systems that have entered the stockpile since 1970, almost half required 
post-deployment nuclear testing to address, verify, or resolve issues associated with the safety or reliability of the 
weapon primary design. See discussion in section 2.3.2 of the EIS. "The seven weapons that will be in the 
enduring START II stockpile have already been retrofitted to varying degrees and some have had major 
components of the nuclear system replaced" (Secretary of Energy O'Leary, April 1995). 
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COMMENT CODE 

53-40 

RESPONSE 

LOCATION OF EIS REYISION(S) 

Section 2.3.2 

See response to comment 13-6. 

COMMENT CODE 

53-41 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 51-2. 

COMMENT CODE 

53-42 

RESPONSE 

LOCATION OF EIS BEVISIONfS) 

None required. 

DARHTEIS 

As discussed in the EIS section 2.3, hydrodynamic testing is used to assess weapons safety, performance, and 
reliability; evaluate aging weapons; and increase understanding of weapons physics as well as other uses noted in 
section 2.3.4. 

COMMENT CODE LOCATION OF EIS REVISIONfS) 

53-43 None required. 

RESPONSE 

It is against current U.S. policy to use DARHT or PHERMEX to design new nuclear weapons. The descriptions of 
average annual expenditures of materials, such as depleted uranium, beryllium, lead, etc., as given in tables 3-4 
and B-4, provide a better basis for estimating impacts to the environment because of the variability among 
individual tests as shown in table B-3. 

COMMENT CODE 

53-44 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The environmental impact analysis in the DARHT EIS is based on a "bounding analysis," that is, an analysis of 
the greatest number of test shots that would be anticipated under the foreseeable testing program. This analysis 
identifies the resulting environmental impacts and represents the upper boundary of impacts; essentially all actual 
impacts would be expected to be less, or within the boundary of impacts analyzed. DOE points out in several 
places in the DARHT EIS that the Nation does not intend to pursue new-weapon designs in the foreseeable future, 
and that DOE does not intend to use DARHT for this purpose. In chapter 5, DOE indicates that the actual impacts 
of hydrodynamic testing would vary depending on the number and size of tests, materials, and facility design; not 
by the intended application of test results. 
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COMMENT CODE 

53.45 

RESPONSE 

LOCATION OF EIS REVISIONfSl 

None required. 

DARHTEIS 

DOE recognizes that not all individual citizens agree with the course of action directed by the President and 
Congress, particularly in matters related to nuclear deterrence and stewardship of the enduring nuclear weapons 
stockpile. The DARHT EIS presents a course of action that would meet the needs of the nuclear weapons 
stockpile. The suggested approach is not considered viable. 

See response to comment I 3-3. 

COMMENT CODE 

53.46 

RESPONSE 

LOCATION OF EIS REVISIONfSl 

None required. 

While DOE agrees that the likelihood of all the weapons in the stockpile experiencing problems at the same time 
is extremely low, DOE would like to point out that this is not at issue. What is at issue is the safety and 
reliability that the nuclear weapons stockpile will be facing in the form of post-design life aging problems not 
previously encountered. This does not mean, however, that all weapons will fail at once. 

COMMENT CODE 

53.47 

RESPONSE 

LOCATION OF EIS REVISIONfSl 

None required. 

See response to comment 13-3. 

COMMENT CODE 

53.48 

RESPONSE 

LOCATION OF EIS REVISIONfSl 

None required. 

Although fundamental scientific knowledge about physical processes can be used for a variety of purposes, the 
DARHT capabilities are to be directed at understanding and resolving safety and reliability problems in the 
weapons stockpile. Hydrodynamic test capabilities were a known factor for parties to the nonproliferation treaty. 

See response to comment 17-4. 

COMMENT CODE 

53.49 

RESPONSE 

LOCATION OF EIS REVISIONfSl 

None required. 

See EIS volume 2 section I .5. 
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COMMENT CODE 

53-50 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

DARHTEIS 

U.S. policy affirms that while reducing nuclear stockpiles, nuclear weapons remain a vital element of national 
security strategy. It is also U.S. policy (Nuclear Posture Review) to reduce the stockpile while maintaining a 
capability to develop and produce nuclear weapons if necessary. 

COMMENT CODE LOCATION OF EIS REVISION(S) 

53-51 None required. 

RESPONSE 

DOE agrees with this comment. PHERMEX was not designed to perform at the level expected from the enhanced 
capability proposed for DARHT. Although over the last 30 years, LANL personnel have been able to operate 
PHERMEX to provide images that have exceeded the original design specifications, it is not possible to 
simultaneously obtain the small spot, fast frame rate, or optimum energy proposed for DARHT at PHERMEX. 
This is, in fact, the reason that induction linear accelerator technology was chosen over the RF linear accelerator 
technology now used at PHERMEX. 

COMMENT CODE 

53-52 

RESPONSE 

LOCATION OF EIS REVISIONCSl 

None required. 

Relative to the No Action Alternative this comment is correct. DOE knows of no data from FXR that would be 
considered superior to that which would be obtained from DARHT. 

COMMENT CODE 

53-53 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

Hydronuclear tests are those experiments involving high explosives and fissile materials which can achieve 
criticality and which can produce nuclear yields comparable to the energy release of the high explosive 
components. Such tests will not be done at DARHT nor are they analyzed in the DARHT EIS. Our ability to 
predict the exact nuclear yield from such experiments is inadequate to guarantee that the energy release could be 
sufficiently controlled to perform the experiments above ground. 

The DOE conducted a study with participation of several organizations, including LANL, to determine the 
feasibility of conducting very low yield nuclear explosions contained in large vessels. It was always intended to 
encase the CONVEX vessels in concrete and bury them underground. There has been no further work on the 
program, and it was never related to plans for DARHT. 

COMMENT CODE 

53-54 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

See response to comment 13-18. 
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COMMENT CODE 

53.55 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

See response to comment 18-8. 

COMMENT CODE 

53.56 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

See EIS volume 2 section 1.5. 

COMMENT CODE 

53.57 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

DARHTEIS 

DOE agrees that the existing stockpile is not considered to be at risk and it is certainly not experiencing any 
post-design life aging problems since the weapons are retired prior to this occurrence. The concern remains with 
the future stockpile since current U.S. policy dictates that the existing stockpile will remain active past its design 
hfe. 

See response to comment 13-3. 

COMMENT CODE 

53.58 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

Section 2.3.2 

See response to comment 13-3. 

COMMENT CODE 

53.59 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE believes that decisions regarding the DARHT proposal may proceed independently of the programmatic 
review to be provided in the Stockpile Stewardship and Management PElS (see section 2.6). As stated in the NOI 
for the PElS, under any alternative analyzed in that PElS DOE would need to obtain enhanced hydrodynamic 
testing capability; therefore, decisions from the DARHT ROD would not prejudice the outcome of the SS&M 
PElS. 

DOE's agrees that there is no current crisis in safety and reliability, but believes that problems could arise within 
the stockpile as time passes. DOE is responsible for the stewardship of the enduring nuclear weapons stockpile 
and believes that it is prudent to deal with stockpile issues using adequate technology and tools before any crises 
develop. 

See EIS volume 2 section 1.5. 
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COMMENT COPE 

53.60 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

DARHTEIS 

DOE believes that the DARHT EIS adequately identifies and analyzes the reasonably foreseeable connected 
actions as defined in 40 CFR 1508.25 (a) (1). 

COMMENT CODE 

53.61 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Sections 3.3.4 and 3.10.5 

See response to comment 13-13. 

COMMENT CODE 

53.62 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

DARHT is expected to require some re-engineering as the accelerator is brought on line. Considerable refinement 
is expected to occur, and the achievement of the design goals would be a phased process. This process is one 
reason the second axis is planned on a delayed schedule. 

COMMENT CODE 

53.63 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

Under all alternatives and options, LANL would be able to use significantly larger shots than FXR, if needed. In 
addition, FXR is currently subjected to more restrictive environmental limits because of its proximity to 
developed areas, including other LLNL facilities. These restrictions are expected to tighten in the future. Sandia 
does not have a significant hydrodynamic radiographic capability. Because LLNL and LANL are both DOE 
laboratories, they are unlikely to sustain a race for the same objective under expected DOE budgets. 

COMMENT CODE 

53.64 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

See EIS volume 2 section 1.5. 

COMMENT CODE 

53.65 

RESPONSE 

LOCATION OF EIS REVISIONfS) 

None required. 

See response to comment 40-6. 
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COMMENT CODE 

53-66 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTE1S 

A climate model simulates both clear and rainy days. Contaminants at the firing site are presumed to dissolve in 
rain water at their solubility limit (maximum possible). The amount of rain water that becomes runoff is 
determined by a technique called the curve-number method. This runoff enters Potrillo canyon in reach 1 and 
water canyon in reach 12 (see EIS figure E3-1). With this method, larger rain storms would mobilize more 
contaminant, generate more surface runoff, and course more contaminant loading in the canyon channels. 

COMMENT CODE 

53-67 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

Since 1991, advanced laboratory techniques have been used to detect tritium at ultra-low levels and to determine 
that recent water (a few decades old) has recharged the main (i.e., deep) aquifer in several locations at LANL. In 
all instances, main aquifer contamination is associated with a high tritium source concentration in a canyon 
bottom alluvial aquifer and with older wells into the main aquifer constructed with cable-tool drilling techniques 
and having questionable seals between well-bore and well-casing. In contrast, mesa top migration is relatively 
slow, and all indicators are that mesa-top facility locations offer significant, if not complete, isolation from the 
main aquifer. 

LANL and the State of New Mexico are currently engaged in development of a ground water protection plan for 
the laboratory. As part of this plan, it is proposed that site-wide monitoring of the main aquifer be expanded and 
improved with the development of 23 new main aquifer wells and with the initiation of process-related research 
focused on developing a greater understanding of the existing examples of main aquifer contamination. 

COMMENT CODE 

53-68 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The DARHT EIS does not assert that the PHERMEX facility has not contaminated the environment. Existing soils 
contamination in the vicinity of the PHERMEX facility is described in appendix D of the DARHT EIS. A 
site-specific study of depleted-uranium transport in Potrillo Canyon (Becker 1993) coupled with the earlier study 
by Lane et al. (1985) forms the basis for the conceptual model of heavy- metal migration in canyon bottoms 
applied in the EIS. All available information has been used to characterize the environmental impact of the 
existing PHERMEX and proposed DARHT facilities. Environmental surveillance data and long-term consequence 
modeling have shown that no significant soil contamination or water resource problem should arise from the 
development of any of the proposed options. 

See response to comment 53-67. 

COMMENT CODE 

53-69 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 17-12. 
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COMMENT CODE 

53.70 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

Section 4.6 
Tables 4-14 and 4-15 

See response to comment 26-2 and response below. 

DARHTEIS 

The environmental impacts to cultural and historic sites that could happen from any of the alternatives analyzed 
are discussed in chapter 5. DOE believes that one reason that archeological and cultural sites in LANL tend to be 
better preserved than those in surrounding lands is the fact that access to LANL has been controlled for over 50 
years. 

COMMENT CODE LOCATION OF EIS REVISION<Sl 

53 • 71 None required. 

RESPONSE 

Archeologists do not always excavate cultural resource sites to extract research information. The preferred 
approach is to leave cultural resource sites undisturbed unless there is a need, such as new construction or 
because of the research value of a given site. The impact analysis indicates that surface contamination from DU 
or other expended material, while measurable, would not be sufficient to cause a hazard to people or wildlife that 
may be in the vicinity for any reason (including archeological field studies). 

COMMENT CODE 

53.72 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 53-6. 

COMMENT CODE 

53.73 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

See response to comment 28-1. 

COMMENT CODE 

53.74 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

Section 2.3.2 

See response to comment 13-9. 

COMMENT CODE 

53.75 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

Section 2.3.2 

See response to comment 13-2. 
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COMMENT CODE 

53 -76 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

See response to comment 13-4. 

COMMENT CODE 

53 -77 

RESPONSE 

LOCATION OF EIS REVISION<Sl 

None required. 

DARHTEIS 

Past results are important mainly as a basis for specifying the design and objectives of new tests. The 
requirements to be satisfied by new tests will depend on the particular stockpile issues to be addressed. For this 
reason, the details of past results are not needed to evaluate the potential environmental impacts from the various 
alternatives. 

See response to comment I 8-8. 

COMMENT CODE 

53.78 

RESPONSE 

LOCATION OF EIS REVISION fS) 

None required. 

A weapon system is considered to begin aging once it is assembled. A weapon that is designed to be available in 
the nuclear weapons stockpile for 25 years will reach the end of its design life after the 25-year period. If the 
weapon is to remain in the stockpile after the 25-year period, then confidence in the factors of safety built into 
each of the hundreds of components is reduced. At some unknown point, various systems will fail. 

COMMENT CODE 

53.79 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The DOE is currently pursuing an archiving program to capture and store all relevant data from underground 
nuclear testing, including engineering drawings, relevant computer simulation files, actual test data and 
procedures, and anecdotal data. This program is ongoing at all three weapons laboratories and at the Nevada Test 
Site. Due to the immense amount of data from almost 50 years of nuclear testing and programmatic constraints, it 
is uncertain when this task will be finished. 

Regarding the second half of the comment, as a matter of policy, the United States has generally chosen to 
incorporate the most current technology when designing the nuclear and nonnuclear components of a new weapon 
system. This has resulted in a stockpile that currently is judged to be highly reliable, safe, and efficient, as well 
as a stockpile that allows the Nation to minimize the cost of the very expensive delivery systems and platforms, 
such as Trident submarines. Heretofore, our computer simulations were not adequate to predict the complex 
physical phenomena that take place during a nuclear explosion because of limitations in the computers, software, 
and understanding of the underlying physical science of such complex phenomena. Underground nuclear testing 
was used empirically to fix certain parameters and approximations. Analyzing the effects of aging within the 
stockpile or new changes due to remanufacturing requires analysis beyond empirical analysis. 
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COMMENT CODE LOCATION OF EIS REVISION(S) 

53.80 None required. 

RESPONSE 

Nothing happens to the unchecked items unless some unacceptable statistic is determined. Statistical sampling is 
based on the premise that the sample is representative of the total group, within a stated level of uncertainty. 

COMMENT CODE 

53. 81 

RESPONSE 

LOCATION OF EIS REVISIONCS> 

Sections 2.2.2 and 2.3.1 

The DARHT EIS has been revised to better explain the purpose and need for DOE's proposal for enhanced 
hydrodynamic test capability and the DARHT facility. 

COMMENT CODE LOCATION OF EIS REVISIONCS> 

53.82 None required. 

RESPONSE 

As a weapon ages, changes take place in a number of materials, including the high explosives, various stress 
cushions and plastics, as well as the plutonium in the pit. Hydrodynamic tests would be used to assess the effects 
of aging of materials such as the high explosives and stress cushions, and their effects on the hydrodynamics when 
the high explosives compress the mock pit. Aged weapons' plutonium cannot be used in these experiments 
because it would result in a nuclear explosion. We are exploring techniques to take aged systems from the 
stockpile and replace the fissile pit with a mock material so that aging experiments can be done. Next year, DOE 
is planning to conduct a hydrodynamic test using aged high explosives removed from a stockpiled unit. Another 
method to test aging effects is to accelerate the aging of test assemblies to determine the effects of aged 
nonfissile components on the pit implosion. 

The effects of aging plutonium will be done in separate but complementary experiments that will focus on 
changes in plutonium's material strength, spall, equation-of-state, breakup, and other properties that can change 
with aging. These data will then be combined with information from full hydrodynamic tests using simulated 
materials to assess the effect of aging plutonium on weapon performance. 

In the past year, no high explosives experiments were done to study the aging characteristics of plutonium. 
However, other laboratory experiments were conducted to look at how the properties of plutonium change with 
aging. 
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COMMENT CODE 

53- 83 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE conducted underground nuclear tests at its Nevada Test Site until September, 1992. In general, about one 
test per year was done on stockpiled systems. Sometimes, these tests were done to verify production techniques 
for a new warhead; sometimes the tests were done on aged weapons taken from the stockpile. Nuclear tests not 
specifically connected to a specific system also gave general, important information that could be applied to the 
behavior of stockpiled systems. 

Nearly one-half of weapon types introduced into the stockpile since 1970 have required post-development nuclear 
testing to verify and fix problems or resolve questions of the weapon's safety, reliability, or nuclear performance. 
Nuclear weapons contain materials that are chemically reactive (e.g., chemical high explosives) and radioactive. 
Over time, these materials will interact with one another producing changes that can affect nuclear performance. 

Although in DOE's routine surveillance program nuclear warheads are withdrawn from the stockpile, disassembled 
and the components examined for changes that may affect nuclear performance, it has not been possible to 
quantify through computer modeling and non-nuclear testing how these changes would affect nuclear performance. 
In the past, nuclear testing has been essential to make such determinations. Reliability concerns can be expected 
to increase in significance as the average age of the weapons in our stockpile increases. Ten years from now, 
many of our weapon systems in the enduring stockpile will have exceeded their design lives. We have almost no 
data on the performance of weapons that have exceeded their design lives. In the past, such weapons were 
routinely replaced with newer ones. 

Although DARHT was originally proposed as an important adjunct to underground nuclear testing, now a key 
purpose of DARHT - and other advanced capabilities - is to try to make up for the loss of nuclear testing in 
evaluating issues that will arise in the weapons and to evaluate fixes that may needed. Current facilities are not 
adequate to do this demanding job in the absence of nuclear testing. 

COMMENT CODE 

53- 84 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE agrees that the weapons stockpile is aging and that continued evaluations to ensure safety, performance, and 
reliability will become increasingly more important. 

COMMENT CODE 

53- 85 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Sections Executive Summary, 1.3, 3.7, 5 lntro, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.3.3, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, D.5, E3.5, 
H.5.2 

See response to comment 3-1. 

COMMENT CODE 

53-86 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE is aware of the Galvin Commission recommendations. 
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COMMENT CODE 

53-87 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

DARHTEIS 

DOE notes that this comment presents an example of evolving capabilities and need for the nuclear weapons 
stockpile. 

COMMENT CODE 

53-88 

RESPONSE 

LOCATION OF EIS REVISIONCS> 

Section 2.3.2 

DOE appreciates this assessment. The problems of materials availability or partially documented processes have 
been noted in the EIS. 

COMMENT CODE 

53-89 

RESPONSE 

LOCATION OF EIS REVISION<S> 

Section 2.2.2 

DOE is aware of the Nuclear Posture Review and has included a brief summary of pertinent points in section 2.2.2 
of the EIS. 

COMMENT CODE 

53-90 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

See EIS volume 2 section 1.5. 

COMMENT CODE 

53-91 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

DOE acknowledges this article and its conclusions. 

COMMENT CODE 

53-92 

RESPONSE 

LOCATION OF EIS REVISIONCS) 

None required. 

See response to comment 28-1. 
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RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

53-93 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

See response to comment 28-/. 

COMMENT CODE 

53-94 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

See response to comment 45-42. 

COMMENT CODE 

53-95 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

See response to comment I 8-23. 

COMMENT CODE 

53-96 

RESPONSE 

LOCATION OF EIS REVISION(Sl 

None required. 

See response to comment 28-2. 

COMMENT CODE 

53-97 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 28-2. 

COMMENT CODE 

53-98 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

DOE agrees that a great deal of effort is expended at LANL for environmental surveillance and believes that 
emissions from its operations at LANL do not pose a threat to the health and safety of workers or surrounding 
communities. 
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RESPONSES TO PUBLIC COMMENTS DARHT EIS 

COMMENT CODE 

53-99 

RESPONSE 

LOCATION OF EIS REVISION<S> 

Section 6.9 

DOE's Assistant Secretary for Environment, Safety and Health sent letters to Cochiti, Jemez, Santa Clara and San 
lldefonso Pueblos inviting them to participate in this process, and sent copies of the EIS to these and many other 
tribal governments in the general region. In addition, DOE and LANL have held a series of meetings and tours 
with representatives from various tribal organizations. These are listed in the DARHT EIS in section 6.9. 

COMMENT CODE 

53- 100 

RESPONSE 

LOCATION OF EIS REVISION(S) 

Section 4.6 
Tables 4-14 and 4-15 

See response to comments 26-2 and 53-70. 

COMMENT CODE 

53 - 101 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

See response to comment 28-2. 

COMMENT CODE 

53 - 102 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

See response to comment 20-9. 

COMMENT CODE 

53 - 103 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

Sampling of uranium, beryllium, and lead in the soil around the PHERMEX firing site is described in appendix D, 
section D.2. Concentrations of beryllium and lead drop to background at about 200ft (60 m) from the firing point; 
urar:ium does not. Using regression analysis, it was estimated that above-background concentrations of uranium 
would extend to about 280ft (85 m); the 95-percent upper confidence level of this estimate was about 430ft (130 
m). It is estimated that about 70 percent of the depleted uranium and other materials within 200 ft (60 m) of the 
firing site are removed and disposed of during routine housekeeping. See section D.5. 

COMMENT CODE 

53 - 104 

RESPONSE 

LOCATION OF EIS REVISION<S> 

Sections Executive Summary, 1.3, 3.7, 5 Intro, 5.4.1.1, 5.4.1.3, 5.4.2.1.2, 5.4.3.3, 5.4.4.1, 
5.4.4.2, 5.4.3.3, 5.4.5.1.1, 5.4.6.1.1, 5.4.7.2, 5.4.8.2, 5.4.9.2, 5.4.10, 5.4.10.3, 5.4.11.2, D.5, E3.5, 
H.5.2 

See response to comment 3-1. 
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RESPONSES TO PUBLIC COMMENTS DARHT EIS 

COMMENT CODE 

53 • 105 

RESPONSE 

LOCATION OF EIS REVISIONa>l 

None required. 

See response to comment 28-2. 

COMMENT CODE 

54. 1 

RESPONSE 

DOE agrees. 

COMMENT CODE 

54.2 

RESPONSE 

DOE agrees. 

COMMENT CODE 

54.3 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

LOCATION OF EIS REVISION<S> 

None required. 

LOCATION OF EIS REVISION<S> 

None required. 

The DOE is aware of Dr. Kidder's testimony. 

COMMENT CODE 

54.4 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The DOE is aware of the Miller report. 

COMMENT CODE 

54.5 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

The DOE is aware of the JASON report's assessments. 

COMMENT CODE 

54.6 

RESPONSE 

LOCATION OF EIS REVISION<S> 

None required. 

DOE agrees with this comment. 
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RESPONSES TO PUBLIC COMMENTS 

COMMENT CODE 

54-7 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DOE agrees with this comment. 

COMMENT COPE 

54-8 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

DARHTEIS 

These assertions are factually accurate regarding the expected performance of the capability proposed for DARHT. 

COMMENT CODE 

54-9 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The DOE appreciates this assessment. 

COMMENT CODE 

54- 10 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The DOE appreciates this assessment. 

COMMENT CODE 

54- 11 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

The comment is essentially correct. Enhanced capability proposed for DARHT would be extremely important to 
diagnosing the effects of changes in stockpile nuclear weapons and certifying the components. Currently, it is not 
considered sufficient to certify a new design without nuclear test data. 

COMMENT CODE 

55- I 

RESPONSE 

LOCATION OF EIS REVISION(S) 

None required. 

See response to comment 17-12 
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ABouTNEPA 
The National Environmental Policy Act (NEPA) was enacted to ensure that Federal 
decision-makers consider the effects of proposed actions on the human environment and to 
lay their decision-making process open for public scrutiny. NEPA also created the 
President's Council on Environmental Quality (CEQ) to establish a NEPA review process. 
DOE's NEPA regulations (10 CFR 1021) augment the CEQ regulations (40 CFR 1500). 

An environmental impact statement (EIS) documents a Federal agency's analysis of the 
environmental consequences that might be caused by major Federal actions, defined as 
those proposed actions that might result in a significant impact to the environment. An EIS: 

• Explains the purpose and need for the agency to take action 

• Describes the proposed action and the reasonable alternative courses of action that the agency 
could take to meet the need 

• Describes what would happen if the proposed action were not implemented- the "No 
Action" (or Status Quo) Alternative 

• Describes what aspects of the human environment would be affected if the proposed action or 
any alternative were done 

• Analyzes the changes, or impacts, to the environment that would be expected to take place if 
the proposed action or an alternative were implemented, compared to the expected condition 
of the environment if no action were taken 

The DOE EIS process follows these steps: 

• Notice of Intent, published in the Federal Register, identifies potential EIS issues and 
alternatives and asks for public comment on the scope of the analysis 

• Public scoping period,. with at least one public meeting 

• Implementation Plan, which gives the results of public scoping and provides a "roadmap" of 

how the EIS will be prepared 

• Draft EIS, issued for public review and comment, with at least one public hearing 

• Final EIS, which incorporates the results of the public comment period on the draft EIS 

• Record of Decision, which states: 

- The decision 
_ The alternatives that were considered in the EIS and the environmentally preferable 

alternative 
_ All decision factors, such as cost and technical considerations, that were considered by 

the agency along with environmental consequences 
_ Mitigation measures designed to alleviate adverse environmental impaCts 

• Mitigation Action Plan, which explains how the mitigation measures will be implemented 

and monitored. 


