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Volume V - Comment Response Document 

4.3 Existing or Planned Facilities and Activities 

a afe activity , DOE recognizes the need to work toward final disposition of its wastes . The PEIS 
impact assessment examined potential Waste Management Program effects on humans and the 
environment from the treatment, storage, and disposal of low-level waste at ANL-E. DOE found that 
risks to public health and the environment from low-level waste treatment, storage, and disposal would 
be low at ANL-E under all WM PEIS alternatives. 

Comment (1560) 
Impacts to cultural resources are site specific and DOE needs to understand that the presence of the 
existing facilities already impacts cultural resources. 

Response 
DOE agrees that a credible analysis of impacts to cultural resources cannot be conducted in the WM 
PEIS because the impacts would depend on the choice of specific locations for new waste management 
facilities on each site, which are not part of the PEIS decisionmaking and has revised the PEIS 
accordingly. Detailed examinations of site-specific cultural resources impacts that would include any 
effects from existing facilities would be conducted as part of sitewide or project-level NEPA reviews 
for sites selected for new waste management facilities. 

Comment (1731) 
Safety, the environment, and cleanup are very important considerations. The proper people are 
working at RFETS that care about these things. 

Response 
Thank you for your comment. 

Comment (2029) 
Any release of toxic or radioactive materials into the environment at LLNL is absolutely unacceptable . 

Response 
DOE strives to minimize or prevent releases of toxic or radioactive materials to the environment at all 
of its sites. DOE is strongly committed to pollution prevention. See Volume IV, Appendix G, of the 
WM PEIS for a description of DOE's Pollution Prevention Program, which applies to all activities at 
all DOE sites. Any release of toxic or radioactive materials into the environment would be in strict 
compliance with applicable regulatory requirements, for example, National Pollutant Discharge 
Elimination System (NPDES) permit limits for facility surface water effluents, and would pose low risk 
to the environment. 

Comment (2129) 
DOE should explain how often BNL low-level mixed waste is shipped offsite and whether storing it has 
been detrimental. 

Response 
BNL has the capacity to store 14 cubic meters of low-level mixed waste. At present, it stores 
approximately 9 cubic meters . BNL generally ships low-level mixed waste twice each year. 

BNL currently manages its low-level mixed waste in a manner that prevents detrimental effects to the 
environment. BNL was founded in 1947 as a nondefense research laboratory. During these early 
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decades , environmental laws were much less strin nt than they are today. Although BNL managed its 
wastes in accordance with these laws, some releases of contaminants to the environment did occur. 
The WM PEIS Affected Environment Technical Report, available in the DOE public reading rooms 
listed in Section 1.9 in Volume I of the Final WM PEIS, lists the contamination situations currently 
existing at BNL. 

Comment (2201) 
The PEIS used an assumption that there is no risk from waste in storage and ignored the issue of 
hydrogen in the high-level waste tanks. 

Response 
The WM PEIS analyzes the impacts of storage accidents in Appendix F in Volume IV. A review of 
recent DOE NEPA and safety documentation is provided in the sections on storage accidents for low
level waste, low-level mixed waste, and transuranic waste . The storage of vitrified high-level waste is 
discussed in Section F.3. Storage facility accidents for hazardous waste, which would vary by 
alternative, are discussed in Section D.3.3.5.2 in Volume III. 

The WM PEIS is a national and programmatic study to assist DOE in formulating and implementing a 
strategy to manage its radioactive and hazardous wastes . The PEIS addresses only the storage of 
treated high-level waste prior to its ultimate disposal in a geologic repository. The issue of hydrogen 
storage in high-level waste tanks is addressed in sitewide or project-level NEPA documents and safety 
assessments, including the Hanford Tank Waste Remediation EIS. 

Comment (2435) 
INEL mixed waste container storage capacity is listed as 226,240 cubic meters in WM PEIS Volume I, 
Table 6.1-2. This capacity will be used to store transuranic waste currently on earth-covered pads at 
the Radioactive Waste Management Complex. This space will not be available until that waste is 
treated and shipped to WIPP. According to the recent settlement agreement between DOE and the 
State of Idaho, that activity will not be completed until 2018, 3 years beyond the scope of the 
WMPEIS. 

Response 
As explained in Section 6.1.3 in Volume I of the WM PEIS, DOE used existing storage capacity for all 
categories of waste as a starting point for analyzing facility requirements. The WM PEIS analysis 
compares this capacity with existing waste inventories and requirements for storing newly generated 
waste or waste that is transported from elsewhere. The analysis then estimates needed additional 
capacity, after which it estimates costs and impacts for the required new construction. If the need for 
additional capacity was projected, the use of new facilities was assumed. 

Comment (2539) 
Section 7.4 .1. 5 states that the plumes from the various disposal units are assumed to not intermingle? 
Why? At INEL's low-level waste disposal site, active disposal units cannot be distinguished from 
inactive units by the environmental monitoring system currently in place. 

Response 
Sections 5.4.1.2.2, 6.4.1.8, and 7.4.1.7 in Volume I of the WM PEIS have been revised to clarify this 
assumption. The hypothetical farm family risks represent individual receptors assumed to be exposed 
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through location of a drinking water well 300 meter (984 feet) from the center of a single disposal 
unit. Concentrations of groundwater contaminants at this location are assumed to be higher than those 
that could be expected at greater distances from the unit due to dispersion of contaminants. 
Construction of multiple units is expected to be required at certain sites under the various low-level 
mixed waste and low-level waste alternatives to dispose of the projected waste volumes. Although, the 
farm family scenario evaluates only a single receptor 300 meters from an individual unit, DOE assumes 
that each of these close-in receptors will be affected primarily by the contaminant plume from the 
facility closest to him/her. However, DOE recognizes that commingling of contaminant plumes from 
multiple disposal units could occur as distance from the units increases, but anticipates that at 
300 meters the highest concentration of contaminants is likely to result from the single closest plume. 
At greater distances from the disposal units, where overlap of the plumes is more likely, the 
concentrations in any given plume should be lower as a result of dispersion and dilution than those 
estimated at the 300 meter well. 

Comment (2541) 
Why are there only five disposal units under low-level waste Regionalized Alternative 5 for INEL? 
This is the alternative that brings the most waste to INEL for disposal. 

Response 
Regionalized Alternative 5 for low-level waste involves treatment to reduce waste volumes, as 
described in Section 7.2.2 and illustrated in Figure 7.2-1 of the WM PEIS. Therefore, although this 
alternative involves shipment of the most offsite waste to INEL for treatment and disposal, waste
reduction treatment produces a smaller volume of low-level waste for disposal at INEL than do the 
alternatives that only involve minimum treatment of low-level waste. DOE calculated the number of 
disposal units that would be required at a site by dividing the volume of waste to be disposed of by the 
capacity of the disposal unit. 

Comment (2889) 
Land use at INEL will have to be in accordance with the INEL Land Use Plan. 

Response 
The WM PEIS used the INEL Land Use Plan to ascertain how much land was available for waste 
management activities. However, the WM PEIS did not attempt to address any of the other land-use 
issues. 

Comment (2893) 
Volume I, Table 4-10. The number of shipments of "other hazardous material" seems unbelievably 
small (much smaller than the number of radioactive material shipments). What is included in this 
category and, perhaps more important, what is left out? 

Response 
The term "other hazardous" refers to all hazardous material except radioactive materials and 
radioactive waste. The reason the number is small is that DOE sites ship very little other hazardous 
material from site to site. The Shipment Mobility/ Accountability Collection data base, which was used 
in the WM PEIS analysis, only includes site-to-site shipment. Most, if not all DOE sites, ship their 
non-radioactive hazardous waste (referred to in the WM PEIS as "other hazardous") to offsite 
commercial disposal sites. These shipments are not reflected in the WM PEIS. 
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Comment (2896) 
Volume I, Table 4-11 . The table shows that the number of rail shipments coming in and going out was 
0 for INEL, and for another 18 sites in FY 1993. But the data used in the table "represent most, but 
not all, of the DOE transportation activities related to the shipment of radioactive material." Are there 
additional unlisted shipments? 

Response 
The data reported in Table 4-11 of the Draft WM PEIS in the Draft WM PEIS were the data that were 
in the Shipment Mobility/ Accountability Collection database for 1993. These data were the best data 
available at the time the Draft WM PEIS was prepared, although some sites did not report all 
shipments. In addition, the database only includes site-to-site shipments. Shipments to and from 
commercial facilities are not included. The truck and rail shipment data in Section 4.3 .10 in Volume I 
were included to give some perspective regarding recent shipments of radioactive and hazardous 
wastes. These data were not used in the impacts analyses . Table 4-11 is now Table 4.3-7 in the Final 
WM PEIS. 

Comment (3158) 
The State of Washington and the U.S. EPA should not allow DOE or the U.S. Department of Defense 
to transfer to the Hanford Site any hazardous or radioactive waste unless the following criteria are met: 

• Acceptance of offsite waste is contingent on existing facility capacity and on availability of funding 
to handle processing and storage needs, while having a neutral or positive impact on Hanford 
cleanup. 

• A general condition of permit and plan approval and subsequent offsite waste acceptance in 
Washington State should be on-going substantive compliance with the Washington Dangerous 
Waste Law and the terms, conditions, and schedules of permits, consent orders and cleanup 
agreements (e.g., the Tri-Party Agreement) between DOE and the State. 

• In all instances where DOE proposes to treat offsite wastes at Hanford, a written reciprocal 
agreement should be required between the State of Washington, the State of origin of the offsite 
waste and DOE. 

• No pretreatment storage should be allowed at the receiving site unless it has been approved in the 
written reciprocal agreement between the shipping and receiving States. 

• Plans and schedules to treat offsite wastes should be approved only in instances where there is a 
binding legal obligation on the part of DOE for primary and secondary offsite storage facilities 
designed to receive post-treatment residual before wastes are allowed to be shipped to Hanford. 
Plans and schedules should specify that, generally, no residuals will be stored or disposed of at 
Hanford. In the event of substantial noncompliance with Washington Dangerous Waste Law 
requirements, or failure to have offsite facilities available for return of post-treatment residuals, 
offsite waste will not be accepted at Hanford. Lacking specific agreement between the State, DOE, 
and the State of origin, waste residuals should be returned to the site of origin or other compliant 
facilities to be specified in plans and schedules. 
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When reviewin requests from other sites/States to accept wastes for treatment at Hanfor , t e 
sending site's treatment plan should be scrutinized to determine whether there has been thorough 
consideration of onsite treatment and pre-shipment storage. Offsite wastes should not be accepted 
for treatment where such analysis is lacking or not compelling, unless it is otherwise approved in 
the reciprocal agreement between the sending and receiving States. 

• Receipt of any offsite wastes for treatment should require submission by the shipping State of a 
schedule for shipment, treatment, and post-treatment residuals management, and prior written 
approval by the State of Washington. 

• Hanford offsite waste acceptance criteria must include provisions for inspection and payment of 
appropriate permit fees to cover all State costs, including inspection of pre-treatment shipping 
procedures. Existing waste facilities at Hanford must be in substantial compliance with the 
Tri-Party Agreement milestone, other orders or agreements, and RCRA or State law requirements 
in order for permits to be issued or amended to allow offsite wastes to be treated, stored, or 
disposed of at Hanford. 

Response 
DOE acknowledges the principles advocated in this comment and will consider them in its 
decisionmaking process. These principles are the subject of continuing discussions between DOE and 
stakeholders and regulatory authorities, as well as within the broader National Dialogue initiative 
described in Section 1.8.2 in Volume I of the WM PEIS. 

Comment (3533) 
The affected environment description of NTS does not mention the five offsite plutonium dispersal sites 
and 10 underground nuclear explosion sites (e.g., the Faultless Site at the Central Nevada Test Area), 
all of which require extensive remediation work that would result in large quantities of hazardous 
waste. 

The affected environment description of NTS does not mention other sites associated with the Nevada 
Operations Office, which include the Amador Valley Operations, Pleasanton, California; Kirtland 
Operations that include the Craddock Facility and facilities at Kirtland Air Force Base, Albuquerque, 
New Mexico; Las Vegas Area Operations that include the Remote Sensing Laboratory at Nellis Air 
Force Base and North Las Vegas Complex in North Las Vegas, Nevada; Los Alamos Operations, Los 
Alamos, New Mexico; Santa Barbara Operations that include the Robin Hill Road and Francis Botello 
Road Facilities, Goleta, California; Special Technologies Laboratory, Santa Barbara, California; 
Washington Aerial Measurement Department, Andrews Air Force Base, Maryland; and Woburn 
Cathode Ray Tube Operations, Woburn, Massachusetts. 

Response 
The summary description of the NTS affected environment in Volume I, Chapter 4, of the WM PEIS 
does not provide detail about contamination situations at NTS requiring remediation because 
environmental restoration has been removed from the scope of the PEIS. Sections 4.3 .3 and 4.3.4 in 
Chapter 4 summarize contamination situations at the major DOE sites including NTS. The WM PEIS 
Affected Environment Technical Report section on NTS provides more detailed descriptions of 
contamination situations at NTS. The technical report is available in the DOE public reading rooms 
listed in Section 1.9 in Volume I of the Final WM PEIS. 
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Th ., ..... , .. ..,,.. d iption of NTS' affected en ironm nt do not de ribe other sites associated with 
NTS because the PEIS focuses on the environmental characteristics of NTS, where waste management 
activities are proposed to occur under a number of alternatives. It is this physical location and the 
immediate vicinity that would experience impacts from waste management activities such as 
construction of treatment facilities or disposal of low-level waste. No such activities are proposed at 
the other sites mentioned. 

Comment (3535) 
The affected environment description of SNL-NM does not mention facilities such as the Tonopah Test 
Range, which is contaminated with dispersed plutonium, and the Kauai Test Facility. 

Response 
Section 1.6 in Volume I states that there are 54 sites for which DOE has some waste management 
responsibility and that are within the scope of the WM PEIS. There are additional sites for which DOE 
has some waste management responsibility . However, these sites generate little waste and are often 
affiliated or collocated with one of the 54 sites (with waste being co-managed). Regardless, waste from 
these sites is not expected to prejudice the analysis or programmatic decisions. Of the 54 sites, 17 have 
been designated "major" sites in this PEIS. See Volume I, Section 4.2.1, for a full explanation of how 
DOE determined the sites to be analyzed in the WM PEIS. For purposes of the WM PEIS analysis , 
SNL-NM is considered to be a major DOE site. The Tonopah Test Range and Kauai Test Facility are 
managed by SNL-NM, but are not considered to be major sites, and are not located close enough to 
SNL-NM to be considered part of the SNL-NM environment. 

Comment (3603) 
The dual purpose of waste management and environmental restoration is not addressed in Table 8.1-2; 
assumptions are made as to the capacity and viability of the facilities to serve the dual purpose. For 
INEL, what does it mean for the Stored Waste Examination Pilot Plant capabilities to include drum 
venting? For LANL, why is the controlled air incinerator listed? Realistically, this incinerator will not 
operate. Why is the Transuranic Storage Area Retrieval Enclosure not applicable to the WM PEIS 
analysis? 

Response 
The WM PEIS does not analyze environmental restoration alternatives. DOE has revised Table 8.1-2 
to reflect the existing capacity at DOE sites. More specific information regarding existing facilities can 
be found in the references cited in the WM PEIS. The PEIS irlcludes consideration of environmental 
restoration transuranic wastes (TRUW) in Appendix B (Volume III) and Section 8.15 (Volume I). The 
excess capacity of the waste management facilities would be available to the environmental restoration 
wastes that require processing. However, the Environmental Restoration Program is independently 
establishing cleanup plans, and might not use any waste management facilities. 

"Drum venting" refers to the release of particulates during drum characterization. A number of 
TRUW drums have corroded during storage, with the potential for releases to occur during 
characterization activities. 

The Stored Examination Pilot Plant (SWEPP) is designed to certify stored TRUW in preparation for its 
final disposition. Activities at the SWEPP include examination, characterization, sorting, reclassifying , 
and repackaging (as necessary) retrieved stored TRUW. The SWEPP is currently on operational 
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tandby, and was not co i er · t e W analysi . T e treatment capacity at t e 
considered in the WM PEIS, however, includes the 200 cubic meters per year capacity of the Waste 
Characterization Facility, which would sort, reclassify, and repackage (as necessary) retrieved stored 
TRUW. 

The Transuranic Storage Area Retrieval Enclosure provides capabilities to retrieve and restore wastes 
in new permitted storage buildings designed to meet requirements of RCRA, TSCA, and the Idaho 
Hazardous Waste Management Act. Its storage capacity of approximately 20,000 cubic meters of 
TRUW has been included in the WM PEIS analysis. 

Further information on the above INEL facilities is provided in Appendix C in Volume 2, Part B, of 
the "Department of Energy Programmatic Spent Nuclear Fuel Management and Idaho National 
Engineering Laboratory Environmental Restoration and Waste Management Programs Final 
Environmental Impact Statement" (DOE/EIS-0203-F, April 1995). 

The Controlled Air Incinerator at LANL is currently shut down and is being dismantled. Its thermal 
treatment capacity is not considered in the WM PEIS analysis. 

DOE has added a footnote to Table 8.1-2 to indicate that the thermal treatment unit at LANL is 
currently unfunded and in shutdown mode. 
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Comment (499) 
The WM PEIS needs to clarify the relationship between the 10-year exposure time frame and the 
20-year implementation time frame for the alternatives. 

Response 
Potential risks of public exposure to radioactivity from waste treatment and storage activities were 
assumed to occur during the 10-year period of facility operations, which follows the 10-year facility 
construction period. Therefore, exposure was calculated for 10 years of operations with project 
implementation occurring over a 20-year period. Exceptions to this assumption would include a full 
20-year operations phase (i.e., construction phase not applicable) for the No Action Alternative , and 
the site-specific operational periods for high-level waste storage facilities, which are discussed in 
Chapter 9 in Volume I of the WM PEIS . The WM PEIS Summary document (Section 3.2.1) was 
clarified to reflect this relationship between time frames. Section 5.2.3 in Volume I describes the 
time frame of analysis assumptions in more detail . 

Comment (3785) 
DOE needs to consider criteria impact assessment such as socioeconomics, risk management, and 
environmental justice. 

Response 
The WM PEIS analyzes the impact parameters referenced by the commentor for all five waste types 
(Chapters 6, 7, 8, 9 and 10 in Volume I). Human health risk assessment plays a major role in this 
analysis. 
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Comment (543) 
In the Final WM PEIS, discuss and detail the assumptions that could affect the outcomes of the 
evaluation. 

Response 
The WM PEIS describes in detail the assumptions used in the models in discussions that can be found 
in the appendices and in the supporting technical reports cited in Volume I or the appendices . The 
major assumptions are summarized in Chapter 5 in Volume I of the WM PEIS , which address the WM 
PEIS impact analysis methodologies . 

Comment (724) 
The WM PEIS must include the amount of radioactive leakage to the air, water, and land based on 
leakage rates from other facilities such as Hanford. 

Response 
Treatment, storage, and disposal are analyzed in the WM PEIS by routing the waste through a series of 
facilities that execute each of the major operations needed to fully treat and dispose of the waste . There 
are over 30 different facilities that are employed, considering the five waste types. Each facility 
operates to design specifications that allows computation of resources consumed, risks that are incurred 
during operation, and the resulting residuals that leave the facility enroute to the next facility and phase 
of waste management. For each facility, the input waste is fractioned into residuals (air release, waster 
release, and/or by-product solids) and product--the output waste stream. The analysis of impacts then 
takes into account the sum of all the releases from each facility . 

The design specifications and assumed fractions for releases use historic emissions data for known and 
available technologies; fugitive emissions are based upon established EPA methods for similar 
processes. Thus, "leakage" to the air, water, and land--termed "releases" in this discussion--is based 
on release rates from other facilities and processes, as advocated in the comment. A complete 
discussion of the assumed release rates can be found in the technical reports listed in Section 15. 2 in 
Volume I. These technical reports are available in the DOE reading rooms , listed in Section 1.9 in 
Volume I. 

Comment (1159) 
A commentor questioned the DOE characterization of potential releases of toxic substances into 
streams, soil, air and groundwater, and the size of the potentially affected population around the 
Paducah Gaseous Diffusion Plant (PGDP) . 

Response 
DOE used generic treatment and disposal technologies and a number of conservative assumptions to 
develop its programmatic evaluations of the relative impacts of different waste management 
alternatives. The results of these impact analyses are screening-level estimates; more precise estimates 
of potential impacts would need to be developed. 

For example , the WM PEIS analysis indicates that DOE should carefully control the disposal of low
level waste at PGDP to prevent potential groundwater contamination (Section 7.6 .2 , Volume I) . DOE 
Order 5820.2A requires DOE to conduct a detailed performance assessment before it can develop a 
low-level waste facility . This assessment would require more detailed site-specific information to 
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id ntify the precise location and design of any proposed facility . The facility design, in turn, would 
require a number of mitigating factors to help limit potential groundwater contamination. 

DOE used data from the 1990 U.S. Census to estimate that about 500,000 people live within 50 miles 
from the center of PGDP. The risk analyses in the PEIS suggest that adverse health effects, if any, 
from the operation of waste treatment facilities at PGDP would be small (Section 4.4.10, Volume 1). 

Comment (2056) 
In general, the choice of cut-points for detailed analysis of effects seems arbitrary. These range 
between 1 % of a standard to 10% or 25%, depending on the impact being measured. A more 
comprehensive explanation would add clarity, since this apparent arbitrariness could be construed as 
making choices based on what the subsequent analysis shows, an inappropriate procedure. 

Response 
DOE has revised Section 5.4 in Volume I of the WM PEIS to more clearly explain the method DOE 
used to select these percentages. In summary, DOE used a three-step process to evaluate 
environmental impacts. First, DOE estimated environmental impacts at major DOE sites for each 
alternative and each waste type. The Site Data Tables in Volume II of the PEIS list the results of this 
comprehensive analysis without any screening for significance. Second, a screening level was selected 
for each impact area in order to focus the analysis on impacts with a greater potential to be significant. 
For example, air quality impacts used a screening level of 10% of standards. The screening levels are 
described by resource area in Section 5.4 in Volume I of the WM PEIS. Third, a summary listing and 
description of the impacts that exceed the screening level was prepared for each waste-type chapter 
(Chapters 6 through 10). Impacts that exceed 100% of the comparison criteria are described in more 
detail. 

In assessing impacts on resources for which regulatory standards exist, specifically air quality, DOE 
evaluated the significance of estimated waste management facility pollutant emissions or ambient air 
concentrations by comparing these estimates to relevant Federal and State regulatory limits. For 
impacts on the environmental and socioeconomic resources that have no such comparable regulatory 
standards, DOE based its evaluations on significance criteria defined in CEQ regulations at 
40 CFR 1508.26 and on the experience and judgment of the WM PEIS interdisciplinary team members 
in their fields of expertise. 

The air quality impacts presentation first focused on sites and alternatives where air quality standards 
could be exceeded (that is, where air quality impacts could be significant). Thus, all cases where 
emissions or ambient air concentrations would be 100 % of a standard or greater are included in the 
waste-type chapters. In addition, to allow for the cumulative air impacts analysis that includes 
emissions from other sources, and to show instances where concentrations might be approaching the 
comparison criteria, DOE chose a 10%-of-standard threshold . This threshold is used to highlight the 
sites where criteria air pollutant emissions from proposed waste management activities would not 
exceed standards, but where they could substantially contribute to overall criteria pollutant 
concentrations from all sources in the area, which could result in adverse cumulative air quality 
impacts. 

For the water quality impacts analyses for low-level mixed waste and low-level waste, estimates of 
pollutant concentrations in downgradient well water caused by disposal facility leachate were compared 
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to relevant water quality comparison criteria, as de cribed in ection 5.4.3.2 in Volume I. As was the 
case for air quality, all sites/alternatives where the comparison criteria would be met or exceeded are 
included in the waste type chapters because they represented a potential for significant impacts to 
persons consuming the groundwater. In addition, to account for some level of uncertainty in the 
modeling results for the disposal analysis , and to show instances where concentrations might be 
approaching the comparison criteria, water pollutant concentrations that would meet or exceed 25 % of 
the comparison criteria are also included in the waste type chapters for discussion, even though they 
would be less likely to indicate instances where impacts would be significant . 

For economic and population impacts, DOE used a 1 % significance screening level because regional 
economic or population changes of 1 % or more in the communities around DOE sites are likely to be 
considered by those communities as substantial ; that is, economic benefits are likely to be important 
and population growth could substantially affect social and medical services , housing , and educational 
systems. This is particularly true if the economic or population changes occur only in one or a few 
specific localities within an affected region rather than uniformly across the region. 

For ecological resources and land-use impacts, DOE used a screening level of 1 % , principally to 
screen out sites under an alternative where DOE can reasonably conclude there would be no significant 
impacts . DOE based this percentage on the fact that it has not yet proposed facility locations and 
detailed impact evaluation would require location-specific information, and that , at sites where less than 
1 % of the available land would be required for waste management facility construction, DOE would 
have sufficient flexibility to locate the facility in a manner that would avoid significant impacts to 
critical habitats and site land use . 

The analysis of infrastructure impacts was somewhat more complex. For the impacts analysis of the 
onsite water, power, and wastewater treatment infrastructure, DOE brought requirements that would 
exceed 5% of current capacities forward from Volume II to Chapters 6 through 10. DOE believes that , 
in general, infrastructure requirements below 5 % could be accommodated by existing infrastructure 
because estimates of capacity would have some built-in margin for substantial peak loads. Capacities 
for onsite transportation infrastructure impacts were not known, so DOE keyed significance to 
estimated increases in site employment as an index of the potential increased stress to existing site 
transportation infrastructure. DOE brought potential site employment increases of 5 % or more forward 
for discussions of instances in which transportation infrastructure impacts could be significant. 
Similarly, off site infrastructure impacts were keyed to regional population growth, with potential 
growth greater than 5 % considered to have the potential to cause substantial stress to the regional 
transportation infrastructure. 

Comment (2197) 
DOE should not use statements that conclude no impact without the benefit of up-to-date scientific 
knowledge. 

Response 
Best available data at the time of the analysis and accepted scientific methods were used to conduct the 
impact analyses . Chapter 5 in Volume I of the WM PEIS provides a summary of the underlying 
methodology. The WM PEIS has been peer reviewed and subjected to a 150-day public comment 
period. DOE incorporated appropriate changes recommended by the public and internal agency 
reviews to make this study the best document possible . 
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Comment (2645 
Volume III, Table D.3.3-2: It would be helpful to know the percent composition ("relative 
proportions") of the hazardous waste source term. Why was analytical data (relative chemical 
proportion) not presented for all hazardous waste source term constituents? 

Response 
The chemical compositions of the hazardous waste streams evaluated in the WM PEIS are in the 
WM PEIS Hazardous Waste Technical Report. This report is available in the DOE public reading 
rooms listed in Volume I, Section 1.9, of the Final PEIS. 

Comment (2914) 
DOE must develop an inventory of processing and storage technologies that includes, at least, the 
admissible waste streams and estimated unit processing and development costs, as applicable. The 
inventory should include existing capabilities (DOE and private sector) and facilities to be developed. 

Response 
Because the WM PEIS compares the impacts of alternatives for waste management across sites, DOE 
used generic treatment, storage, and disposal technologies for the analysis . In this way, DOE can 
compare alternatives consistently, allowing only site environmental factors to be discriminators. 

The WM PEIS evaluates the impacts of using offsite commercial facilities for nonwastewater hazardous 
waste that is treated and disposed of off site at commercial facilities. The impacts associated with 
managing hazardous waste are provided in Chapter 10 in Volume I of the WM PEIS. DOE revised the 
Draft WM PEIS to add a discussion of the issue of privatization using commercial facilities to manage 
the other waste types . See Volume I, Section 1. 7.4. 

Section 1.8.1 in Volume I discusses the various levels of NEPA documentation. Sitewide or project
level NEPA reviews would provide more detailed analyses of specific treatment, storage, and disposal 
technologies including analysis , as appropriate, of commercial facilities. 

DOE has developed a number of technical studies not related to the WM PEIS NEPA process that it 
can use to compare the costs and effectiveness of various treatment, storage, and disposal technologies. 
These studies are available to the public through the Office of Environmental Management, Office of 
Research and Development. 

Comment (2929) 
The WM PEIS does not emphasize sorting by applicable technologies. 

Response 
The WM PEIS does include significant sorting by waste stream and technology. To conduct the PEIS 
evaluation, DOE (1) identified existing and projected waste volumes, as discussed in Section 5.2 in 
Volume I; (2) sorted volumes according to treatment groups, as discussed in Section 5.2; and 
(3) generically routed wastes through treatment trains, as discussed for each waste type in Sections 6.2, 
7.2, 8.2, 9.2 , and 10.2 in Volume I. The resulting conceptual impacts are identified in Chapters 6 
through 10. 
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Because th WM PEIS provides a means to compare impacts across sites , the treatment, storage, and 
disposal technologies were , for the most part, held constant. In this way , DOE could compare "apples 
to apples ," allowing only site environmental factors to be discriminators. 

Comment (3027) 
Air quality , as well as risks, can be treated with better procedures, enhanced designs , and/ or more 
cost. This philosophy is not mentioned in the WM PEIS . It is better to compare costs for proposed 
alternatives based on equal risk. When both costs and risks are being compared , results are often 
inconclusive and subject to interpretation. 

Response 
The main purpose of an EIS is the evaluation of environmental impacts from the proposed action. 
NEPA does not require that costs be evaluated in an EIS. Costs are based to a large degree on the 
technology used. Since technologies will not be selected in the Record of Decision for the WM PEIS, 
it is not appropriate to base the PEIS decisions on cost alone. Cost and risk, in addition to other 
factors, will be considered by the decisionmakers in selecting alternatives. The decision factors and 
criteria are listed in Section 1. 7 .3 in Volume I of the WM PEIS. More detailed sitewide or project
level NEPA reviews would consider alternative technologies for waste management. 

Comment (3033) 
In Volume I, Section 1.7.3, of the Draft WM PEIS, the discussion of relocating facilities within a site 
is so general that it obscures several issues . First, the paragraph seems to imply that impacts on 
geology and soils, noise and visual/aesthetic impacts, habitat impacts, environmental justice, offsite 
land use, and cultural resources can be understood without specific information about specific sites . 
Second, the statement appears to imply that such impacts can be mitigated merely by moving a facility 
around within the perimeter of a (presumably large) site. The conclusion seems simplistic for several 
reasons. First, such factors as visual openness, distribution of populations on the perimeter of a site , 
and groundwater formations are likely to confound the simplistic linear notion stated here. Second, the 
assumption ignores existing commitments for future uses . For example, the Hanford Future Site Uses 
Working Group 's scenarios would restrict all but the Central Plateau from new waste disposal facilities. 
Finally, it is not clear that this statement is consistent with the environmental impact criterion given in 
Section 1. 8 of the Draft PEIS . The statement in Section 1. 7. 3 appears to say that these impacts can be 
mitigated, so they will not be used as a basis for decisions. 

Response 
Because some impacts are location-specific, they cannot be analyzed until a specific location is chosen. 
On the commentor's second point, DOE maintains that because the sites that would support major 
waste management facilities have extensive areas for such construction, selecting an appropriate 
location or locations within that area would serve to mitigate impacts . This is true for example, when 
the location selected for a waste management facility is on or near a cultural resource . Relocating the 
facility only a short distance could avoid or minimize its potential impact. This is not true for all such 
impacts at all sites, but in general , effects on adjacent land uses, auditory and aesthetic impacts , 
impacts to habitat, and environmental justice effects are substantially location-specific and could be 
dealt with by project location. The PEIS does not address impacts on soils or geology , noise or visual 
impacts, or effects on cultural resources because such analyses would require knowing the locations of 
the various waste management facilities. Again, DOE agrees that these impacts cannot be effectively 
analyzed using "simplistic linear notions ." They can only be analyzed credibly at the site level when 
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locations are proposed. They PEIS does address habitat, land use, and environmental justice impacts to 
the extent possible without location-specific information. For all these impact parameters, detailed 
analyses at the site or project level would be conducted, if warranted, during sitewide or project-level 
NEPA reviews . 

The PEIS land-use analysis does make use of information on areas, such as the Central Plateau at 
Hanford, that have been designated as waste management areas; however, the PEIS does not address 
any future uses issues at the sites so as not to preempt the sites' own planning activities with 
stakeholders. 

On the commentor's final point, DOE maintains that the impacts can be mitigated. However, DOE 
recognizes that the type and severity of impact will dictate the effort and expense involved in 
mitigation. Thus, impacts will serve as an indicator of program costs for mitigation and, therefore, as 
a basis for decisionmaking. 

Comment (3060) 
Section 5.1.2 illustrates DOE's heavy reliance on assumptions, generic cases, and conceptual models, 
which leaves the reader wondering whether anything in this PEIS is real. 

Response 
For the WM PEIS, DOE evaluated the potential impact of 36 alternatives across five waste types at 
17 "major" sites for air quality, water resources, ecological resources, human health risks, land use, 
infrastructure, economic, social, and environmental justice effects. Potential impacts to human health 
stemming from the requirement for transportation of wastes across a nationwide truck and rail network 
were also considered. 

Any analysis covering such a broad scope as the WM PEIS must, of necessity, be very general in 
nature. To ensure a consistent analysis across alternatives and to present the analytical approach and 
corresponding results to the concerned public and decisionmakers in a succinct and direct manner, 
certain simplifying assumptions were required. As with any such general predictive analysis, certain 
assumptions had to be made regarding timing, context, duration, and level of waste management 
activity under consideration for each alternative. These assumptions and their limitations are noted as 
part of the methodology discussion for each impact parameter. Information about the generic design 
phase is provided in Section 5.2 in Volume I. Section 5 .3 in Volume I describes the methodology and 
assumptions used to determine discharges, resources required or consumed, and costs. Section 5 .4 in 
Volume I describes the methodologies and assumptions used for evaluating the environmental impacts. 

The WM PEIS details the assumptions used in the analysis in discussions that can be found in the 
individual appendices and in the supporting technical reports that are cited in Volume I. Data for the 
analysis are derived from multiple sources, such as site development plans and environmental reports, 
DOE and national laboratory technical reports, and national dat3:bases such as that from the Bureau of 
the Census . Whenever possible, existing data were used in conducting the analysis; however, when 
addressing so many sites and corresponding regions of influence, some limitations on data availability 
and uniformity can be anticipated. 

The WM PEIS analysis will not be the only basis for ultimately making waste management decisions; 
budgets, schedules, and national priorities, as well as other DOE studies, will be considered in making 
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decision A part f imp le enti g nationwide waste management strategy, additional studies will be 
necessary to analyze the impacts of the precise location, capacity, and design of facilities at the 
individual DOE sites. 

Comment (3102) 
Referring to Figure C.1-1 , a commentor asked why facility discharges (outputs) were not analyzed 
against environmental justice, land use , and cultural resources . 

Response 
DOE did consider airborne facility discharges in the environmental justice analysis and found that only 
in a few cases (certain sites for specific waste type alternatives) would there be a potential for 
disproportionately high and adverse impacts to minority and low-income communities . There is an 
environmental justice discussion in each waste-type chapter describing the results of each waste-type 
analysis , Sections 6 .10, 7 .10, 8.10, 9.10, and 10. 10. The land-use analysis did not consider facility 
discharges directly, but did evaluate the degree of flexibility DOE would have in locating waste 
management facilities to avoid such impacts . Discussions of land-use impacts are contained in each 
waste-type chapter in Sections 6.11, 7 .11, 8.11, 9.11 , and 10.11 in Volume I of the WM PEIS . DOE 
did not analyze cultural resources impacts in the PEIS, because the specific locations of proposed waste 
treatment, storage , or disposal facilities at any of the DOE sites are not yet selected. 

Comment (3108) 
At the Hanford Site , existing wastewater treatment facilities do not have the capacity to treat sanitary 
waste . Due to the large plumes of contaminated groundwater, the treatment of choice is evaporation 
lagoons , which are large (tens to hundreds of acres) and lead to the destruction of much habitat. These 
are impacts which should be considered. 

Response 
Sanitary wastewater treatment capability was not included in the waste management facilities that could 
be constructed at each site. Therefore , it was assumed that sanitary wastes would be discharged to 
existing treatment facilities . Impacts to sanitary wastewater treatment plants at the sites are evaluated in 
Sections 6 .12, 7 .12, 8 .12, and 9 .12 in Volume I of the WM PEIS . These sections note that Hanford 
has little excess wastewater treatment capacity. The secondary impacts of constructing additional 
sanitary wastewater treatment capacity are more appropriately evaluated in sitewide or project-level 
NEPA reviews . 

Comment (3369) 
Volume III , Section D .2 .7 .2 . Where did DOE get the 10% of immediately dangerous to life and health 
(IDLH) values used in the absence of a threshold limit value? 

Response 
In the absence of threshold limit values, professional judgment was used to select surrogate values. 
The rationale for the recommended use of 10% of the IDLH values as a surrogate for threshold limit 
values was as follows. Threshold limit values (TLVs) address worker exposure to relatively low 
concentrations of hazardous chemicals under routine operation conditions over an 8-hour per day , 
40 hour per week time period. In the absence of TLVs, the National Institutes of Occupational Safety 
and Health Recommended Exposure Limits (RELs) or Permissible Exposure Limits (PELs) were used . 
If more of these values were available for a hazardous chemical, DOE used 10% of the IDLH value . 
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IDLH value address short-term (30-minute) exposures to relatively high concentrations of hazardous 
chemicals during workplace accidents. Based on professional judgment, 10% of IDLH values was 
considered to provide concentrations that would be similar to threshold limit value concentrations, 
given the differences in the exposure times. 

Note that both threshold limit values and IDLH values pertain to worker exposure. The worker 
population is generally acknowledged to consist of healthy, relatively young people . Emergency 
Response Planning Guideline values also address accident conditions. They pertain to the general 
public, which includes children, senior citizens, pregnant women, and ill people. Therefore, 
modification of IDLH values was thought to be more appropriate than modification of Emergency 
Response Planning Guideline values. 

Comment (3406) 
There is an error in Volume I, Table 5.1-1. ISC2 was developed by EPA and/or EPA contractors, not 
by Oak Ridge National Laboratory. 

Response 
DOE corrected the table. 

Comment (3618) 
Under the transuranic waste No Action Alternative in Section 8. 3 .1, has any aspect of packaging or 
repackaging been assessed as to the health risks, environmental impacts, costs, etc .? If not, why? If 
so , what document(s) gives this analysis? 

Response 
Section 8.3.1 in Volume I of the WM PEIS describes the impacts that are included under the No Action 
Alternative analysis and those that are not (impacts associated with newly generated transuranic waste 
are included and impacts associated with handling retrievable transuranic waste are not). Because there 
is no disposal of transuranic waste under the No Action Alternative, there is no need to retrieve the 
waste. Under the No Action Alternative, it is assumed that stored transuranic waste would continue to 
be stored indefinitely and DOE would continue to characterize and package newly generated 
transuranic waste to meet the Waste Isolation Pilot Plant (WIPP) waste acceptance criteria. 

The results of the analysis for the transuranic waste alternatives are given in Chapter 8 of the 
WM PEIS . Further information is available in the WM PEIS Transuranic Waste Technical Report , 
which is available in the DOE public reading rooms listed in Section 1. 9 in Volume I of the Final 
WM PEIS . 

Comment (3650) 
Why was it assumed that the shipments would occur uniformly over a 10-year period, assuming a 
10-year period to build treatment and storage facilities, when the operation and maintenance at WIPP is 
25 years? 

Response 
DOE manages numerous different· waste streams within the five major waste types . Each waste stream 
requires a unique management system. Recognizing the complexity of reporting construction and 
shipping and operations schedules for each waste-type stream, a generalization was made for the 

5-9 



Volume V - Comment Response Document 

5.1 Impact Analysis Assumptions, Methodologies, Uncertainties 

WM PEIS that would facilitate the estimation of impacts across sites and waste types and allow for the 
calculation of combined waste management impacts from all waste types. This type of generalization is 
not expected to impact the programmatic decisions that will result from the WM PEIS . A 10-year 
operations period was selected as an optimistic, but reasonable , assumption for waste shipments and 
associated treatment and disposal of all waste types . Exceptions to this assumption would include a full 
20-year operations phase (i.e. , construction phase not applicable). 

The WM PEIS considers current inventory plus 20 years of waste generation. It does not conclude that 
no further waste will be generated or that waste management facilities will be retired subsequent to the 
20-year period. Proposed operations at WIPP are analyzed in the WIPP SEIS-11. 

Comment (3804) 
The public is concerned that without site-specific data incorporated into the WM PEIS, DOE could 
make decisions with incomplete data. 

Response 
Site-specific data are used in the WM PEIS impact analyses ,or the cumulative impacts analyses to 
inform the decisionmakers and public about potentially affected resources . Representative data points 
include site size, amount of land designated for waste management activities , population living within 
50 miles of the site, site wind conditions, county of residence of site employees, 1990 Census data on 
counties near the site, sensitive plants and animals that occur at the site, distribution of minority and 
low-income populations in census tracts within 50 miles of the site, and cultural resources listed on the 
National Register of Historic Places. Before implementing WM PEIS decisions , DOE will perform 
additional analyses, as necessary , using site-specific and waste management facility location-specific 
data . 

Comment (3956) 
Table 4-3 in Volume I assumes that socioeconomic conditions and environmental justice only apply to 
counties in which 90% of the site's workforce resides or where the site is located. What is the basis for 
the DOE assumption that the presence of a major nuclear facility does not directly impact surrounding 
counties and populations by exposure to risk from normal site operations, accidents , and waste 
transports? 

Response 
Table 4.2-1 has been corrected to indicate that both the socioeconomic and human health regions of 
influence are encompassed in the analysis of environmental justice impacts . 

Comment (4425) 
DOE should provide in the WM PEIS quantitative estimates of uncertainties in key numbers and 
evaluate alternative research and monitoring programs to reduce these uncertainties to acceptable levels 
for making programmatic and final decisions. Criteria for defining and/or modifying decisions should 
be based on uncertainty considerations including: 

• The costs and potential impacts of near-term decisions versus costs and potential impacts of making 
decisions later, and costs and impacts if early decisions turn out to have been wrong and corrective 
action is or is not taken; 
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• The pot ntial int rference of the alternatives selected on potential future recycling and waste 
treatment, storage , and disposal actions ; 

• How the impacts would compare if one assumes plausible values at estimated 95 % confidence 
intervals that would imply maximum impacts at a site, versus plausible 95 % confidence values that 
would imply minimum impacts at a site (considering uncertainties in the models and assumptions 
versus all uncertainties), and how that would change the relative and absolute impacts of 
alternatives ; 

• Criteria for triggering new decisions, reexamination of decisions already made, creating 
supplemental NEPA documents, or even writing a new PEIS as new and better information and 
methods of impact assessment become available. Timetables for such activities should also be 
provided. At a minimum, routine reevaluation of the need for new PEISs should be conducted 
every 5 years. 

Response 
Because of the programmatic nature of the document and the fact that waste management facility 
locations have not been selected, DOE did not conduct a detailed analysis of uncertainties and their 
potential effects on impacts estimates for the WM PEIS. DOE also did not attempt to factor estimates 
of uncertainty into the analysis to establish ranges of effects. DOE did conduct a qualitative analysis of 
uncertainties for the human health risk assessment (see Volume III , Section D.4). More importantly 
however, DOE structured the PEIS analyses of human health risks and environmental impacts to ensure 
both that the effects would not be underestimated and that they would be estimated consistently from 
alternative to alternative. 

DOE accomplished this goal in three areas--use of site data, impacts estimation, and risk 
assessment--with a variety of techniques. Consistency and accuracy of site data were ensured by: 

• Relying on more recent DOE databases for important variables , such as waste volumes at sites 
where the more recent data affected the comparison of alternatives ; 

• Relying on DOE summary reports and individual site reports for environmental data and 
operational information; 

• Ensuring that individual sites reviewed these data to double-check their accuracy. 

Consistency and conservatism in environmental impacts estimates were ensured by: 

• Applying the same impacts estimation method across all sites and alternatives ; 

• Using conservative estimators of the potential for effects to highlight impacts estimates for review 
by the decisionmakers and public ; 

• Defe rring to site-level analysis those impacts assessments that could not be reliably conducted in the 
PEIS. 
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In particular, DOE established percentage change levels for impacts such as population, land use, and 
infrastructure, and included in the PEIS text all effects that met minimal criteria; e.g., at sites where 
1 % or more of available land area would be required for construction of waste management facilities, 
the site and alternative were highlighted as a potential concern for land-use impacts even though 1 % is 
a minimal use requirement. DOE also checked site development plans for any potential conflicts with 
the type of proposed use . 

Consistency and conservatism in the human health risk assessment were ensured by: 

• Using the best available data on toxicity, accident frequencies , contaminant-specific environmental 
characteristics, and other important parameters; 

• Using environmental-setting data on site meteorology and geohydrology developed by Pacific 
Northwest Laboratories specifically for risk assessment purposes; 

• Using conservatively structured risk scenarios to estimate maximally exposed individual and 
population doses . 

Section D.2.15 in Volume III summarizes the uncertainties in the PEIS health risk analysis. Risk 
estimate uncertainty is also qualitatively differentiated in Section 5.4.1 in Volume I. 

In the notice entitled "Forty Most Asked Questions Concerning CEQ's National Environmental Policy 
Act Regulations," the CEQ indicates that, as a rule of thumb, if the proposal has not yet been 
implemented or if the EIS concerns an ongoing program, an EIS that is more than 5 years old should 
be carefully reexamined to determine if the criteria in Section 1502.9 compels preparation of an EIS 
supplement (46 Fed. Reg. 18026 (1981)). 

In accordance with the CEQ regulations and DOE's NEPA regulations , DOE would prepare a 
supplemental NEPA analysis for the WM PEIS where appropriate . DOE cannot determine at this time 
whether a supplemental analysis would be necessary for the WM PEIS . 

Comment (4514) 
The Draft WM PEIS lacks adequate information on biases in modeling , uncertainties , water pollution 
and other nonairborne routes of exposure, and cumulative impacts; therefore, the results of the 
modeling are inadequate to meet NEPA requirements or to be taken seriously for deciding the 
placement of waste management facilities. The WM PEIS should address how the GENII model (used 
to calculate radioactive unit doses for atmospheric releases) compares to CAP-88, the model used to 
characterize radionuclide transport and exposure for the reported impacts of airborne radionuclides in 
the affected environment and cumulative impacts sections of the WM PEIS , in most Site Environmental 
Reports, and in EPA regulations . The conservatism of these models should also be compared to that of 
ISC-2, ALOHA, RADTRAN4, RISKIND, MEPAS and other models used for human health impact 
assessment in the WM PEIS, along with the models and assumptions used to estimate impacts to 
workers . 

It is not uncommon for air pollution models to differ in conservatism by a factor of 2 or more, since 
some models target most likely impacts, and others target 90 % upper limits to risks. 
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Without adequate information on the relative biases in the models and assumptions used to compute 
impacts, associated uncertainties, and the results of this on the modeled results, it is not possible to: 

• Combine the estimated human health impacts from different models to determine overall 
cumulative impacts in a scientifically defensible manner; 

• Adequately evaluate the limitations of available information and modeling for making 
programmatic decisions; 

• Know how seriously to take the modeled impacts when using such results for decisionmaking; 

• Objectively evaluate which waste management siting decisions can be made with confidence 
concerning their relative impacts on human health now, which should be reevaluated when better 
information becomes available, and which should be deferred until adequate information on impacts 
becomes available; 

• Evaluate the need for existing and alternative future monitoring, modeling, and impact assessment 
work to improve the decisionmaking process and to avoid unnecessary adverse impacts on human 
health and the environment. 

In addition, the assessment of human health impacts of the alternatives ( except for waste disposal) and 
of existing sites in the Draft WM PEIS focuses exclusively on the effects of airborne pollution and, in 
some cases (mainly CAP-88 modeling of site impacts in Chapter 4 and 11), associated deposition on 
soil and biota. Other pathways of exposure dominate the impacts of many DOE sites. Furthermore, 
most waste storage and treatment systems and associated activities result in some discharges to surface 
water, if only from sludge thickening, final cleaning of contaminated equipment and personnel, etc. 
DOE should consider the facts that aqueous emissions and associated contamination of surface water 
and fish are expected to dominate the impacts of the high-level waste treatment at West Valley 
Demonstration Project (WVDP), according to the site safety report. 

The Draft WM PEIS fails to document that the waste treatment alternatives will not result in discharges 
to surface water and other pathways of exposure that would cause much higher impacts than the 
impacts modeled. Without such an analysis, or a commitment to true zero discharge to surface-water 
pathways from DOE sites (which would involve a lot of evaporators and associated air emissions not 
analyzed in the WM PEIS), the modeling in the WM PEIS is incomplete and the missing information 
could be very significant. 

Response 
Appendix D in Volume III, and Appendices E and F in Volume IV of the WM PEIS describe the 
models used in the assessment of stationary source and transportation risks, and the rationales for the 
selection of these models . For example, DOE used GENII to model airborne releases in the WM PEIS 
because it enables the assessment of both acute and chronic exposures. CAP-88 is used to model only 
chronic exposures. 

The WM PEIS used different types of models to estimate potential risks from stationary sources, such 
as waste management facilities, versus those from wastes transported under the Regionalized and 
Centralized Alternatives. The risk analyses for waste management workers considered the effects of 
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shielding on limiting exposures to direct radiation from tationary ource . However, the transportation 
assessment could not use shielding as a factor in reducing exposures because of uncertainties about 
potential locations of the receptors (e.g., the offsite population) in relation to the shipments. As a 
result, the transportation radiological risk estimates are conservative, i.e., higher than would be likely 
to occur on the implementation of the alternatives. This difference in conservatism does not complicate 
the risk management decisionmaking process because transportation radiological risk estimates are 
routinely lower than transportation physical trauma risks . Therefore , the risk manager must balance 
potential risks associated with exposure to radionuclides and radiation released from waste management 
facilities under the various alternatives against potential transportation risks associated with physical 
trauma from accidents. 

Given the variety of data sources, models, and assumptions used in the WM PEIS, detailed 
explanations of individual model code biases are not warranted. Uncertainties introduced by such 
biases were systematically applied across sites and waste management alternatives. Therefore, they are 
not likely to influence the comparison of risks among the alternatives . Additional information about 
uncertainties involved in the health risk and transportation assessments is presented in Appendix D 
(Volume III) and Appendix E (Volume IV). 

DOE has added text to Section 5.4.3.3 in Volume I and Section C.4.3.4 .10 in Volume III to discuss the 
vulnerability of the various sites, including WVDP, to surface water quality impacts . Since the 
WM PEIS does not propose specific locations for waste management facilities on sites, DOE believes 
that impacts to surface-water quality would be more appropriately analyzed in sitewide or project-level 
NEPA reviews. 
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Comment (14) 
Cornmentors are concerned about radiation exposure to the general public and workers, with and without 
accidents. 

Response 
DOE performed detailed analyses using conservative assumptions to estimate health risks to the general 
public and workers that could result from potential radiation exposures from both routine waste treatment 
and storage facility operations and facility accidents. The results of the detailed analysis for each waste 
type are presented in Chapters 6 through 10 in Volume I. Cumulative impacts are presented in 
Chapter 11. The WM PEIS Summary document provides an overview of the risks involved for all 
alternatives for each waste type, and for each site. 

Comment (16) 
Commentors are concerned about the health and safety impacts of waste treatment, storage, and 
disposal activities at Lawrence Livermore National Laboratory (LLNL) because of the proximity of 
homes and apartments to the site. 

Response 
The WM PEIS evaluates health risks to the maximally exposed individual at each site, including LLNL. 
The maximally exposed individual is a hypothetical person who would receive the largest dose from 
waste management activities. In addition, the PEIS evaluates risks to persons living within a 50-mile 
radius from the geographic center of the site (for smaller DOE sites and from an existing waste 
management location at each of the larger DOE sites). Section 5.4.1.2 in Volume I contains a 
discussion of the populations and individuals at risk. 

For each candidate site, the WM PEIS evaluates the potential for environmental impacts resulting from 
programmatic waste management activities (see Volume I, Chapters 6 through 10). The evaluation 
considers potential impacts from routine treatment and storage facility operations, facility accidents , 
incident-free transportation, and transportation accidents. In addition, the PEIS estimates cumulative 
impacts from existing site conditions, the proposed waste management actions, and other reasonably 
foreseeable future actions (see Volume I, Chapter 11). In general, the environmental impacts 
associated with waste management activities under all alternatives considered in the PEIS would be 
small . For impacts that would not be small, DOE would implement mitigation measures to reduce or 
eliminate the impacts, and, where applicable, comply within regulatory requirements. Therefore, there 
is no reason to believe that waste management activities at LLNL would have a significant negative 
impact on public health and safety in the communities around the site. 

Comment (17) 
Commentors believe there is a need for national baseline health data to determine health effects. 

Response 
The WM PEIS does not attempt to establish the baseline health risks resulting from past and current 
exposures at each site or from non-DOE sources. Dose recons~ruction estimates have been prepared 
for the Hanford Site and similar efforts are ongoing at a number of other DOE sites . However, 
information on historic site-specific radiation doses is limited and, at this time, DOE does not have 
sufficient data to address existing baseline health effects from activities at all sites across the complex. 

5-15 



Volume V- Comment Response Document 

5.2 Human Health Risk Assessment 

The estimated health risks in the WM PEIS from the implementation of the proposed waste 
management actions are generally quite small . Therefore, they would present little additional 
incremental risk to the existing baseline risks at the various sites. 

Comment (34) 
A commentor questioned the usefulness of estimating impacts to the maximally exposed individual. 

Response 
The maximally exposed individual is the individual member of the receptor population who is estimated 
to receive the highest total chemical intake and/or radiation dose from the airborne pathway over the 
individual's lifetime. Estimates of maximally exposed individual exposure and risk are useful because 
they are assumed to include the potential risk for other members of the population; i.e., the risks for 
most members of the population should be less than those estimated for the maximally exposed 
individual. Chapter 5 in Volume I and Appendix D in Volume III of the WM PEIS contain more 
details on the risk analysis methodology and human health risk estimates . 

Comment (156) 
A commentor is opposed to toxic waste impacts on health and safety in any and all communities . 

Response 
Minimization of potential health and safety risks and impacts will be a critical consideration for the DOE 
decisionmakers when selecting the alternatives for implementing waste management activities. In the 
WM PEIS, DOE determined potential health risks by detailed analyses, including (1) the risk to local 
residents from ongoing activities at the site; (2) the risk to workers from chemical, radiological, and 
physical hazards on the site; (3) the risk associated with transportation off the site; and (4) the risk to 
future individual receptors from disposal. In general, the health and safety impacts for all sites under all 
alternatives would be small. For impacts that would not be small, DOE would implement mitigation 
measures to reduce or eliminate the impacts and, where applicable, comply with regulatory requirements. 
During further selection, design, and implementation stages of waste management projects, DOE would 
take steps to minimize any impacts for alternatives or sites that could have unacceptable health and safety 
impacts. 

Comment (180) 
The City of Tracy is downwind from LLNL and Site 300 for most of the year and would be impacted 
by escaping radioactive and hazardous waste. This raises questions about the safety of City residents. 
One commentor was specifically concerned about risks from nuclear weapons production at LLNL and 
its resulting waste. 

Response 
While the potential risks of weapons research activities are outside the scope of the WM PEIS, the 
wastes from LLNL activities are addressed. (It should be noted that LLNL is not a nuclear weapons 
production facility; it is a research facility, and in that facility, nuclear weapons design research, not 
production is conducted.) DOE determined potential health risks to the general public from both 
normal waste management facility operations and accidents by taking into account local meteorology, 
hydrogeology, and population distribution when assessing the potential impacts of managing low-level 
mixed waste, low-level waste, and transuranic waste at LLNL. Chapters 6, 7, and 8 in Volume I 
provide the results of the detailed analyses for each of these waste types, respectively . Chapter 11 
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discusses cumulative impacts . he analyses indicate that air quality and water quality impa ts from 
waste management activities at LLNL would not exceed regulatory limits. If DOE decides to site a 
new waste management facility at LLNL, it would establish design and operational limitations to ensure 
that releases from the facility would be maintained below regulatory limits. 

Comment (384) 
Commentors are concerned about family safety and requested that DOE clarify whether ANL-E residents 
would face potentially negative health impacts as a result of the alternatives considered in the WM PEIS . 

I 

Response 
The WM PEIS evaluated the potential health risks from the treatment and disposal of low-level mixed 
waste and low-level waste and the treatment of transuranic waste at ANL-E. The results of these 
analyses are presented in Sections 6.4, 7.4, and 8.4 in Volume I. The health of the offsite public at 
ANL-E is not expected to be adversely affected as a result of the proposed waste management actions. 

Comment (481) 
I am alarmed by the recent proposal to make LLNL a site for treating mixed wastes. The proposed 
thermal treatment seems risky and dangerous, and transportation risks seem worth a second analysis . 

Response 
The WM PEIS does not propose a specific waste treatment technology for LLNL or for any other DOE 
site . Rather, DOE analyzed treatment technologies at many candidate sites, including LLNL. Thermal 
treatment technologies were evaluated at each candidate site to enable a comparison of potential impacts 
between sites. Thermal treatment is a currently available technology that can be an effective treatment 
process . DOE is aggressively seeking to develop other technologies to treat its wastes. DOE will not 
select a treatment technology as a result of analyses conducted in this PEIS , i.e ., further studies , and 
NEPA reviews, as appropriate, would be prepared before such a decision is made. Refer to 
Section 3.7 in Volume I of the WM PEIS for a discussion of DOE's preferred alternatives for low-level 
mixed-waste treatment. 

Transportation risks due to the properties of the cargo would generally be low, and risks from vehicle 
accidents would result in a maximum of one potential fatality for all options considered. When a 
specific technology is proposed for a specific site, human health impacts will be among the factors 
considered. 

Comment (494) 
The toxicity standards data used to determine risks and hazards are under review and might be 
changed. If these input parameters change, the magnitude of the risk problem described in the WM 
PEIS results would also change. 

Response 
The inhalation dose conversion factors (DCFs) used in the WM PEIS for both the worker and public 
radiological risk estimates come from the International Commission on Radiological Protection's 
Report (ICRP) 30 (1979-1988). Since the completion of the PEIS , there have been revisions made to 
ICRP 30 concerning the tissue weighting factors , biokinetic models , and additional dosimetric data . 
The current publications include ICRP 68 for workers and ICRP 72 for the public . Comparisons of 
ICRP 30 and 68 , and ICRP 30 and 72, were made to assess possible effects on the PEIS risk estimates 
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for work and th publi , re pe tively . ince the ENII computer model used to assess risk to the 
public incorporates 250 radionuclides, only the radionuclides which typically drive risks were 
compared. These included isotopes of cesium, plutonium, technetium, thorium, and uranium. Since 
the differences between ICRP 68 (worker) and 72 (public) were negligible, the comparisons for the 
worker and public using current DCFs versus ICRP 30 are nearly identical. The DCFs for most of the 
plutonium isotopes changed by one-half to one order of magnitude. For thorium-229 and thorium-230 
the DCFs changed by slightly more than one-half an order of magnitude; thorium-232 was the only 
radionuclide that changed by more than one order of magnitude. For uranium, only uranium-232 
changed by slightly more than one-half an order of magnitude. Therefore, use of the updated DCFs 
might cause some risk estimates to change by, at most, a factor of ten. Any such changes would be 
systematically applied across all alternatives and to all sites, so the relative differences among the waste 
management alternatives would not be expected to change. 

Comment (562) 
Why were the models selected for the risk evaluation chosen, and how do they differ from other 
accepted codes such as RESRAD and PRESTO-EPA? How are the MEPAS/GENII codes different 
from DOE/ANL's RESRAD code? 

Response 
WM PEIS analysts selected the models for their ability to address specific situations (e.g., atmospheric 
emissions , radiological dose assessment, groundwater transport, etc.). No two models were used for 
the same purpose. The selected models were used to estimate future concentrations of contaminants 
and subsequent risks . 

For example, DOE updated the PRESTO-EPA code to include the toxicity values needed to evaluate 
the cancer and noncancer effects of exposures to hazardous chemicals. The MEPAS/GENII codes 
were used rather than RESRAD to enable the evaluation of chemicals in groundwater scenarios and far
field transport scenarios. Additional descriptions of the models used to estimate health risks from waste 
management facilities and transportation can be found in Appendices D, E, and Fin Volume III and IV 
and the technical reports that support these appendices. 

Comment (583) 
A comrnentor is concerned about the potential for disasters during the transport and storage process, and 
the environmental risks to life, water, and air for future generations. 

Response 
DOE used conservative assumptions to estimate the potential health risks to the maximally exposed 
individual and to general public within a 50-mile radius either from an existing waste management facility 
or the geographic center of the site for both normal operations and accidents . The results of the detailed 
analyses for each waste type are presented in Volume I, Chapters 6 through 10. Cumulative impacts are 
presented in Chapter 11 . The analyses show that the health risks to the maximally exposed individual and 
the offsite public generally would be small. For impacts that would not be small, DOE would implement 
mitigation measures to reduce or eliminate the impacts and, where applicable, comply with regulatory 
requirements. 

The WM PEIS includes a detailed assessment of the risks of a complete range of credible transportation 
accidents for both rail and truck transportation, including low-probability /high-consequence and high-
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probability/low-consequence accidents . Emergency plans and equipment are in place at DOE ite to 
respond to these types of accidents and other emergencies. Emergency response plans are required by 
State and local authorities to deal with any emergency situation. DOE, the U.S. Department of 
Transportation, and the Federal Emergency Management Agency assist in review and modification of 
these plans, if requested. In addition, DOE provides for Radiological Assistance Program Teams 
consisting of trained experts equipped and prepared to quickly respond to an accident and assist local 
emergency response personnel, if requested. 

Comment (619) . 
Commentors are concerned about the health and safety impacts of importing wastes to LLNL. 

Response 
Under the Decentralized Alternative and some of the Regionalized Alternatives, LLNL is a candidate to 
receive wastes from other sites for treatment and disposal. In general, the WM PEIS analysis finds that 
human health and safety and environmental impacts under all alternatives for all sites would be small. 
For impacts that would not be small, DOE would implement mitigation measures to reduce or eliminate 
the impacts and, where applicable, to maintain compliance with regulatory requirements . There are no 
notable national trends for offsite population risks from treatment; however, some sites, such as LLNL, 
might require different technologies to minimize treatment risks. Before waste management decisions 
can be implemented, studies will be necessary to identify the precise location, capacity , and design of 
facilities at the individual DOE sites . As a part of that process, DOE will consider the results of 
existing relevant or required new sitewide or project-level NEPA reviews, which would consider the 
potential for health and safety impacts based on site-specific conditions . 

Comment (727) 
A commentor stated that the WM PEIS must include the increase in disease and death due to leakage. 

Response 
The commentor is concerned about "leakage," which DOE assumes refers to releases of hazardous 
materials during both routine operations and accidents at waste management facilities. Human health risks 
resulting from routine operations and accidents at conceptual waste management facilities are addressed in 
the WM PEIS. Volume I, Chapter 5, describes the approach and analytical methods used to evaluate 
human health impacts . Chapters 6 through 10 address the impacts of managing the five WM PEIS waste 
types , and Chapter 11 describes cumulative impacts. Additional details about the methodologies and 
assumptions used to assess health impacts can be found in Appendices D, E, and F . 

Comment (881) 
A commentor stated that cancer is already raging in western Kentucky (without Paducah being a waste 
management facility) . 

Response 
Human health risks (e.g ., cancer) constitute a site-specific impact parameter analyzed in the WM PEIS . 
Offsite population human health risks and offsite maximally exposed individual health risks are 
cumulative impact parameters addressed in the WM PEIS (See Volume I, Section 11.12) . The health 
risk analysis suggests that adverse health effects from the operation of waste treatment facilities located 
at Paducah would be small. Public health impacts from disposal would similarly be small after 
implementation of mitigation measures necessary to ensure that DOE would not exceed radionuclide 
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and/or chemical-specific limits. Volume III, Appendix D, describes in more detail waste management 
facility human health risk estimates. 

The information on existing conditions addresses only exposures that currently can be attributed to site 
activities , and not baseline health risks from non-DOE sources. The WM PEIS does not attempt to 
establish the baseline health risks resulting from past and current exposures at each site or from non
DOE sources. Dose reconstruction estimates have been prepared for the Hanford Site and similar 
efforts are ongoing at a number of other sites . However, information on historic site-specific radiation 
doses is limited and, at this time , DOE does not have sufficient data to address existing baseline health 
effects from activities at all sites across the complex. 

Comment (892) 
A commentor stated that the WM PEIS sections dealing with potential adverse human health effects 
(Chapter 5 in Volume I and Appendix D in Volume III) appear to be well developed and comprehensive, 
and risks to public health from transportation and storage of DOE waste materials, as expressed in the 
WM PEIS, are reasonable. 

Response 
Thank you for your comment. 

Comment (1168) 
A commentor stated that the most important consideration in the decision to locate a waste management 
facility at PGDP is the potential adverse affects on future generations. 

Response 
A key objective of the WM PEIS is to help protect the health and safety of the current population and of 
future generations. Minimization of potential future health risks will be a primary consideration for the 
DOE decisionmakers when selecting the alternatives for implementing waste management activities. 

Comment (1255) 
If waste is not handled properly, cities within a 50-mile radius of PGDP could be affected by radiation. 

Response 
DOE performed a number of risk assessments during the preparation of the WM PEIS, among them an 
examination of potential effects on human health and the environment around PGDP. DOE chose a 
50-mile radius to represent the offsite population which could be affected . Using this very conservative 
radius, these studies concluded that risks to public health and the environment at PGDP would be small 
under any of the alternatives described in the PEIS (see Section 11.12.2, Volume I.) 

Comment (1505) 
A commentor stated that under two of the Regionalized Alternatives, low-level wastes and low-level 
mixed wastes, would be brought to the LLNL Main Site first for treatment, and that there has been 
inadequate attention to what it would mean to put these very hazardous wastes in areas with earthquake 
faults and 6 million people within a 50-mile radius. 
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Response 
Sixteen candidate disposal sites were selected for evaluation based on screening performed by DOE in 
coordination with the States under the Federal Facility Compliance Act. Three exclusionary criteria were 
applied, including that sites could not be located within 200 feet of a seismic fault. 

DOE performed detailed analyses using conservative assumptions to determine the potential health risks to 
the general public living within a 50-mile radius from an existing waste management facility at LLNL, 
for both routine facility operations and accidents, including seismic events (earthquakes) . The analyses 
were designed to include the potential impacts from all reasonably foreseeable conditions. In addition, the 
PEIS assumes the use of generic or conceptual facilities. Actual facility design would include safety and 
security measures. Waste management facilities constructed by DOE would be designed to the 
appropriate local seismic standard. 

The results of the detailed analyses for each waste type are presented in WM PEIS Volume I, Chapters 6 
through 10, and in the cumulative impacts discussion presented in Chapter 11. The analyses show that the 
health risks to the population from the proposed waste management actions generally would be low. 

Comment (1514) 
DOE has failed to present an adequate public health case for the proposal supported by the WM PEIS. 
DOE has not adequately characterized or assessed the risk of existing inventory and ongoing operations at 
the contaminated sites. We don't know why we are being asked to spend $40 billion to move wastes 
around. 

Response 
For each of the alternatives being considered, the impacts to the general public that could result from both 
normal operations and accidents were determined by detailed analyses of potential health risks , including 
(1) the risk to local residents from ongoing activities at the site; (2) the risk to workers from chemical, 
radiological, and physical hazards onsite; (3) the risk associated with transportation offsite; and (4) the risk 
to current and future generations associated with disposal. These analyses used conservative assumptions . 
The results of the detailed analyses for each alternative are presented in the WM PEIS Volume I, 
Chapters 6 through 10, and the cumulative impacts presented in Chapter 11. The analyses show that for 
all alternatives health risks would generally be small . 

As required by NEPA, DOE has also evaluated a No Action Alternative, which represents the 
continuation of current operations . DOE also evaluated alternatives that minimize waste transportation 
(Decentralized Alternatives) and that maximize waste transportation (Centralized Alternatives) . Thus, 
DOE believes that the impacts of transporting wastes were considered. Transportation costs would be 
highest for the Centralized Alternatives, but are still a small percentage of the total costs. 

Comment (1613) 
The risk numbers in the WM PEIS are disturbing and should be reevaluated, since they show significant 
health effects over 20 years, and appear to be much higher than any other study; for example, the 
percentage of fatalities due to radioactivity is much higher. 

Response 
The approach taken in the WM PEIS was first to identify the groups potentially at risk and then to 
compare the risks to these groups and individuals if the different alternatives were implemented. The risk 
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assessm nts ondu t d ~ r the WM PEIS u ed conservative assumptions and best estimates when data 
were only generally known or where processes have not been demonstrated fully. 

A more conservative approach enables the WM PEIS to include a larger number of scenarios and causes 
the risk estimates to be higher. Mitigation measures such as tighter waste acceptance criteria, better air 
pollution control equipment and containment structures, safer packaging for transportation, etc. , would be 
evaluated, as appropriate, when actual facilities are proposed for construction. 

Comment (1728) 
DOE needs to consider how close Rocky Flats Environmental Technology Site (RFETS) is to public 
residences and the uses of the potentially contaminated water in these communities. 

Response 
The health risk analyses conducted for the WM PEIS include assessment of potential risks to members 
of the offsite population from the proposed treatment of low-level mixed waste, low-level waste , and 
transuranic waste at RFETS . Members of the offsite population living within 80 kilometers (50 miles) 
from the center of RFETS are assumed to be exposed to radionuclide and hazardous chemical 
contaminants released from conceptual thermal treatment facilities . As explained in the description of 
the air dispersion modeling used to estimate risk (see Appendix D in Volume III of the WM PEIS) site
specific data were used as inputs to the environmental fate models . For RFETS, information on the 
distribution of the population living within 50 miles from the center of the site was used, along with 
data on prevailing meteorological conditions at the site . The results of the health risk analyses , 
presented in Chapters 6, 7, and 8, and in the Volume II Site Data Tables, suggest that adverse health 
effects in the offsite population living in the vicinity of RFETS resulting from the treatment of low-level 
mixed waste , low level waste, and transuranic waste should be small. 

DOE also evaluated the potential health risks resulting from the proposed disposal of low-level mixed 
waste and low-level waste at RFETS . Risks from consumption of contaminated groundwater were 
evaluated using a very conservative analysis . The analysis assumed that a future hypothetical farm 
family living on the site established a well located 300 meters (984 feet) from the center of a disposal 
unit. The farm family is assumed to be located so that they receive the highest possible exposure to 
contaminants leached to groundwater from disposal units . A series of families is assumed to live at this 
location for 10,000 years . Each family is assumed to have a lifetime of 70 years; therefore, 
143 lifetimes were evaluated. 

The results of the analysis , presented in Sections 6 .4 .1. 8 and 7.4 .1. 7 in Volume I, are risk estimates 
for an individual member of the farm family lifetime expected to receive the highest potential exposure . 
The chemical constituents of low-level mixed waste were estimated to result in higher groundwater 
contamination and potential health risk than the radionuclide constituents . However, these risks can be 
mitigated by the use of more effective waste treatment processes than those modeled for the WM PEIS. 

Sections 6 .4 .1. 9 and 7.4 .1. 8 of the Final WM PEIS also present the results of the risk vulnerability 
analysis for potential collective or population risk from waste disposal. The results of the analysis 
suggest that RFETS is intermediate among the 16 proposed DOE disposal sites in its potential for 
adverse risks to offsite populations from waste disposal. 
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Comment (1735) 
Although it is true that uncertainties resulting from assumptions concerning toxicological effects and 
exposure scenarios are systematic in nature, uncertainties resulting from inadequate estimates of 
exposure concentrations may vary by orders of magnitude from site to site. The application of generic 
fate and transport models to sites with very different geologic and hydrologic characteristics will yield 
very different degrees of uncertainty. 

Response 
Volume I, Section 5.4.1.1, of the WM PEIS discusses the uncertainty in the risk estimates. The 
environmental fate and transport models used in the risk assessment are described in Appendix D in 
Volume III . These models were applied consistently to all sites in order to have comparable results. 
Where possible, actual site-specific hydrogeological and meteorological data were used as inputs to 
these models to develop the exposure and risk estimates. Generic data were substituted if site-specific 
data were not unavailable. 

The WM PEIS risk assessment assumptions were intended to yield reasonably conservative risk 
estimates (i.e., estimates that tend to overestimate rather than underestimate risk) using the best 
available data at the time of the analysis and state-of-the-art models. Additional site-specific and 
facility-specific analyses might be needed prior to site-specific project implementation. 

Comment (1752) 
DOE needs to include additional discussion about the long-term health impacts from low levels of 
radiation exposure. DOE needs to consider exposure and impacts over several decades. 

Response 
DOE analyzed the potential chronic or long-term health effects in offsite populations resulting from 
airborne releases of radionuclides and hazardous chemicals during waste treatment and storage 
operations, as described in Volume I, Chapter 5, of the WM PEIS. The waste management operations 
are generally assumed to occur over a 10-year period. Exceptions to this assumption would include a 
full 20-year operations phase (i.e., construction phase not applicable) for the No Action Alternative, 
and the site-specific operational periods for high-level waste storage facilities, which are discussed in 
Chapter 9 in Volume I of the WM PEIS. The resulting health impacts are evaluated over the assumed 
70-year lifetime of the offsite populations potentially exposed. 

In addition, the potential risks to future individuals resulting from the disposal of low-level mixed waste 
and low-level waste are assessed for a 10,000-year period. The results of these analyses are presented 
in Sections 6 .4 .1. 8 and 7. 4 .1. 7 in Volume I. 

Comment (2072) 
Section 5.4 states that no calculation of secondary pollution resulting from disposal was made because the 
effects would be small compared to treatment, storage, and disposal. This is a misplaced comparison. 
Relevant here are the effects of this secondary pollution compared to the overall effects of DOE's waste 
management effort. Since the WM PEIS shows zero offsite impacts on the population, even a small 
secondary effect could significantly change this picture. 
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Respon e 
Section 5.4 of the WM PEIS states that "secondary pollutant" discharges resulting from the burning of 
fuel for waste treatment are analyzed in the air quality sections of the waste-type chapters. The air quality 
impacts analysis considered emissions of criteria pollutants from waste incineration and from combustion 
processes used to provide heat for buildings . Emissions of these pollutants were compared to applicable 
standards to determine compliance. The standards are set, in part, through consideration of adverse health 
effects . Therefore, the health impacts of "secondary pollutants" were indirectly considered in the air 
quality impact analysis . Secondary pollutants discharged from waste treatment facilities were not 
considered in the health risk assessments conducted for most waste types because the potential impacts 
from exposure to these contaminants are expected to be minor in comparison to impacts from releases of 
radionuclides and hazardous chemicals. However, emissions of dioxin from hazardous waste treatment 
facilities were considered in the health risk analysis conducted for that waste type, the results of which are 
presented in Section 10.4 in Volume I of the WM PEIS . The estimated population risks from the routine 
operation of treatment facilities were generally small for most sites and most waste types, but not zero . 

The health risk analysis also included evaluation of potential impacts of waste transportation. Impacts 
from transportation included estimation of excess latent cancer fatalities resulting from exposure to diesel 
exhaust (see Appendix E in Volume IV for additional details). DOE has revised Section 5.4 in Volume I 
to include these clarifications. 

Comment (2095) 
A commentor from the Brookhaven National Laboratory (BNL) area stated that DOE should avoid the 
possible incidence of cancer due to hosting a disposal site or acceptance of offsite DOE waste, since 
long-term low-dose exposure to radiation has not been shown to be safe . 

Response 
DOE assumes the commentor is referring to BNL hosting a disposal facility. As explained in the 
alternatives, BNL would manage only its own low-level mixed waste and low-level waste . BNL would 
dispose of such wastes only under the Decentralized Alternative. It would not dispose of any offsite 
wastes . The results of the health risk analyses for BNL-relevant waste streams of low-level mixed waste 
and low-level waste are presented in Volume I, Sections 6.4 and 7.4, respectively, of the WM PEIS. The 
WM PEIS health risk analysis includes consideration of adverse health effects potentially resulting from 
long-term exposures to low doses of radiation, including both cancer and non-cancer effects . The PEIS 
estimates that the health risks associated with the proposed future waste management activities at BNL 
may, in general, be considered small. The WM PEIS assesses potential health risk impacts on a 
programmatic scale. Locations for actual disposal facilities will be selected based on sitewide or project
level NEPA reviews . Prior to disposal, DOE would conduct performance assessments to ensure 
protection of human health and the environment. 

Comment (2135) 
The risk assessment analysis considered radioactive exposure . There is also volatile organic compound 
exposure, and often one multiplies the effect of the other. DOE needs to consider the additional risk to 
the population. 

Response 
Risks from exposure to hazardous chemicals, including volatile organic compounds, are considered in the 
WM PEIS for the waste types that contain these compounds (i.e. , low-level mixed waste, transuranic 
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waste, and hazardous waste) . Appendix Din Volume III of the PEIS contains a detail d de cription of the 
methodology used to evaluate health risks from radiation and hazardous chemicals . Section D.2.6 .3 
describes the differences in radionuclide and chemicals exposures . DOE added this information to 
Section 5 .4 .1. 4 in Volume I. As described in Section D. 2. 5 .1, the methodology did not address the 
potential interaction of exposure to radiation and hazardous chemicals, since little is known about 
synergistic and antagonistic effects. 

Comment (2161) 
The WM PEIS health risk estimates are way too low and undermine the credibility of the PEIS. 

Response 
The WM PEIS health risk estimates are based on the use of various assumptions, the best available data at 
the time of the analysis, and state-of-the-art models. A summary description of the environmental fate 
and dose conversion models used in the analysis is presented in Volume I, Table 5.1-1. The assumptions 
made in performing the program-level screening analyses were intended to yield reasonably conservative 
risk estimates (i.e., estimates that tend to overestimate rather than underestimate risk). The methods used 
to estimate health risk, described in summary form in Section 5 .4 .1 in Volume I and in detail in 
Appendix D in Volume III, have been found to be reasonable by a peer review panel, EPA, and the 
Centers for Disease Control. Note that the WM PEIS health risk estimates address only the risks resulting 
from exposure to contaminants released from waste treatment, storage, and disposal facilities . Sitewide or 
project-level NEPA analyses would contain more detailed assessments of worker and public health risks. 

Comment (2163) 
DOE needs to look at the epidemiology associated with sites such as RFETS and the Oak Ridge 
Reservation (ORR), including the Piketon Site, that had a high incidence of stomach cancers, to help them 
better understand the risk of cancer at this site. 

Response 
The WM PEIS examines the potential exposure of offsite poprtlations to radionuclides and hazardous 
chemicals released from waste treatment facilities. In addition, in the evaluation of cumulative impacts, 
modeling estimates of annual radiation doses are considered from existing site activities and other potential 
future actions. Historical site-specific radiation doses have not been addressed because the availability of 
this information is limited. The estimated offsite population risks from the proposed waste management 
actions generally would be small; therefore, they would present little additional incremental risk to 
whatever the historical radiation exposures from natural background and previous practices might be at 
the various sites. 

Comment (2168) 
Workers need to be informed when they have been exposed. 

Response 
DOE maintains a comprehensive safety program for controlling, monitoring, and recording the exposure 
of workers to radiation and radioactive materials in accordance with Federally mandated standards and 
regulations. These standards are established in DOE Order 5480.11 , which addresses worker radiation 
protection. As part of this monitoring program, workers are provided information on the exposures that 
they could receive on the job. as well as reports on any previous exposure that they might have received. 
Details of the safety programs are available from DOE officials at each site. DOE must also comply with 
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th DOE upational radiation protection regulations (10 CFR 835). Subpart I of these regulations 
contains reporting requirements to individuals . 

Comment (2191) 
DOE dose calculations are based on current site boundaries and land uses and ignore the fact that more 
and more people will be on the sites . For example , the WM PEIS ignores the fact that people using the 
Columbia River are far closer and receive more radiation than the hypothetical maximally exposed 
individual at the boundary of the Hanford Site . 

Response 
The health risk analysis in the WM PEIS assumed that current site boundaries will remain the same 
throughout the 20-year period of analysis of the proposed waste management actions . As described in 
Section 5.4.1.2 in Volume I of the PEIS, three potential groups of receptors were evaluated: (1) the 
offsite public, (2) waste management workers, and (3) onsite workers not involved in waste 
management actions. The health risks estimated for the latter group can be indicative of those that 
could be expected for individuals located inside existing site boundaries . As noted in Section 4.3.8, 
future land-use issues will be considered in sitewide and project-level NEPA analyses . 

Comment (2290) 
I don't think that the exposure risks that you put forth in this PEIS, which come to about 70 years , are 
enough when you consider the long half lives of many of the elements and radionuclides that you are 
talking about. I think we have to look ahead to seven generations . 

Response 
As described in Section 5.4 .1.2.2 in Volume I of the WM PEIS, the hypothetical farm family is 
assumed to move directly onto a site 300 meters (984 feet) downgradient from the center of an 
underground disposal facility . A series of families is assumed to live there for 10,000 years . Each 
family lifetime is assumed to be of 70 years duration; therefore, 143 lifetimes were evaluated, which is 
much more than seven generations . This hypothetical farm family was assumed to be exposed to 
radiation at a time when there had been a leak from the disposal facility and when institutional controls 
(fences, warning signs, land records , etc .) no longer existed. This hypothetical farm family is assumed 
to be located so that they receive the highest possible exposure to contaminants in groundwater . 

Comment (2293) 
I don't hear anything about autoimmune systems health risks, which is something that is coming out more 
and more in a lot of studies , and is devastating the health of the community. 

Response 
The health effects endpoints evaluated in the WM PEIS health risk analyses included cancer incidence, 
cancer fatality, and genetic effects resulting from radiation exposure, and cancer incidence and noncancer 
effects resulting from exposure to hazardous chemicals. Immunotoxic effects were included in the 
evaluation of noncancer effects for chemical contaminants that have reference doses or reference 
concentrations based on immune system effects, as described in Section D.2.5 in Volume III . 

Comment (2300) 
DOE must protect worker and public health and safety, first and foremost. 
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Response 
Worker and public health and safety are important concerns for DOE. The WM PEIS estimates potential 
health risks for workers and the public for the proposed waste treatment, storage, and disposal actions . 
As stated in Volume I, Section 2.2, DOE will manage its current and anticipated volumes of the five WM 
PEIS waste types in compliance with all applicable Federal and State laws, to protect public health and 
safety, and to enhance protection of the environment. 

Comment (2315) 
The WM PEIS cancer rate assumptions leave out pregnant women, fetal exposure risks, and genetic 
resistance or susceptibility to cancer and exposures. 

Response 
Section D.2.2.1 in Volume III of the WM PEIS states that whil~ the human health risk analysis did not 
explicitly include risks to sensitive subpopulations (e.g., pregnant women), sensitive subpopulations 
were considered in the development of the toxicity values used in the analysis. 

For radiological exposures, the risk factors used to estimate the risk of cancer and adverse genetic 
effects were taken from International Commission on Radiological Protection Publication 60. These 
factors differ for workers and the general population. The general population includes the more 
sensitive younger age groups and pregnant women not included in the worker population. 

For chemical exposures, DOE used EPA slope factors and reference doses or reference concentrations . 
EPA used uncertainty factors to derive these toxicity benchmark values from animal toxicity tests. The 
uncertainty factors used to develop slope factors and reference doses and concentrations ensure that the 
values are valid for a wide range of potential receptor groups, including sensitive subpopulations such 
as children, pregnant women, and the elderly. 

Comment (2327) 
A commentor requested that the Illinois Department of Health conduct a study of pediatric cancer rates in 
the ANL-E area before any decision is made, because there is a higher than expected incidence of cancer. 

Response 
The WM PEIS health risk impact assessment examined potential Waste Management Program effects on 
workers and the public as a result of the proposed waste management actions at ANL-E. DOE estimated 
that worker and public health risks would be small at ANL-E under all waste management alternatives. 
Sitewide or project-level NEPA reviews would be better able to address site-level epidemiology or public 
health studies. 

In response to requests from the residents of Lemont, Illinois, the Illinois Department of Public Health 
initiated a study of the cancer incidence among children in the Township. The Division of 
Epidemiologic Studies prepared a study based on hospital reports found in the Illinois State Cancer 
Registry for the years 1986 through 1993 (Illinois Department of Health, 1995). Seventeen cases of 
childhood cancer were observed in the study area, four cases more than the 13 that would be 
statistically expected. The most frequently reported childhood cancer type was leukemia, with six 
cases observed and three cases statistically expected. The report finds that those differences are not 
statistically significant. More details on the survey can be obtained from the study . 
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Comment (2386) 
DOE should present health effects in context, especially health effects below what is probably a 
de minimis level (not defined, but probably less than one excess health effect in number). DOE should 
provide data with a clear explanation of health effects so as to not mislead or create undue anxiety among 
members of the public. 

It is essential that narratives be provided to give readers perspective on the risk data. It is essential that 
before indicating (by word or number) that there is a substantial increase in effect or risk, that the level of 
risk associated with past or background levels be very clearly explained and delineated. It is important 
that before developing any total risk estimate, that the WM PEIS provide an explanation of how that total 
might be associated with some actual or at least specified potential impact. 

If, for example, an alternative considered by DOE would create additional exposures, but these exposures 
are some small fraction of either background or allowable exposures, it is misleading not to explain that 
fact. Similarly, if an alternative results in a small increment in exposure, but the resulting level does cross 
over into a known or suspected danger zone, that too needs to be highlighted. We believe all citizens will 
want to know when there are only de minimis health differences between alternatives (which could vary 
dramatically in cost) and when differences in projected exposures really do create significant differences in 
risk. 

Response 
The WM PEIS human health risk analysis provides estimates of risks to workers and the offsite population 
resulting from releases of radionuclides and hazardous chemicals from waste treatment and storage 
facilities. The health risk endpoints focused on in the analysis are numbers of radiation cancer fatalities 
for workers and the off site population, and numbers of physical trauma fatalities for workers. For 
maximally exposed individuals, the health risk endpoint focus was the probability of cancer fatality. 

There are no regulatory de minimis levels for the health risk endpoints described above. Evaluation of 
population impacts requires consideration of the overall size of the population. For example, an estimated 
single radiation cancer fatality in a population of millions of individuals could be considered to be less 
significant than the same effect in a population of hundreds of individuals. Cancer probability estimates 
for single individuals resulting from exposure to hazardous chemicals in DOE mixed wastes can be 
crudely compared to EPA Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) guidance of 1 in 1 million to 1 in 10,000 levels of acceptable risk. 

Section 5.4.1 in Volume I of the WM PEIS contains a discussion intended to aid the reader in interpreting 
risk values. To assist the reader in understanding the risk values, DOE has modified the PEIS by adding a 
footnote to the tables containing risk data for the maximally exposed individual to direct the reader to 
Section 5.4.1 for an explanation and methods for interpreting the risk values . 

Cumulative impacts due to exposure to radionuclides are described in Chapter 11 in Volume I. Potential 
impacts from proposed waste management activities are added to impacts from existing site conditions and 
impacts from other reasonably foreseeable activities to develop estimates of cumulative impacts . These 
cumulative impacts are compared to applicable limits and standards. 
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Comment (2388) 
Provide more detail and a better discussion of worker risks for the different treatment alternatives. The 
WM PEIS lacks data about worker risks, an area in which DOE has invested significant resources in both 
real time monitoring and dose reconstruction. Members of affected communities, who often work at DOE 
sites, are concerned about exposures and risks on the site as well as at its borders. 

Response 
The WM PEIS attempts to estimate future risks to workers from exposure to radiation and hazardous 
chemicals and from physical trauma resulting from facility construction and operation accidents . The 
commentor stated that DOE has invested significant resources in worker exposure monitoring and dose 
reconstruction studies. These studies address past exposure, from which risk can be calculated. 
Therefore, they cannot be directly applied to estimate future risk at new facilities designed to meet 
stringent safety standards. However, to the extent that historical worker exposure information is 
available, it can be used to baseline the models used to estimate future worker risk. 

Section 5.4.1 in Volume I of the WM PEIS summarizes the methodology DOE used to estimate future 
worker risk. The worker risk estimates created for the purpose of comparing alternatives are presented in 
detail in Chapters 6 through 11 in Volume I of the WM PEIS. 

Comment (2398) 
One of the issues important to understanding the impacts of the Nation's nuclear waste sites is the impact 
of stress--of concern to DOE sites because of the stress and anxiety created by radionuclides. Given the 
scientific community's consensus that stress is a real health danger and plays a role in both acute and 
chronic disease promotion, it is essential that it be included in the effects that are assessed in this PEIS. 

Response 
DOE has attempted to estimate reasonably foreseeable, quantifiable environmental impacts due to the 
actions analyzed in the WM PEIS, including operations and accident consequences. In the absence of a 
sufficient connection to a physical impact, other potential concerns such as moral, emotional , and 
psychological (including fear, dread, mental anguish, etc.) issues are beyond the scope of required NEPA 
evaluations. (Metropolitan Edison v. People Against Nuclear Energy, 103 S. Ct. 1556 (1983)) 

Comment (2400) 
The current 365-page effort to explain the human health risks (Volume III, Appendix D) is one part of the 
WM PEIS that needs the most reworking. The reader encounters hundreds of page-length tables that 
focus inordinately on the cancer endpoint, using formulas that the average reader cannot begin to 
decipher, and which are based on risk models that are the subject of a strenuous debate within the 
scientific community. The PEIS does little to alert the reader to the nature of this debate. Hence, the use 
of numbers derived from these models obscure the uncertainty about them. The real problem is that these 
tables divert attention from what is really needed--an effective narrative to help the reader (particularly the 
lay reader) understand how the alternatives being considered by DOE will actually affect the health of 
anyone , but particularly how they will affect the reader and his or her neighbors. 

Response 
Appendix D contains a detailed description of the health risk analysis methodology and results , and was 
written for a technical audience . The summary narrative for the lay reader is presented in Volume I, 
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Chapter 5, for th th I y, and Chapter 6 through 10 in Volume I for the results. Section 5.4.1.4 
also contains a discussion intended to aid the reader in the interpretation of the results of the risk analyses. 

The WM PEIS risk analysis used currently accepted state-of-the-art models and conservative assumptions 
to produce conservative risk estimates (i.e., the analysis tends to overestimate rather than underestimate 
risks). The health risk methods were subjected to peer review before being used in the WM PEIS . 

Comment (2480) 
Volume I, Section 4.3.1, states, "For DOE sites, the MEI [maximally exposed individual] received a 
dose considerably less than 1 mrem per year .. . " Obviously, this is not true, since the MEls at LANL 
and ORR both receive more than 1 mrem. 

Response 
DOE revised the WM PEIS in response to this comment. The end of the last paragraph of 
Section 4.3 .1 now reads: "More than 70% of the sites reported doses to the MEI that were less than 
1 % of the standard. Los Alamos National Laboratory reported the highest estimated dose, about 80 % 
of the standard." 

Comment (2503) 
Volume I, Section 5.4.1, states that risks to onsite and offsite populations were estimated for 70 years . 
This statement needs to be revised to include the transportation risks, which were estimated for 
50 years for accident conditions . 

Response 
The WM PEIS health risk analysis evaluated impacts to members of the public living within a 50-mile 
radius of DOE sites, to waste management workers, and to onsite workers not directly involved in the 
proposed waste management actions . For each of these groups of receptors, the standard risk 
assessment assumption of 70 years was used for the length of an average lifetime. 

For offsite population receptors, health risks were primarily from exposure to contaminants released 
from waste treatment facilities . Both radionuclide and hazardous chemical contaminants are potentially 
released. Exposure to radionuclides and hazardous chemicals is assumed to occur over the 10-year 
period of facility operation. Exceptions to this assumption would include a full 20-year operations 
phase (i.e., construction phase not applicable) for the No Action Alternative, and the site-specific 
operational periods for high-level waste storage facilities, which are discussed in Chapter 9 in Volume I 
of the WM PEIS . Exposure to radionuclides that are inhaled or ingested is expected to continue for up 
to 50 years, since these contaminants, once incorporated into the body, will irradiate tissues even after 
the 10-year operations period has ended. This 50-year exposure period (also known as a commitment 
period) is assumed for radionuclide releases from both treatment facilities and from trucks or railcars 
following transportation accidents . 

Waste management workers are also subject to physical hazard injuries and fatalities resulting from 
industrial accidents occurring during the assumed 10-year facility construction period and 10-year 
facility operation period . 
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Comment (2505) 
Referring to the Volume I, Section 5 .4 .1, statement that off site population and onsite uninvolved 
workers were assumed to be exposed to radionuclides through inhalation of airborne vapor and dust 
and ingestion of contaminated groundwater, a commentor asked, "What about the ingestion of 
contaminated food?" 

Response 
DOE has revised Section 5.4.1.3 in Volume I of the WM PEIS to state that exposure of the offsite 
population was analyzed to determine upper-bound exposures by ingestion of radioactively 
contaminated food and groundwater as well as inhalation of airborne vapor and dust. Section D.2.4. l 
in Volume III provides additional information about the exposure pathways used to estimate health risks 
for the offsite population and noninvolved worker population. 

Comment (2506) 
Is the statement in Section 5.4.1 that workers are assumed to be wearing the proper industrial safety 
and health equipment representative of the worst case , or is this a conservative estimate? 

Response 
Section 5.4 .1 in Volume I of the WM PEIS states that the WM PEIS health risk analysis assumes that 
workers wear the proper industrial safety and health protection equipment for the tasks being 
performed. This is not a conservative assumption, but, rather, indicates expected current practices. 
DOE believes that, on the bases of all of the assumptions used to model worker risk, these analyses, 
like the offsite population risk analyses, produce conservative estimates of exposure and risk. 

Comment (2507) 
Even if the skin is considered a much lower exposure pathway, skin and ingestion would still contribute 
to the cumulative impact of chemical exposure. The overall dose would increase if other routes of 
exposure were considered. The public could also be exposed to plumes from site releases of hazardous 
chemicals. 

Response 
The WM PEIS health risk transportation accident analysis assumes that , under accident conditions, 
exposure to hazardous chemicals occurs only by inhalation of vapors and dust. The analysis evaluates 
the potential release of gaseous or low-boiling liquid hazardous chemicals from trucks or railcars and 
their downwind dispersion in plumes . Individuals would be exposed to these contaminants for only a 
short period of time as the plume passes by. Given this scenario, dermal absorption is possible, but 
ingestion is not likely. Inhalation of gaseous contaminants in a passing plume is expected to produce 
much higher exposures than skin contact, especially under the short-term acute exposure scenario used 
for the transportation accident risk analysis . 

The WM PEIS health risk analysis does consider some dermal exposure to contaminants. As noted in 
Figure 5 .4-1 in Volume I of the WM PEIS for the routine operation of waste treatment and storage 
facilities, the offsite and noninvolved worker population exposure pathways include dermal absorption 
of tritium. The tritium is derived from tritiated water released to the atmosphere from the waste 
management facilities. Both absorption of tritium through the skin and in the lungs are taken into 
account. The combined rate of absorption is assumed to be 150 % of the inhalation intake rate alone . 

5-31 



Volume V- Comment Response Document 

5.2 Human Health Risk Assessment 

Comment (2508) 
DOE states that it did not calculate genetic toxicity from chemicals because it is more difficult to assess 
than radionuclides . Please explain. 

Response 
Genetic toxicity includes a number of different kinds of effects or endpoints , including gene mutations , 
which alter the makeup of genes , and gross chromosomal aberrations , which alter the structure or 
number of the chromosomes. The type of genetic toxicity resulting from exposure to hazardous 
chemicals depends on the mechanism of action by which the compound interacts with the genetic 
material of the cell. Since different compounds can produce different types of effects, chemical
derived genetic toxicity must be considered on a compound-specific basis. This kind of analysis is 
more difficult and requires more assumptions than are appropriate for a programmatic study. 

By contrast, potential genetic effects resulting from radiation exposure are more easily analyzed , since 
the mechanism of radiation effects on genetic material is similar for all radionuclides. Potential 
exposure is estimated using the environmental fate models identified in Appendix D in Volume III of 
the WM PEIS . These models sum potential exposure from all different types of radionuclides as 
person-rem (population) or rem (individual) estimates. The estimated doses are converted to risks by 
applying International Commission on Radiological Protection (ICRP) risk factors . For example , the 
ICRP risk factor for genetic effects (which is treated as a single endpoint) for public receptors is 0.0001 
genetic effects per rem-lifetime. This value is multiplied by the estimated population exposure (person
rems per lifetime) to obtain an estimate of the number of genetic effects that could occur in the 
population. Note that this analysis does not require tracking exposure to individual radionuclides. 

Comment (2509) 
Volume I, Section 5.4.1, states that assumptions about fatalities from chemically-induced cancers are 
not possible because of the diverse nature of chemically-induced cancer. Is this reasonable? It would 
seem that chemically-induced cancers would be just as easy to determine as radiation-induced cancers. 

Response 
A more detailed explanation is provided in Section D.2.6.3 in Volume III of the WM PEIS . In 
summary, research and epidemiological studies have provided enough information to develop risk 
factors for radionuclide-induced cancer incidence and cancer fatalities . However, the current practice 
in chemical cancer risk assessment is limited to estimating potential cancer incidence resulting from 
exposure to chemical carcinogens. Therefore, the WM PEIS presents total cancer incidence for both 
chemicals and radionuclides, but presents potential cancer fatalities only for radionuclides . 

Comment (2510) 
Volume I, Section 5.4.1, states that noncancer toxicity is the health impact discussed for hazardous 
waste . Chemical carcinogenesis would seem to be important also , since chemical carcinogenicity is not 
directly proportional to toxicity for all chemical species. 

Response 
DOE deleted the referenced statement from Section 5.4.1 in Volume I of the WM PEIS . Section 10.4 
in Volume I states that both cancer incidence and non-cancer effects resulting from chemical exposure 
were evaluated for hazardous waste alternatives. 
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Comment (2511) 
If total cancer incidence includes nonradionuclide-induced cancers , how does one derive nonfatal 
cancer incidence due to radionuclide exposure by subtracting fatal from total? Wouldn't this instead 
represent nonfatal cancer incidence due to radionuclide plus chemical exposure? Is there an 
assumption missing from the WM PEIS text? 

Response 
The discussion under the heading of "Cancer Incidence" in Section 5.4.1.4 in Volume I of the WM 
PEIS mentions that total cancer incidence was calculated for both chemicals and radionuclides. 
However, as shown in the health risk sections of Chapters 6 and 8, radiation cancer incidence and 
chemical cancer incidence are evaluated and reported separately. DOE revised the PEIS to clarify this . 

The discussion cited in the comment refers only to radiation-induced cancers . Nonfatal radiation 
cancers can be derived from estimates of total radiation cancer incidence by subtracting the estimated 
number of fatal radiation cancers. This discussion does not apply to chemically-induced cancers, 
because available methods allow only estimation of total chemical cancer incidence, but not chemical 
cancer fatalities . Therefore, DOE did not attempt to calculate chemically-induced cancer fatalities . 
See Volume III, Section D.2.6.3, for more on this subject. 

Comment (2512) 
Volume I, Section 5.4.1. DOE should provide better explanation of why the total cancer incidence and 
the nonfatal cancer incidence values lead to an overestimation of skin cancer incidence. 

Response 
DOE has revised Section 5.4.1.4 in Volume I of the WM PEIS to clarify this discussion. The ICRP 
dose conversion factors used in the PEIS to convert radiation exposure to estimates of total cancer 
incidences contain a relatively large component of skin cancers. Such cancers generally result from 
external exposures to radiation. However, the exposure pathways evaluated in the PEIS (e .g. , 
inhalation or ingestion of radionuclides) are largely internal pathways. These internal exposures to 
radionuclides are not likely to induce large numbers of skin cancers. 

Comment (2513) 
The Hazard Quotient actually measures the risk of noncancer health effects (i.e. , the NOEL/LOAEL 
effect measured), not chemical effects. 

Response 
DOE has revised Section 5 .4 .1. 4 in Volume I of the WM PEIS to describe the Hazard Quotient as a 
measure of the risk of noncancer health effects . 

Comment (2514) 
A conservative estimate would use the worst accident year since records were available, not just one or 
two specific years , such as indicated in this document. 

Response 
The most recently available information from the Bureau of Labor Statistics was used because this 
information was thought to be representative of current industrial conditions and safety practices. 
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Con e a iv va ue were u ed in the absence o better information. Current practices were assumed to 
be in place during the construction and operation of new waste management facilities . 

The values used were conservative, although not necessarily the most conservative. Use of the worst 
accident year would not provide the most realistic estimates of future worker injuries and potential 
fatalities . Moreover, NEPA does not require analysis of a worst-case scenario, but rather, reasonably 
foreseeable consequences. Therefore, current Bureau of Labor Statistics information was considered to 
be the most appropriate for use in the WM PEIS. 

Comment (2515) 
Volume I, Section 5. 4 .1 , states that each health risk endpoint should be considered independently; 
values for different endpoints should not be added to obtain overall estimates for a given group of 
receptors. This is a valid statement. However, this caveat could make it more difficult to compare 
risks between alternatives if different endpoints dominate different alternatives . 

Response 
Exposure-related impacts are evaluated as a number of different health effect endpoints (e.g., cancer 
fatality, cancer incidence, genetic effects, noncancer effects). However, the PEIS generally uses one 
endpoint, excess latent cancer fatalities from radiation exposure, to characterize public health risk in 
the comparison of alternatives summaries in Chapters 6 through 10 in Volume I. DOE used this 
endpoint as an indicator of the variability in exposure-related health effects among the waste 
management alternatives evaluated because it is a standard of measurement commonly used and 
recognized in radiation health effects assessments conducted by DOE and other organizations . In 
addition, the trends in the other exposure-related endpoints among the alternatives generally followed 
the trend in the cancer fatality estimates. For workers, DOE used both excess cancer fatality and 
potential physical hazard fatality to characterize the variability in the routine facility operation health 
risk impacts among the waste management alternatives evaluated. 

Comment (2530) 
Noise is not considered for workers . 

Response 
The WM PEIS health risk analysis did not analyze the impacts of noise on workers, since hearing 
protection would be provided to all waste management workers as required by Occupational Safety and 
Health Administration regulations, and because noise impacts would depend on the specific waste 
management technologies selected. Because the WM PEIS does not select technologies, noise impacts 
cannot be evaluated at this time. 

Comment (2628) 
Volume I, Section 12.2, under "Health Risk to Workers and the Public ." The "risks" talked about on 
line 7 of this paragraph are individual risks and assume exposure. The key element missing from the 
statement is the size of the population being exposed. It would be helpful to present the total health risk 
for each of the alternatives and compare them. 

Response 
Section 12.2 of the WM PEIS discusses unavoidable adverse environmental effects, including health 
risks to workers and the public. The health risks evaluated in the WM PEIS include population as well 
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as individual risks for members of the offsite population, noninvolved workers, and waste man g ment 
workers. The results of the health risk analyses are presented in Chapters 6 through 10. Alternative
by-alternative comparisons are presented by chapter in the "Health Risk Impacts" discussion of the 
"Comparison of Alternatives Summary" sections of each waste-type chapter . Population risks are 
presented as number of incidences of adverse health effects (e.g., excess latent cancer fatalities) in the 
population of receptors. Individual risks are presented as the probability of occurrence of an adverse 
health effect over the lifetime of an individual. 

Comment (2630) 
The actual chemical constituents analyzed in the various waste streams are not presented in 
Appendix D. Where are the chemicals of potential concern characterized and the source term defined 
for hazardous waste? Much of the detailed risk assessment methodology (e.g ., the remote shielding 
scenario on Page D-63, Paragraph 5) is not in Appendix D; rather, readers are referred to Oak Ridge 
National Laboratory publications (e.g., ORNL, 1995c). 

Response 
The WM PEIS Hazardous Waste Technical Report contains the chemical constituent composition of the 
waste stream treatment categories evaluated for hazardous waste. The WM PEIS lists this report, along 
with the Oak Ridge National Laboratory technical reports referenced in Section D.3.2.2 in Volume III. 
These documents are available for review in the DOE public reading rooms identified in Volume I, 
Section 1. 9, of the Final WM PEIS . 

Comment (2633) 
Volume III , Section D.2.7.2. One full-time equivalent (FTE) could also underestimate exposure for 
workers who work more than or are exposed more than 2,000 hours per year. 

Response 
An FTE is not necessarily a single individual, but is assumed to be equivalent to one individual 
working full-time in a waste management facility. Risks to actual individual workers might be 
overestimated because exposures could be shared by more than one worker working less than full time. 
Therefore, an FTE could represent the cumulative work time totals of several individuals who are not 
involved full time in waste management activities . The actual exposures for any individual worker are 
expected to be within occupational safety and DOE Order guidelines because standard radiation 
protection and industrial hygiene programs are assumed to be in place: 

Comment (2635) 
Volume III , Section D .2.7.2. How can a conservative estimate use 5.6 work hours per day as an 
exposure time? 

Response 
The value of 5. 6 hours per day represents the assumed 70 % facility availability for each 8-hour day , 
which is a realistic and not a conservative estimate. Other elements of the worker exposure scenario do 
use values and assumptions that provide overall conservative estimates of exposure and risk. 

Comment (2637) 
Volume III , Section D.2.9. Did DOE use maximum acceptable levels other than EPA reference doses? 
If so , where are they presented in the PEIS and how were they derived? 
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Response 
Volume III, Section D.2.9, states that EPA reference doses and reference concentrations were the only 
sources used as the maximum acceptable concentrations for the Hazard Index calculations . 

Comment (2638) 
Volume III, Section D.2.10. Are 8-hour time-weighted averages appropriate for the workers at these 
facilities? Do any sites use shift lengths of a different duration? This could affect the maximally 
exposed individual 's exposure duration. 

Response 
Standard 8-hour time-weighted average threshold limit values were used to estimate potential worker 
noncancer health risks resulting from occupational exposures to hazardous chemicals. Although actual 
shift lengths may differ, for analytical purposes, workers were assumed to be potentially exposed for 
8 hours per day, 40 hours per week. This assumption was made in order to provide a consistent 
framework for risk comparison in this programmatic document. 

For hazardous chemical exposure, note that for actual worker exposure to hazardous chemicals, DOE 
complies with exposure levels established by the Occupational Safety and Health Administration. Waste 
management worker chemical exposures also are expected to be limited by the workplace practices 
implemented to ensure safe conditions for workers potentially exposed to radiation or radionuclides. 
DOE Order 5480.11 specifies the maximum allowable worker exposure for radiation . DOE sites 
institute their own additional waste operation procedures and worker exposure limits. 

Comment (2639) 
Where are the Hazard Index calculations? 

Response 
The Hazard Index calculations are in WM PEIS Volume III, Tables D.3.3-5 through D.3.3-8 for 
hazardous waste; Tables D.3.4-5 through D.3.4-11 and D.3.4-25 through D.3.4-29 for transuranic 
waste; and in Tables D.3.5-5 and 0.3.5-7 through D.3.5-14 for low-level mixed waste. Additional 
details about the noncancer health risk analyses are provided in the technical reports cited in 
Appendix D. Hazard Index analyses are also summarized in the health risk sections of Chapters 6, 8, 
and 10 in Volume I. 

Comment (2641) 
In Volume III, Section D.2.15, the WM PEIS provides a poor example for a variable that would be 
influenced by uncertainty. The consumption of agricultural food products by the off site population 
depends on site variables such as geology (soil) and geography, climate (growth parameters) and 
irrigation, population distribution, and demographics (income). It is not necessarily true that an 
overestimation of consumption of contaminated agricultural food under one alternative would translate 
to a similar overestimation for all alternatives. 

Response 
The WM PEIS risk analysis uses an approach that involves similarities among the alternative scenarios. 
For example, the variables cited in the comment (e .g., geology, geography, climate, population 
distribution, and demographics) are site specific , but for a given site are not expected to vary by waste 
management alternative . The only parameter that varies significantly from alternative to alternative is 
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the amount o waste that needs to be processed . Although the actual consumption of agricultural food 
products by the offsite population might vary as stated in the comment, for analysis purposes, the 
modeled consumption is similar, except for the influence of the amount of waste processed. This 
systematic application of modeling and scenario assumptions provides a consistent framework for risk 
comparison. Therefore, the example given in Section D.2.15 in Volume I of the WM PEIS is correct 
as stated. 

Comment (2642) 
For Table D.3 .1-13, where is the "risk per year" calculation (for cancer incidence/fatalities) explained? 

Response 
See Sections D. 3 .1.1 through D. 3 .1. 3 in Volume III. 

Comment (2643) 
Volume III, Section D.3.3.2. Why were the 1992 threshold limit values used instead of the 1994 or 
1995 versions? How can it be assumed that full-time equivalents are not exposed to chemical 
concentrations exceeding the time-weighted average threshold limit values? 

Response 
The 1992 Threshold Limit Values (TLVs) for all 126 chemicals used in the WM PEIS to estimate 
worker noncancer risks from exposure to hazardous chemicals for low-level mixed waste, transuranic 
waste, and hazardous waste were compared to the 1996 values published by the American Conference 
of Governmental Industrial Hygienists. Only arsenic changed significantly, decreasing by slightly 
greater than one order of magnitude. Four other chemicals had TLV values that changed somewhat, 
but all four changed by less than half an order of magnitude. 

TLV Comparison 
Chemical PEIS Worker TL V 1996 Worker TL V TLV Ratio (New/Old) 

Arsenic 2.00E-01 1.00E-02 0.05 
Cyclohexne 0.OOE+OO 3.00E-02 NIA 
Manganese 5.00E+OO 2.00E+OO 0.4 
Mercury 5.00E+02 2.50E-02 0.5 
Tetrachloroethylene 3.39E+02 l.70E+02 0.5 
Toluene 1.47E+02 l .88E+02 1.3 

These TLV changes are all fairly small. In addition, as discussed in Sections 6.4.1. 7 and 8.4.1.5 in 
Volume I of the WM PEIS, no worker noncancer health effects are expected as a result of low-level 
mixed waste and transuranic waste management. Although worker noncancer health effects are 
estimated as a result of hazardous waste management, as discussed in Section 10.4.1.4 in Volume I the 
estimated Worker Exposure Index values are similar among all alternatives (Table 10.4-5). Any 
adjustments to these values by use of the updated TLVs would be small. These adjustments would be 
systematically applied across the hazardous waste alternatives and to all sites, so the relative differences 
among the alternatives would not be expected to change. 

Waste management workers are assumed to comply with all standard worker protection and good 
industrial hygiene practices, including the use of personal protective equipment and appropriate process 
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engin i on I . American onference of Governmental Industrial Hygienists TLVs are industry-
recognized benchmarks of acceptable exposure levels. 

Comment (2777) 
Consider that a group at ANL-E called "Looking Inside the National Laboratory Center," is in the 
process of constructing an onsite museum open to the general public. It would bring the general public 
in very close proximity to the waste storage areas . 

Response 
A number of DOE sites that have waste management facilities, such as Los Alamos National 
Laboratory (LANL) and Sandia National Laboratory-New Mexico (SNL-NM), have museums open to 
the public. This could also occur at ANL-E. The WM PEIS analysis showed that impacts to 
noninvolved workers (i.e., onsite workers not directly involved in waste management actions) at 
ANL-E would be low under all alternatives . A member of the general public who periodically visited 
the museum presumably would be on the site less than a noninvolved worker and, therefore, their risk 
should be less. 

Comment (2816) 
In Section 4.3.1 of the WM PEIS Summary _document, it might be misleading to indicate that risks 
generally decrease with time. This applies to short-lived radionuclides like cesium-137 and cobalt-60, but 
not to low-level transuranic wastes and not to nonradioactive metals. Under Superfund, for example, a 
carcinogenic risk of 1 in 100 or 1 in 1,000 are both unacceptable risks. Please clarify. 

Response 
Section 4. 3 .1 of the Draft WM PEIS Summary document described the potential health risk resulting from 
low-level mixed waste treatment and disposal. The statement cited in the comment about risks decreasing 
with time refers only to the risks presented by the radionuclide component of low-level mixed waste . 
DOE has provided a discussion in Section 5.4.1.2.l on risks from radiation exposure for the hypothetical 
intruder and hypothetical farm family to demonstrate risk as described in the Summary. 

Section 6.4.1.10 in Volume I presents details about low-level mixed waste disposal risks for intruders. 
The cancer fatality probabilities presented in Table 6.4-16 are generally lower at 300 years after disposal 
than at 100 years. Strontium-90 (half-life 29 years) was the main radionuclide risk driver at 100 years, 
whereas longer-lived radionuclides , such as thorium-232 (half-life lE-10 years), nickel-63 (half-life 
96 years), and americium-241 (half-life 432 years) were the main risk drivers at 300 years . 

Comment (2817) 
Because no estimate was provided for BNL's production of low-level waste, no applicable risk factor 
could have been computed for BNL. Therefore, any analysis of BNL is fatally flawed. 

Response 
The Final WM PEIS has been revised to incorporate information from the 1996 Integrated Data Base. 
This database contains an estimate of 254 cubic meters of low-level waste at BNL (see Chapter 7 in 
Volume I and Appendix I in Volume IV of the WM PEIS). Therefore , the impact areas , including 
health risks , were reanalyzed for BNL. Thus , the health risk estimates for management of low-level 
waste at BNL, which are presented in Section 7.4 in Volume I and in the Volume II Site Data Tables of 
the Final WM PEIS, are based on this updated waste-volume information. 
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Comment (2827) 
Volume I, Section 4. 3 .1, states that maximally exposed individual doses from 40 CFR 61 National 
Emission Standards for Hazardous Air Pollutants (NESHAP) emissions are used to define the baseline 
for analyzing impacts of proposed actions . NESHAP maximally exposed individual doses only address 
the effects from airborne emissions. The baseline should include effects from all pathways. 

Response 
The WM PEIS health risk analysis evaluates a number of potential exposure pathways for different 
receptor groups, as described in Section 5.4.1 in Volume I of the WM PEIS. For the offsite population 
receptor group, inhalation of contaminants released to the atmosphere from waste treatment and storage 
facilities is considered to be the most important exposure pathway (see Figure 5 .4-1). Multimedia 
pathways are considered to be of less importance than the airborne pathway for most members of the 
general public. The maximally exposed individual airborne doses presented in Table 4.2-2 in Volume I 
are taken from the Summary of Radionuclide Air Emissions from Department of Energy Facilities for 
CY 1992. To ensure a common basis for the cumulative impacts analysis, DOE also used maximally 
exposed individual airborne dose estimates to define the baseline risk conditions at the sites. 

Comment (2831) 
Volume I, Section 5. 4 .1. National Pollutant Discharge Elimination System (NPD ES) permits might not 
address radionuclide contamination. The WM PEIS should include a description of the types of permits 
applicable to radionuclide liquid discharges. 

Response 
The comment correctly states that NPDES permits might not address radionuclide contamination. 
Liquid effluent discharges from DOE facilities to the environment would be subject to applicable 
requirements of Federal and State NPDES and industrial wastewater discharge regulations . These 
requirements may include limits for non-radiological parameters including hazardous constituents, 
temperature, and flow. Releases of radionuclides must meet the limits specified in the DOE Orders. 
Effluent discharges to municipal sewers must meet applicable State and local requirements, including 
any requirements of the service provider. 

DOE intended the reference to NPDES permit compliance to refer only to applicable discharges under 
the NPDES program. Accordingly, DOE revised Section 5.4.1.3 in Volume I of the WM PEIS to 
delete the word "permit." 

Comment (2833) 
Volume I, Section 5.4.1, compares average individual risk to CERCLA risk range guidance (1 in 
10,000 to 1 in 10,000,000). As noted in the text, the CERCLA risk range is based on maximally 
exposed individual risks, not on average risks. Despite the disclaimer, the comparison is not 
appropriate and should be deleted. 

Response 
DOE deleted the comparison of "average" individual risk to CERCLA risk range guidance. 

Comment (2834) 
The discussion in Volume I, Section 5.4.1 , regarding population risk does not accurately reflect the 
EPA National Emission Standards for Hazardous Air Pollutants (NESHAP) (Federal Register, 
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54 FR 1 4 , ecember 15 , 1989). The NESHAP describes a two-step process. The first step is 
determining "acceptable" risk based on maximally exposed individual risk. This risk level is 1 in 
10,000. The second step is determining "ample margin of safety" below the 1 in 10,0000 level. This 
second determination might involve population risk. The example given in Section 5.4 .1 is not 
accurate . A risk of 1 in 100 would not be acceptable compared to the 1 in 10,000 presumptive 
"acceptable" risk level. The point of including population risk is that even a risk of 1 in 10,000 might 
not be acceptable if the population exposed at the maximally exposed individual level were too large . 

Response 
DOE deleted the cited example, and the Final WM PEIS explains that all measures of risk, including 
population risk, need to be examined to determine if the maximally exposed individual risk should be 
allowed to exceed the NESHAP "acceptable" risk level. Appendix D, Section D.2.14, of the WM 
PEIS also was revised to reflect this clarification. 

Comment (2836) 
Individual risk goals in drinking water standards are set at 1/10,000 or lower for carcinogens. 
Volume I, Section 5 .4.1 , of the PEIS should further substantiate and document the claim regarding risk 
goals of 1 in 100 in drinking water standards. 

Response 
DOE corrected the WM PEIS to state that drinking water standards have individual risk goals of 1 in 
10,000 or lower for carcinogens . See Section 5.4.1.4 in Volume I of the WM PEIS . 

Comment (2838) 
The radon standard referred to in Volume I, Section 5.4.1, is probably the EPA guidance for 
residential radon levels. This is guidance, not a standard. In addition, the residential radon guidance 
( 4 picocuries per liter) is not risk based, but was determined based on cost and practicality . Comparing 
it with risk-based criteria is not appropriate. 

Response 
DOE deleted the reference to the radon standard identified in the comment. 

Comment (2862) 
The basis for the computation in Volume I, Section 4. 3 .1, must be clearly stated, because it is not clear 
whether the measurements are made on the basis of possible releases or predicted releases . DOE must 
account for worst-case scenarios, considering the history of DOE operations at sites such as BNL. 

Response 
DOE revised Section 4.3.1 in Volume I of the WM PEIS to note that predicted releases are used to 
characterize the affected environment, not measured/monitored results. Additional information is 
contained in the WM PEIS Affected Environment Technical Report, which is available in the DOE 
public reading rooms listed in Volume I, Section 1.9, of the Final WM PEIS. 

Waste management risk values are estimates based on modeled releases, not measurements. The 
assumptions used in the health risk analysis are intended to yield reasonably conservative risk estimates 
that would overestimate rather than underestimate risk. The best available data at the time of the 
analysis and state-of-the-art models were used . 
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NEPA does not require analysis of worst-case scenarios, but rather requires analysis of rea onably 
foreseeable consequences in EISs . Note that the WM PEIS health risk analysis includes consideration 
of very conservative exposures from waste management. As described in Section 5.4 .1 in Volume I, 
these include risks to the offsite population maximally exposed individual from waste treatment, 
maximum consequence facility accident scenarios , and the hypothetical intruder scenario for waste 
disposal. 

Comment (2900) 
It is difficult to understand the nature of the risk posed by the various waste streams. 

Response 
The WM PEIS analyzes the potential health risks to workers and the public resulting from DOE's 
management of high-level waste , low-level mixed waste, low-level waste, transuranic waste , and 
hazardous waste . Health risks result from exposures to radionuclides released from waste treatment, 
storage, and disposal facilities , from exposure to direct radiation, and from physical hazards associated 
with facility construction and operation accidents. Members of off site populations are assumed to be 
exposed primarily to radionuclides released to the atmosphere from waste treatment facilities . Workers 
are assumed to be exposed to direct radiation and to experience physical hazard injuries and fatalities. 

Details of the health risk analysis methodology are provided in Appendix D in Volume III . A summary 
of the methodology is presented in Section 5.4.1 in Volume I. Results of the analyses for each waste 
are presented in summary form in the health risk sections of Chapters 6 through 10 in Volume I. 
Detailed results for each site and alternative are presented by site and waste type in Volume II Site Data 
Tables . Chapter 11 in Volume I presents the health risk results for each site from the combined waste 
management actions across all waste types, and cumulatively, inclusive of existing site conditions and 
other proposed actions . Guidance on the interpretation of the results of the health risk analysis is 
provided in Appendix D in Volume III and in Section 5.4.1 in Volume I. 

Comment (2921) 
Some common measure of hazard reduction must be created for each waste stream. It is not practical 
to compute a quantitative health risk; at the least, a common measure based on environmental release 
rates in reasonable scenarios must be established. 

Response 
The WM PEIS evaluates five waste types: low-level waste, low-level mixed waste, transuranic waste, 
high-level waste , and hazardous waste. As discussed in Section 5.2 in Volume I of the WM PEIS, for 
each waste type, DOE combined waste streams into treatment groups based on physical properties to 
enable the development of generic waste treatment systems. The waste volumes were then "processed" 
through these conceptual treatment facilities, as discussed in Sections 6.2, 7.2 , 8.2, 9.2, and 10.2 in 
Volume I. As discussed in Section 5.4.1 in Volume I, health risks were quantitatively evaluated both 
for the public and for waste management workers. These evaluations revealed that risks to members of 
the offsite public would result from airborne releases of radionuclide and chemical contaminants from 
the treatment facilities ; and risks to workers would result from direct exposure to radiation during 
facility operation and from physical hazards resulting from facility construction and operation. 
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omment (2924) 
In calculating radiation and chemical exposures for workers handling waste and the 50-mile radius 
population, why estimate for 10 years if 20 years is the time frame covered in document? 

Response 
As stated in Volume I, Section 5.2.3, of the WM PEIS, the first 10 years of the 20-year time frame 
used in the waste management analysis was assumed to be a construction phase, during which the 
treatment, storage, and disposal facilities for a waste type would be built. All inventory and newly 
generated wastes were assumed to be shipped, treated, stored, and disposed of, as appropriate for the 
waste type in question, during the succeeding 10-year operational phase. Yearly throughput volumes 
were based on this 10-year "workoff" assumption. Exceptions to this assumption would include a full 
20-year operational phase (i.e., construction phase not applicable) for the No Action Alternative, and 
the site-specific operational periods for high-level waste storage facilities, which are discussed in 
Chapter 9 in Volume I of the WM PEIS. 

Comment (2938) 
Section 5.4.1 (under Health Risks) must address the high rate of breast cancer on Long Island and the 
potential risks associated with alternatives proposed for BNL. A commentor does not want DOE to add 
to the incidence of breast cancer on Long Island. 

Response 
The WM PEIS health risk analysis addresses the potential risks only from the construction and 
operation of ne~ waste treatment, storage, and disposal facilities. Section 5.4.1 in Volume I of the 
WM PEIS provides a description of the methods used to assess health risks. The results for each waste 
type are presented in Chapters 6 through 10. Chapter 11 also addresses, by site, the cumulative health 
impacts of the management of the combined waste types, the existing conditions at the site, and other 
proposed actions at the site . 

Note that the WM PEIS health risk analysis considers site baseline risk only as a component of 
cumulative impacts. In Chapter 11, baseline risk is considered as the potential effect of existing site
related actions on population exposure and risk. The analysis does not include regional epidemiological 
or health statistics information, such as the rate of cancer incidence on Long Island. The estimated 
risks of the proposed waste management actions at BNL must be considered as excess latent cancer 
incidence or fatality risks that would be added to the existing baseline. 

BNL continually monitors for impacts to public health, safety, and the environment. Air and water 
emissions from BNL are permitted and regulated by EPA, NYSDEC, and DOE. When these agencies 
assign standards to environmental releases, they consider risks to public health, safety, and the 
environment. The amount of radiation exposure received by BNL's maximally exposed individual 
(a hypothetical person who receives the largest dose as a result of actions at BNL) is 100 times less than 
the DOE standard. The potential relationship between cancer incidence rates on Long Island and BNL 
site activities is currently under independent investigation by a number of local organizations through 
funding provided by the National Cancer Institute. In addition, Suffolk County has named an 
independent group to analyze the influence of BNL actions on public health in communities 
surrounding the site. 
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Comment (3016) 
Volume I, Section 5.4.1, states that actual data are used where available, but generic assumptions are 
substituted where needed. It is entirely unclear where the specific versus the generic data were used. 
Of substantially more concern is the fact that the degree of site characterization across the complex is 
quite variable. Inclusion of some, but not complete, site-specific data are more likely to bias the results 
than to meaningfully add to the strength of the analysis . 

Response 
The WM PEIS health risk analysis is based on the use of state-of-the-art models and the best available 
data at the time of the analysis. Site-specific environmental data were developed for each site for use in 
the environmental fate models. This information included meteorological, hydrogeological, and 
population distribution data. A number of models were used to estimate releases of contaminants from 
waste treatment, storage, and disposal facilities and their distribution in the environment. Standard 
assumptions were made regarding the contact of workers and the public with the contaminants through 
various exposure pathways. All assumptions were consistently applied across all sites and waste 
management alternatives. 

The WM PEIS health risk analysis results are screening-level estimates that are influenced to a large 
extent by the assumptions and models used in the analysis. Chapter 5 in Volume I describes the 
methodologies used to evaluate potential impacts . Section 5 .4.1 in Volume I includes a discussion of 
the uncertainty involved in the risk estimates. The consistent application of available data and 
assumptions throughout the analysis produced estimates that are adequate and useful in comparing the 
differences among waste management alternatives. •. 

Comment (3026) 
There are many uncertainties and arbitrary assumptions· used for risk assessment. The risk assessment 
applied degrees of conservatism for each alternative in an arbitrary fashion. Thus, it is difficult to 
compare alternatives according to their potential risk. Unless "degree of conservatism" can be handled 
on an equitable basis (i.e., best estimate, or 95/95 approach for fair comparison), risk comparison of 
alternatives should not be attempted. 

Response 
Section 5 .4 .1.1 in Volume I of the WM PEIS describes the types of uncertainties associated with the 
risk estimates. As described in this section, for purposes of programmatic analysis, many assumptions 
were used in the risk assessment. However, they were not arbitrarily selected or applied . For 
example, standard assumptions were used for a range of exposure assessment parameters, such as 
length of lifetime, average body weight, amount of air inhaled, etc . The assumptions used were 
intended to provide reasonably conservative risk estimates . The best available data at the time of the 
analysis and state-of-the-art models were used in the analysis. The modeling and scenario assumptions 
were consistently applied throughout the analysis for all alternatives. Therefore, many of the 
uncertainties are systematic, and should not affect the relative differences in risk estimates among 
programmatic waste management alternatives. 

Comment (3029) 
It is not logical to attempt to discriminate between alternatives when the same assumptions are made for 
each site . If the exact same assumptions are used, the risk is always the same and the analysis is 
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useless. The correct method is to make site-specific assumptions, then use the same analysis method to 
determine relative risk. 

Response 
Section 5 .1. 2 in Volume I of the WM PEIS contains a listing of the computer models used in .the risk 
analysis. Although several exposure parameter values were assumed to have the same values at every 
site (e .g., average body weight, inhalation rate, period of exposure , length of lifetime) , many of the 
models required the use of site-specific hydrogeological, meteorological , and population distribution 
data. The use of site-specific data in the models produced site-specific estimates of risk . 

Comment (3073) 
Section 5 .4 .11 seems to be summarized too briefly, because it does not mention seismic characteristics 
at Hanford, which were supposed to be accounted for in the health risk assessment. 

Response 
Information about seismic conditions at Hanford are summarized in Section 4.4.4 in Volume I, and 
described in more detail in the WM PEIS Affected Environment Technical Report. The technical 
report is available in the DOE public reading rooms listed in Section 1. 9 in Volume I of the Final 
WM PEIS. 

The potential health risks resulting from waste management facility accidents , including those from 
earthquakes, are addressed in Volume I in Sections 6.4.3 for low-level mixed waste, 7.4.3 for 
low-level waste, and 8.4.3 for transuranic waste. Tables 6.4-19, 7.4-16, and 8.4-10 contain summary 
information on maximum consequence treatment facility accidents , including those caused by 
earthquakes at Hanford. Additional details about the facility accident analyses are presented in 
Appendix F (Volume IV). 

Comment (3229) 
The WM PEIS analysis method does not appear to consider the proposed reduction in the allowable 
standard for exposure to radiation for the general public from 100 mrem per year to 25 mrem per year . 

Response 
The WM PEIS is intended to show, on a relative basis, the potential impacts of implementing the 
proposed alternatives. The relative relationship of these impacts would not change, even with a change 
in standards. Although the WM PEIS mentions the 100 mrem standard for context, the analyses in the 
WM PEIS do not determine the acceptability of impacts by comparison to this standard. Therefore , the 
analyses in the WM PEIS are not dependent on this dose standard. 

Comment (3231) 
Because of the long half-life and bioaccumulation potential of the wastes under consideration, the 
arbitrary 50-mile radius for pathway examination should be extended to include all potentially exposed 
persons using the Columbia River downstream of Hanford. 

Response 
The general population living within the 50-mile radius of the region of influence is assumed to be 
exposed to contaminants released to the atmosphere from treatment facilities . Section 5.4.1 in 
Volume I indicates that direct releases of contaminants to surface water from waste management 
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facilitie are expected to be limited. Dilution of contaminants in surface-water bodies could further 
limit the importance of this potential route of exposure . Section D.2.3 .1 in Volume III states that 
deposition of airborne contaminants to surface water is expected to result in potential exposures many 
times lower than those from inhalation. In addition, recharge to surface water of groundwater 
contaminated as a result of waste disposal is also expected to produce relatively lower concentrations of 
contaminants because of dilution. Therefore , populations that are potentially exposed primarily by 
contact with Columbia River water or aquatic organisms downstream of the Hanford Site and outside 
the 50-mile radius are expected to receive lower . exposures to contaminants released from waste 
management facilities at Hanford than the population living within the region of influence exposed 
primarily via the airborne pathway. 

The WM PEIS health risk analysis described in Section 5 .4 .1 is a screening-level evaluation. The 
analysis uses several generic assumptions that are considered to be acceptable given the programmatic 
nature of the document. Sitewide or project-level NEPA reviews are better able to consider more 
detailed, site-specific information, such as potential concentrations of bioaccumulative contaminants in 
Columbia River sediment or aquatic organisms. 

Comment (3248) 
The Final PEIS should explain how transport and waste facility risk assessments take into consideration 
uncertainties and inaccuracies in waste characterization data. The WM PEIS should also explain how 
potential human errors during waste handling and packaging will be minimized, e.g . , errors in labeling 
whereby wastes may be incorrectly classified as not transuranic or not regulated under the Resource 
Conservation and Recovery Act (a possibility identified in the Tiger Team Report of 1990). 

Response 
Section 5.4.1 in Volume I and Sections D.2.15 and D.4 in Volume III contain discussions of the 
uncertainties inherent in the WM PEIS health risk estimates. In addition, Appendix I in Volume IV 
contains a discussion of the significance of updating waste-volume estimates for low-level mixed waste, 
low-level waste and transuranic waste. 

DOE recognizes the importance of more effective and cost-effective waste characterization approaches 
and identifies waste characterization technology as a focus area for technology development in 
Volume IV, Appendix H. The potential for human errors during waste handling and packaging will be 
minimized by facility design, standard operating practices , and employee training . 

Comment (3252) 
The WM PEIS risk assessments for transport and offsite health impacts from waste treatment and 
disposal facilities should use more accurate California population densities, which exceed the 10,000 
people per square mile used in the WM PEIS for average population densities . 

Response 
The population densities for each population zone are identified in Section E.6.3 in Volume I of the 
PEIS. The commentor is correct in stating that some California population densities exceed 
10,000 people per square mile . It should be noted , however , that urban transportation of waste 
shipments is the smallest fraction of travel. In addition, the majority of most urban areas are 
approximately 10 % lower than the 10,000 people per square mile. Thus, DOE believes that impacts 
from transportation are conservatively estimated . 
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In addition, e f n E.8.4 in V lume IV f the PEIS e ribe the uncertaintie in the calculation of 
radiation dose . Uncertainties associated with computational models are recognized but are difficult to 
quantify . Therefore, assumptions are made at each step of the risk assessment process that are intended 
to produce conservative results (that is, overestimate the calculated dose and radiological risk) . Note 
that the single largest contributor to the collective population doses calculated with RADTRAN were 
found to be the dose to members of the public at truck stops. For trucks approximately 80% of the 
estimated public dose was incurred at stops . Thus , DOE believes the population densities yield 
conservative results. 

Comment (3257) 
The Final WM EIS should consider estimated impacts to an offsite maximally exposed individual for all 
relevant pathways, including potential public exposure from radioactive releases into sewer systems and 
storm drain runoff into streams that leave the site, not just airborne emissions . 

Response 
Section 5 .4 .1. 2. 3 in Volume I of the WM PEIS states that the potential exists for human exposure to 
radiological and chemical contaminants in the surface water. Receptors can be exposed through use of 
contaminated surface water for drinking water, bathing, swimming, or irrigation. In addition, ingestion 
of fish or shellfish taken from contaminated surface waters can be another source of contaminants 
through bioaccumulation of the contaminants in the tissues of these organisms. Potential pathways for 
surface-water contamination from waste management practices include deposition of contaminants 
released to the atmosphere to surface-water bodies, overland runoff to surface waters, releases of 
contaminants in aqueous effluents from treatment and storage facilities, and recharge of surface waters 
by groundwaters potentially contaminated through waste management disposal practices . 

Of the potential surface-water contamination pathways, only deposition of airborne contaminants is 
amenable to quantitative analysis without information about the exact location of the facility or 
technology employed for waste treatment, storage, or disposal on a given site. Preliminary estimates 
described in Appendix D in Volume III for the Columbia and Clinch Rivers, indicated that the potential 
dose received from ingestion of surface water contaminated by deposition of airborne contaminants was 
a thousand to millions of times lower than that received from inhalation in a gaseous plume of 
hazardous or radioactive material . 

Other potential pathways of surface-water contamination can be controlled or are more affected by the 
technical design and relative location of the waste management facilities with respect to the location of 
surface-water bodies . Releases of contaminants in aqueous effluents from treatment and storage 
facilities are expected to be small because process wastewaters from these facilities would discharge to 
aqueous waste treatment facilities. After treatment, wastewaters would be recycled or discharged from 
these plants . All wastewaters, including stormwaters, would be discharged in compliance with site
specific DOE, National Pollutant Discharge Elimination System, or industrial wastewater discharge 
limits, which are established based on consideration of the potential health and environmental effects of 
contamination of the receiving body. Disposal facilities might eventually degrade and release 
contaminants to the groundwater. Resultant contamination of surface water from the groundwater 
depends on the specific location of the disposal facility with respect to the surface water ; however , 
dilution of the contaminants in "clean" surface waters is likely to result in surface-water concentrations 
that are much lower than the concentrations in the groundwater . 
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Since the WM PEIS d e not ttempt to make waste management facility technology or location 
decisions, there would be a high degree of uncertainty associated with any quantitative surface-water 
pathway exposure estimates. Consequently, DOE did not conduct a detailed evaluation of this 
pathway. Surface-water pathway analyses would be presented in sitewide or project-level NEPA 
reviews , as appropriate . 

As stated in Section 5.4 .3 in Volume I, the aqueous wastewaters that are currently being managed at 
the sites are not part of the WM PEIS. The WM PEIS includes only those aqueous wastes generated by 
the hypothetical facilities analyzed as part of the WM PEIS alternatives. These waste management 
facilities were assumed to be very efficient in water use . Process wastewater would be treated per 
regulatory and permit requirements and recycled to the extent practicable with little liquid effluent 
discharge. Therefore, there is little process wastewater that would be discharged to surface waters 
after treatment . Since process wastewater treatment would continue at the sites where it presently 
occurs , and the volumes of process wastewater treated at each site would vary only slightly between 
alternatives, the effects of process wastewater treatment on surface water and groundwater quality are 
already accounted for in the affected environment section. These impacts would be evaluated in 
sitewide or project-level NEPA reviews. 

Comment (3287) 
The zone of potential impact is a 50-mile radius from the site center, because this radius is judged to 
encompass virtually all of the human health risks and environmental impacts that might occur. First, 
this zone of impact assumption would seem to result in misleading assessments across sites, particularly 
at larger sites such as NTS, that have waste management activities several miles from the center of the 
site and closer to the perimeter. The true impact zone should be set from the perimeter and should 
definitely include Pahrump. 

Response 
Section 5.4.1.2 in Volume I and Section D.2.2 in Volume III discuss the population and individual 
receptors used in the WM PEIS health risk analysis. The offsite population or general public receptor 
group was assumed to be the population living within an SO-kilometer (50-mile) radius of either an 
existing waste management location for the largest DOE sites (the Hanford Site, INEL, LANL, NTS , 
ORR, and SRS) or the geographic center for the 11 smaller DOE sites . 

The WM PEIS does not attempt to place any of the programmatic waste management activities at a 
particular location on a DOE site. As necessary, sitewide or project-level NEPA reviews will evaluate 
in greater detail the potential impacts at sites selected for programmatic waste management activities. 

Comment (3329) 
Referring to the WM PEIS evaluation of health risks to waste management workers and a hypothetical 
farm family, a commentor stated, "I can't even believe this equation [of an educated, technically 
schooled radiological worker to a hypothetical farm family]." DOE's own data shows that the primary 
risk to workers is physical injury, not exposure-related injury. 

Response 
The WM PEIS health risk analysis estimated potential impacts to several receptors from disposal of 
low-level mixed waste and low-level waste. Waste management worker risks from disposal include 
radiation exposure during waste handling prior to burial and physical hazard trauma from facility 
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con truction and operation accident . ection 6.4.1.3 in Volume I ummarize the e timated worker 
fatalities from disposal of low-level mixed waste. The estimated number of radiation-induced latent 
cancer fatalities was slightly greater than the estimated number of potential physical hazard fatalities for 
most of the alternatives evaluated (Table 6.4-4). For low-level waste disposal , potential worker 
physical hazard fatalities were slightly greater than latent radiation-induced cancer fatalities under all 
but the Centralized Alternatives (Section 7.4.1.3 in Volume I, Table 7.4-4). 

Potential health risks from disposal were also estimated for a hypothetical farm family and a 
hypothetical intruder. The farm family scenario involves exposure of a future public receptor group to 
radionuclide and chemical contaminants released to groundwater over time from a disposal facility . 
The intruder is a single individual exposed to constituents of buried waste through accidental incursion 
into a disposal facility. The summary results of these analyses are presented in Sections 6 .4. 1. 8, 
6.4.1.9, 7.4.1.7, and 7.4.1.8 in Volume I. Note that the PEIS health risk analysis presents the 
potential impacts to these different receptors as discrete risks; risks to workers are not compared to the 
farm family or intruder. 

Comment (3357) 
The risk analysis charts are so subjective that they are not useful. In addition, they are conclusory, as 
they are not supported by credible scientific studies or objective data. 

Response 
The scatter diagrams presented in the health risk sections of the waste type chapters on low-level mixed 
waste (Section 6.4, Volume I) and low-level waste (Section 7.4, Volume I) (e.g., Figures 6.4-1 , 6.4-2, 
6.4-3, 6.4-4, 7.4-1, 7.4-2, and 7.4-3) are not subjective. Rather, they are graphical representations of 
the health risk analyses results presented in the various tables contained in Sections 6 .4. 1 and 7.4 . 1 in 
Volume I. The values presented in these tables are the outputs of the state-of-the-art health risk models 
used in the analyses, as described in Chapter 5 in Volume I and in Appendix D in Volume III. The 
models used the best available data at the time of the analysis and conservative assumptions in order to 
yield reasonably conservative estimates of risk for this screening-level evaluation. 

Comment (3362) 
There is no doubt that incineration of dioxin and dioxin-like compounds like polychlorinated biphenyls 
result in the emission of dioxins. Yet, there is no mention of any impacts associated with such 
emissions. EPA has already stated in its dioxin reassessment that humans are at near their effect level 
in terms of dioxin exposure. What is the synergistic effect of dioxin and radioactivity on the genetics, 
reproductive systems, and cancer and non-cancer for humans? If there is insufficient information or 
scientific uncertainty regarding this issue, then DOE needs to disclose this in full compliance with 
NEPA. 

Response 
As described in the WM PEIS supporting technical reports, dioxins and furans were included in the 
source terms for low-level mixed waste, transuranic waste, and hazardous waste because these waste 
types include hazardous constituents . Therefore, dioxins and furans are included in the health risk 
estimates for these waste types. Because specific molecular forms of the contaminants were not known, 
hexachlorodibenzo p-dioxin was used as a surrogate for all dioxins . 
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Section D.2.5.1 m olume III states that the risks from enhanced or diminished toxicity from 
interactions among components of a contaminant mixture (termed "synergy" and "antagonism," 
respectively), or the effects of multiple chemical forms for the same atom ("speciation") or 
combination of atoms ("complexing") were not evaluated because not enough information exists on 
these effects . If synergism or antagonism is occurring at a particular site, the risks there will be 
accordingly under- or overestimated. Similarly, since complexing and speciation can affect a 
contaminant's physicochemical and health-related properties, including its toxicity, carcinogenicity, 
reactivity, and water solubility (hence, transportability), the lack of toxicity information on waste 
complexing and speciation might introduce some additional uncertainty to the risk analysis. 

Comment (3363) 
The WM PEIS is deficient in its long-term analysis of the atmospheric deposition of radionuclides and 
chemical compounds on farm crops and its concomitant effects of biomagnification through the food 
chain. EPA has already admitted that this is perhaps the most serious threat from toxic emissions . 
This effect could be very important if there is significant agriculture being locally marketed in a region 
of influence. 

Response 
As described in Section 5.4.1.3 in Volume I, the WM PEIS health risk analysis does include evaluation 
of an agricultural exposure pathway for offsite population receptors . This pathway results from 
releases of radionuclide and chemical contaminants to the atmosphere from waste management 
treatment and storage facilities. Airborne contaminants are assumed to be deposited onto surface soils , 
where they are taken up by plants. The plants are consumed by the local population and are fed to 
livestock, which is also consumed by the local population. Offsite population receptors, therefore, are 
assumed to be exposed to contaminants released from treatment and storage facilities through inhalation 
of airborne contaminants as well as by ingestion of contaminated locally produced plants and livestock. 

Comment (3365) 
DOE performed the radiological dose assessment modeling of the air transport pathways using models 
(such as GENII) not approved by EPA for regulatory purposes. CAP-88 is an example of an EPA
approved air dispersion model for determining radiological dose assessments. Therefore, the models 
used do not appear to be adequate to demonstrate that radiation doses are within regulatory limits . 

Response 
DOE selected the GENII model for the WM PEIS analysis because of its versatility and documented 
use in the field of risk assessment. The GENII model is able to simulate both acute and chronic release 
scenarios and has an exposure pathway component capable of assessing food-chain exposures . The 
programmatic purpose of this study is to evaluate various waste treatment, storage, and disposal 
configurations. The GENII model is adequate for this purpose. 

Predicted doses due to releases of radionuclides to the air are compared to the 10 mrem per year dose 
standard in the NESHAPs as an indicator of potential impacts . Comparison to this standard is not 
intended to demonstrate compliance for permitting purposes . Subsequent permitting documents would 
utilize EPA approved models to demonstrate compliance with the NESHAPs for radionuclides. 

DOE will comply with all applicable air quality regulations when conducting its waste management 
activities . 
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Comment (3370) 
Does Appendix D list the EPA reference doses, cancer potency factors , and threshold limit values used 
in the analysis? 

Response 
Appendix D does not list these toxicity parameter values. However, DOE revised Section D.2.6.1 in 
Volume III to include references for the sources of the reference doses, reference concentrations , 
cancer potency, and threshold limit values used in the analysis. 

Comment (3373) 
The summation (dose additivity) of noncancer hazard quotients to derive the hazard index is 
inappropriate unless the toxicological endpoints and mechanisms of action are the same for each 
substance. (See Volume III, Section D.2 .13.) Was this considered? Section D.2 .14 mentioned this 
only in a brief explanation that the risk estimates provide no indication of severity . 

Response 
The WM PEIS methodology followed the Risk Assessment Guidelines for Superfund, which describes 
the procedure for adding hazard quotients of various contaminants to obtain an overall hazard index. 
This approach produces conservative estimates of noncancer risk. This level of detail is considered to 
be sufficient for a programmatic analysis. 

Comment (3377) 
There is a feeling among the public living around PGDP that cancer rates are already high in the area. 
For example, there are more cancers on one road [Bedford Road] near PGDP than in any other area in 
the surrounding region. Residents are concerned that fallout is causing health problems. The U.S . 
Department of Health and Human Services Agency for Toxic Substances and Disease Registry is 
beginning to look at the possibility of existing health problems around PGDP. These problems need to 
be part of any environmental baselines when considering the wisdom of planning new facilities in such 
a populated area. 

Response 
The WM PEIS health risk analysis estimates that there would be no significant health impacts in the 
offsite population surrounding PGDP resulting from the proposed waste management actions. The 
analysis addresses only the potential future incremental risk of new waste management actions. This 
risk would be additive to the baseline cancer risk in the region, some of which could be related to past 
and current site activities. The PEIS does not attempt to characterize the existing baseline health risk at 
PGDP through the use of regional epidemiological or health statistics information. That kind of site
specific detail would be addressed in sitewide or project-level NEPA reviews. The cumulative impacts 
analysis did consider existing environmental conditions at DOE sites combined with potential impacts 
of the WM PEIS alternatives. 

DOE is committed to operating its facilities and managing its wastes safely and in compliance with all 
applicable laws and regulations. It is DOE policy to maintain releases at levels that are as low as 
reasonably achievable . In 1992, DOE reported a radiation dose of 0.26 mrem to the maximally exposed 
individual at PGDP from airborne radionuclides. The maximally exposed individual is a hypothetical 
person in the offsite population who receives the largest dose from site activities. This is a very small 
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fraction of the annual radiation dose of 10 mrem that EPA has established as a regulatory level for the 
protection of public health and safety. 

Comment (3380) 
Volume III, Section D. 2 .11. What is the reference for the immediately dangerous to life and health 
(IDLH) indices? 

Response 
The source of the IDLHs was the National Institute of Occupational Safety and Health. The specific 
document cited was Registry of Toxic Effects of Chemical Substances, which DOE has added to the 
References section at the end of Appendix D. Section D.2.11 in Volume III of the WM PEIS was 
revised to include this information. 

Comment (3381) 
Volume III, Section D.3.1.7: High-efficiency particulate air filtration would not be effective at all for 
filtering iodine-129. If some filtration was considered in the risk estimates, the estimates would be 
incorrect. 

Response 
It is true that high-efficiency particulate air filtration would not be effective in removing iodine-129. 
Therefore, no allowance was made for removal of iodine-129. DOE has revised the referenced text in 
Appendix D (Volume III) to indicate that filtration is lost in these risk analyses. 

Comment (3384) 
Why were hexachlorodibenzo-p-dioxin and hexachlorodibenzofuran used as surrogates for chlorinated 
dioxins and furans? (See Volume III, Section D.3.3.2) A more conservative assumption would have 
been 2, 3, 7 , 8-tetrachlorodibenzo-p-dioxin and 2, 3, 7, 8-tetrachlorodibenzofuran as surrogates, since 
the tetra- forms are more carcinogenic that the hexa- forms. 

Response 
Tetrachlorodibenzo-p-dioxin and tetrachlorodibenzofuran can be used as surrogates for chlorinated 
dioxins and furans if the isomer of the chemical and corresponding toxicity equivalent factor are 
known. The source term evaluated in the WM PEIS did not specify specific isomers. In this case, it is 
appropriate to use the toxicity values for hexachlorodibenzo-p-dioxin mixtures and 
hexachlorobenzofuran mixtures . 

Comment (3385) 
What is the rationale behind using the chemical surrogates in Table D.3 .3-14? Why weren't 
components of the established hazardous waste source term used (i.e., Table D .3.3-2)? A better 
explanation is needed. 

Response 
The Final WM PEIS, Section D.3.3.6 in Volume III , has b~en revised to indicate that more toxic 
chemical components were used as a conservative representation of the wastes if the exact or actual 
components were unknown for a particular category. 
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Comment (3390) 
Volume III, Section D.3.4. One of the additional treatment standards for transuranic waste evaluated 
by this analysis involves the incineration of wastes to destroy most of the hazardous organic 
components. What does "most" mean in this context? What happens to the inorganic components 
(e.g., metals)? Were incineration wastes and emissions considered in the human health risk 
assessment, and if so where? Since cadmium drove the risk analysis in the hazardous waste accident 
scenarios , since 50 to 60% of the DOE inventory of transuranic waste is mixed waste, and since 
cadmium was considered a component of mixed-waste, where does cadmium end up in the environment 
after the incineration treatment referred to? It would be helpful to include a table of estimated WIPP 
waste acceptance criteria level incinerator release rates from the WM PEIS Transuranic Waste 
Technical Report. Chapters 3 and 8 of the PEIS do not relate this information in detail, although the 
reader is referred to them. 

Response 
DOE has revised the text in Volume III, Section D.3 .4, to state that inorganic components remain after 
incineration, and that small quantities of radioactive or hazardous constituents would be released from 
treatment facilities . Human health risks were evaluated based on these releases . Health risk impacts 
are presented in detail in Appendix D and in summary form in Section 8.4 .1 in Volume I. 

Cadmium is included in the transuranic waste treatment source term. The WM PEIS Transuranic 
Waste Technical Report presents the air release fractions used in the air dispersion modeling for 
radionuclide and chemical constituents in transuranic waste streams. Some cadmium would remain in 
the residual material following incineration, which will ultimately be shipped to WIPP for disposal. 
The fraction of cadmium in the source term released to the atmosphere would eventually deposit into 
surface soils. 

Comment (3391) 
Volume III, Section D.3.5.2. It might be overly conservative to use benzene, a "confirmed human 
carcinogen," to represent all water soluble organic compounds. No other soluble organic compounds 
are likely to be present in the waste stream that are confirmed human carcinogens (benzidine, 
!3-naphthylamine, etc.). Unless benzene is a major constituent of the waste stream, this assumption 
could lead to overly conservative risk estimates. The use of 1, 1, !-trichloroethane as a surrogate for 
compounds with three chlorine atoms is not necessarily conservative; trichloroethylene would have 
been a more conservative choice. 

Response 
Because of the lack of DOE incinerator stack release data needed to develop emission factors for 
establishing the hazardous waste treatment facility source-term, a representative surrogate was used . 
Data that could be used to support emission factors are available for facilities required to conducted 
"trial-burns" for obtaining operating permits under RCRA, Part B. Commercial facilities used by DOE 
for organic hazardous waste treatment were contacted to obtain available data. The hazardous waste 
incinerator in Deer Park, Texas, was selected based on its use by DOE facilities for commercial offsite 
incineration. Data from a series of Deer Park trial-burns were collected. The waste stream 
characteristics from these burns were carefully reviewed to select data with characteristics most similar 
to the DOE hazardous waste streams. 
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It is conservative to use benzene to represent all water soluble organic compounds, however, benzene 
was one of the compounds with this characteristic identified in the source term for the Deer Park trial
burn. 1, 1, 1-trichloroethane, rather than trichloroethylene, was used because it was also found in the 
source term for the burn. 

Comment (3407) 
Volume I, Section 5.4.1. Please change "accident-free" to "incident-free." 

Response 
DOE revised Section 5.4.1 in Volume I of the WM PEIS as requested. 

Comment (3574) 
It seems that DOE has made an assumption that the dispersion of regulated releases as well as 
unregulated releases through air, water, land, or some combination of medias, results in concentric and 
uniformly radiated exposure routes through the environment. This is a faulty assumption and/or 
portrayal of current as well as potential regulated and unregulated releases. Such an analysis cannot be 
confined or bound within concentric zones, but must accurately reflect and consider such factors as the 
influence of surface-water currents, groundwater flow, air currents, and/or geologic formations. All of 
these factors play an important role in the route of a release and concentration of exposures through 
releases. 

Response 
The exposure analysis does not assume that exposures to the public occur in concentric, uniformly 
radiated exposure routes at the sites; rather, the analysis assumes that airborne emissions from waste 
management facilities would disperse in accordance with local wind patterns . Exposures to these 
emissions are estimated for the public living within a SO-mile radius either from an existing waste 
management facility or the geographic center of the site . 

Surface-water and groundwater exposure pathways were not evaluated for waste storage and treatment 
facilities, although the groundwater pathway was evaluated for waste disposal. This pathway accounts 
for the local hydrogeology at each site . 

Comment (3577) 
It is unclear what time frame is being considered in conjunction with the SO-mile zone. Only the 
20-year period commonly referred to throughout this document? Or 50 years, 100 years, or perhaps 
the 10,000-year period from guidelines on land disposal in 10 CFR 61? And what of climatic changes 
over longer periods of time? 

Response 
The SO-mile zone was used to evaluate human health risks from waste treatment facility emissions. 
Potential risks of public exposure to radioactivity from waste treatment and storage activities were 
assumed to occur during the 10-year period of facility operations, which follows the 10-year facility 
construction period. Therefore , exposure was calculated for 10 years of operations , and project 
implementation was calculated for 20 years. Exceptions to this assumption would include a full 20-year 
operations phase (i.e., construction phase not applicable) for the No Action Alternative , and the site
specific operational periods for high-level waste storage facilities, which are discussed in Chapter 9 in 
Volume I of the WM PEIS. Health impacts in the offsite population are evaluated assuming a 50-year 
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period of committed effective dose, since radionuclides absorbed into the body after inhalation will 
continue to irradiate surrounding tissue over the lifetime of the individual. The 10,000-year time 
period was the current standard for disposal risk analysis at the time the WM PEIS analysis was 
initiated. The guidance for performance assessments has since been changed; current guidance 
suggests that a 1,000-year time period should be used ir. the performance assessments for waste 
disposal conducted to satisfy the requirements of DOE Order 5820.2A. Prediction of climatic changes 
would be speculative and therefore was not analyzed. Section D.2.6 in Volume III of the WM PEIS 
provides additional details regarding the assumptions used in estimating health risks from radionuclide 
exposure. 

Comment (3584) 
We feel that more sensitive populations, such as elders and children should be included in DOE's 
analysis of the impacts of the WM PEIS alternatives, since these populations are more severely 
impacted by environmental degradation of any sort. Also, mapping of children crosses over with 
Native issues/populations ( as well as other minority issues/populations), since statistically, most 
members of Native populations are below the age 14. Thus, the risks and potential impacts to Native 
populations increases . We do not have accurate figures to reflect the percentage of children, 
collectively or by Nation, within Native populations or other minority groups . We will forward figures 
for Native populations and, hopefully other minority groups, at a later date . It is incumbent on DOE to 
assess these factors/statistics in formulating a waste management scheme due to the sensitivity and 
greater impact potential on children, as well as elders . We suggtst the DOE consult with the Bureau of 
Indian Affairs to obtain these figures on Native Peoples. We do not suggest that the Bureau answer in 
any way for the needs, concerns, impacts, Treaty Rights, etc., for any Native Nation. The Nations 
themselves must be cooperated with. 

Response 
Section D.2.2.1 in Volume III of the WM PEIS states that while the human health risk analysis did not 
explicitly include risks to sensitive subpopulations (e.g ., children or pregnant women) , it did consider 
sensitive subpopulations in the development of the toxicity values used in the analysis . In addition, 
Section C .4. 7. 2. 3 in Volume III describes the methodology used for evaluating risk and the potential 
environmental justice impacts to minority populations. 

For radiological exposures, the risk factors used to estimate the risk of cancer and adverse genetic 
effects were taken from International Commission on Radiological Protection Publication 60. These 
factors differ for workers and the general population. The general population includes the more 
sensitive younger age groups and pregnant women not included in the worker population. 

For chemical exposures, EPA slope factors and reference doses or reference concentrations were used. 
"Uncertainty factors" are used to derive these toxicity benchmark values from animal toxicity tests . 
The uncertainty factors used to develop slope factors, reference doses, and reference concentrations 
ensure that the values are valid for a wide range of potential receptor groups , including sensitive 
subpopulations such as children, pregnant women, and the elderly. 

It is DOE policy to consult with Tribal Governments to ensure Tribal rights and interests are considered 
and that potential impacts of proposed DOE actions on cultural and religious resources are disclosed. 
DOE is committed to incorporating this policy into its ongoing and long-term planning and management 
processes , including the NEPA process, and has worked through its site representatives to notify the 
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Tribes of the WM PEIS scope and the availability of the document for comment. The WM PEIS has 
been revised to include a general discussion of the consultation obligations and activities , as well as 
DOE's treaty obligations in Section 1.4.5 in Volume I. Section 5.4.10 in Volume I was revised to 
discuss the unique nature of Native American cultural and religious resources . 

Comment (3596) 
It is necessary to include in the description of transuranic waste that the body can be severely damaged 
if alpha radiation particles are ingested as well as inhaled. 

Response 
Volume I, Section 8 .1.1, of the WM PEIS has been revised in response to this comment. It now states 
that human tissue can be severely damaged if alpha particle emitting radionuclides are taken into the 
body by inhalation, ingestion, or other means such as severe cuts. Section D.2.2 in Volume III states 
that the scenarios for the maximally exposed individual include radiation dose for inhalation and 
ingestion. 

Comment (3635) 
If effects within a certain radius is the method of analysis used, in order to more accurately reflect the 
impacts of the radiation over time, the center of the circle should not be at the center of the site, but 
begin at the perimeter of the site because the health risks for the waste management workers and 
noninvolved workers have already been (insufficiently) assessed. In reality, if we really want to 
understand the past, present and future health risks, concentric circles from the perimeters of all the 
sites, final destinations of waste and transportation routes should cover the globe. The bi-lateral 
convergence of these circles would give a realistic picture of the cumulative impacts/risks as well as the 
past, present and future health risks. 

Response 
DOE estimated health risks from airborne releases from treatment and storage facilities to offsite 
populations living within 50 miles of an existing waste management facility or the geographic center of 
each major DOE site and within 0.5 miles of the road and rail shipment routes . Population and 
individual risks would generally be low, so evaluation of impacts outside these limits was considered to 
be unnecessarily detailed for a programmatic analysis . 

Comment (3636) 
We would like to include as part of our comments and to be part of the record the book, Dead 
Reckoning: A Critical Review of the Department of Energy's Epidemiological Research, written by 
Physicians for Social Responsibility's Physicians Task Force on the Health Risks of Nuclear Weapons 
Production to be included. We make particular reference to the discussion on the low-dose ionizing 
radiation controversy; the BEIR V Report; and Chapters III, VI, and VII. 

Response 
It should be noted that the book referenced by the commentor was published in 1992, prior to recent 
developments within DOE such as the environmental dose reconstruction studies currently underway at 
many DOE sites. For example, the States of Colorado and Tennessee are reconstructing doses at 
RFETS and ORR, respectively. Dose reconstruction involves determining potential radiation exposure 
and doses from past releases to people who lived near nuclear facilities where these releases occurred. 
The results of these studies can be used as a basis for deciding if epidemiological studies should be 
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undertaken . Further information on dose reconstruction projects is provided in the October 1966 issue 
Health Physics , which is devoted to this subject. 

In living organisms, the chemical changes induced by high doses of radiation can lead to serious illness 
or death. At lower doses, radiation can damage DNA, sometimes leading to cancer or genetic 
mutations . The reference cited in the comment indicates that genetic effects may be of concern from 
ionizing radiation. Ionizing radiation can produce submicroscopic changes in individual genes (gene 
mutations) and damage the chromosome structure. Damage to the genes in the germ cell of the testes 
or ovaries may result in the transmittal of heritable mutations. Little experimental study data exists on 
humans. Most of the available data are based on experimentation with animals. However, as 
described in the Hanford Tank Waste Remediation System EIS, a study of 38,000 offspring who had a 
least one parent exposed to radiation at Hiroshima or Nagasaki showed no statistically substantial 
effects resulting from the exposure. Based on human and animal genetic data, the number of genetic 
effects in an average population exposed to 1 rem per 30-year generation was calculated to be 15 to 40 
additional cases of genetic disorders per million live birth offspring. Assuming the conservative end of 
the range , 40 additional cases per million results in a dose-to-risk conversion factor of 4 x 10-5 for 
genetic effects. For radiological doses, DOE calculated estimates of potential genetic effects within the 
PEIS using the conversion factors of 1 x 10-4 genetic effects per rem for public receptors and 6 x 10-5 

genetic effects per rem for worker exposure (see Section D.2.8.2 Appendix D) . Thus, the dose-to-risk 
conversion factors used in the WM PEIS analysis were more conservative than that used in the study 
cited in the reference . 

The primary source of judgments on the effects of low-dose radiation has been the National Academy 
of Science's succession of reports on the Biological Effects of Ionizing Radiation (BEIR). The National 
Academy of Sciences BEIR V report asserted in 1990 that radiation is almost nine times as damaging as 
estimated in BEIR I and that annual doses should no longer exceed 5 rem per year. The Federal 
Government established its own radiation protection standard to be 5 rem per year in 1968. 

Chapter III of the BEIR V report of the above-cited reference addresses the DOE epidemiologic studies 
conducted prior to 1992. The reference indicates that there was a lack of information at that time 
concerning past human exposures. However, it should be noted that the DOE recently has undertaken 
"dose reconstruction" studies around several of its facilities to gain a clearer understanding of potential 
health effects through epidemiological research . As an example, one of the earliest and more thorough 
research efforts concerned the Hanford Site in Washington State, where historical data are being 
identified, reviewed, and analyzed in order to understand atmospheric, river, and groundwater 
conditions that affected the transport of radioactivity. Dose reconstruction studies at Hanford and other 
sites will help build the informational foundations for sound risk assessment and will be invaluable in a 
wide range of environmental projects. 

Chapters VI and VII of the BEIR V report imply that secrecy concerning epidemiological data for DOE 
workers has "plagued the entire AEC/ERDA/DOE operation and is totally inappropriate in 
investigations of health and safety." Note that Energy Secretary Hazel O'Leary's "openness initiative" 
has identified many types of information that no longer need to be kept secret to protect National 
security . Since December 1993, the DOE has opened its files on various information concerning issues 
such as health and safety, experiments with human beings, and hundred of other subjects . In addition, 
DOE's leadership in the recent past has made a substantial effort to expand its existing mechanisms for 
informing the public of potential risks and benefits of the DOE's proposed actions. Citizen advisory 
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boards at 11 of the major sites in the weapons complex have been established . Several of the DOE's 
external advisory groups have been restructured and strengthened to further support and encourage 
public involvement. 

Comment (3637) 
Are you assuming that the hypothetical farm family is incestuous? or they mate with aliens to create 
the next generation! We are concerned that the hypothetical farm family is not an accurate 
representation of a farm family that would live on the same land for 10,000 years . The analysis does 
not take into account the genetic exchange and accumulated genetic damage with outside populations 
living around the same DOE site (the girl next door?) , thus being a member of another hypothetical 
farm family . The accumulated genetic damages (from regulated and/or unregulated radiological and 
chemical releases) throughout the generations is obviously not taken into account. 

Response 
The WM PEIS does not make the assumptions referenced in the first part of the comment. Volume II 
Site Data Tables present estimates of the probability of the farm family maximally exposed individual 
from the most exposed lifetime experiencing genetic effects . Tables D.3.2-33 through D.3.2-46 and 
D.3.5-23 through D.3.5-29 in Appendix D (Volume III) present the estimated numbers of genetic 
effects summed across all 143 lifetimes of the hypothetical farm family . Note that these estimates are 
simply totals of the discrete estimates for each lifetime. Potential genetic damage is not accumulated 
across generations. 

Comment (3639) 
Table 8.4-2, Transuranic Waste Health Risk Analysis Components . We are not clear as to why for the 
column "endpoints" under the rows for "number of genetic effects" and "probability of genetic 
effects ," chemicals are not listed in the "source" column. Especially in light of the fact that all 
transuranic waste is being analyzed as if it were mixed waste. 

Response 
Table 8.4-2 in Volume I is intended to be used as an overview of the health risk end points , receptor 
groups, hazard sources , pathways, and exposure periods evaluated for transuranic waste treatment. 
The number of potential genetic effects and probability of genetic effects resulting from exposure to 
chemicals are not included in the table because none of the hazard or exposure indices estimated for the 
alternatives or evaluated in transuranic waste treatment exceed 1.0. Therefore, no non-cancer risks of 
concern are expected . 

Comment (3642) 
In Tables 8 .4-4 and 8 .4-7, we are not clear as to why in the rows labeled "Number of Genetic Effects " 
and "Probability of Genetic Effects" there is no analysis of chemical genetic effects for the offsite 
population, noninvolved workers, and waste management workers . Please explain. 

Response 
Genetic effects from chemicals are included in the hazard index, but were not analyzed separately as 
were radionuclide effects. 

As described in Section D.2.9, Appendix Din Volume III, the hazard index is an indicator of the total 
additive , non-cancer toxicity from exposure to mixtures of hazardous chemicals. It is calculated for the 
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offsite and noninvolved worker maximally exposed individuals at each site, by alternative, for both 
routine waste management operations and potential accidents. The highest offsite and noninvolved 
worker hazard indices for a particular alternative represent the estimated highest noncarcinogenic 
chemical exposure that an off site individual and individual noninvolved worker, respectively , would 
receive at any site under that alternative. 

Comment (3645) 
What does "the number in this table are the estimated probabilities that the MEI will die of cancer from 
radiation exposure" mean for Table 8.4-5? Will the person die immediately upon exposure, or some 
other alternative? What time-frame are we talking about? This analysis is unclear and needs to be 
clarified. 

Response 
Table 8.4.5 in Volume I of the WM PEIS presents estimates of the probability of cancer fatality for the 
maximally exposed individuals (MEls) in the offsite population. The MEI risk estimates are the 
probability that the individual will die from cancer that developed from exposure to the released 
radionuclides . The probability estimates are for latent cancer fatalities ; that is, for disease that develops 
over a period of decades following the exposure. The PEIS estimates represent the probability of a 
cancer fatality over the lifetime (assumed to be 70 years) of the MEI as a result of the exposure. 

The MEis are assumed to be exposed to radionuclides released to the atmosphere from waste treatment 
and storage facilities. The facilities are assumed to operate for 10 years, except under the No Action 
Alternative , where the impacts of only the first 20 years of an indefinite storage period are evaluated . 
However, radionuclides that are inhaled or ingested are assumed to be deposited in the body and 
remain radioactive for a period of 50 years. Section D.2.6.3 in Appendix D, Volume III, contains 
additional information about the assumed 50-year period of accumulated internal radiation dose. 

Section 5.4.1 was revised to incorporate information on the average risk of death from cancer in the 
U.S. The reader can, therefore, compare this risk to the estimated probabilities that the MEI in the 
WM PEIS analysis will die of cancer from radiation exposure. 

Comment (3646) 
Table 8.4-6 does not include analysis for offsite maximally exposed individual cancer fatality 
probabilities at WVDP. Why? 

Response 
Table 8.4-6 in Volume I has been revised in the Final WM PEIS . A footnote was added to the table to 
indicate that offsite maximally exposed individual cancer fatality probabilities were not estimated at 
WVDP due to the low inventory of transuranic waste at the site . 

Comment (3647) 
What does it mean to be "protective" of human health? 

Response 
Concentrations "protective of human health" are concentrations of hazardous chemicals that are not 
expected to cause adverse health effects following continuous exposure . These concentrations, which 
are derived only for hazardous chemicals that are not known or suspected carcinogens 
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(i.e., cancer-causing agents), are based on long-term studies using laboratory animals. 
Sections D.2 .6.1 and D.2 .9, Appendix D, in Volume III contain additional details about the calculation 
of these chemical-specific reference doses for ingestion exposures and reference concentrations for 
inhalation exposures. 

Comment (3648) 
Is the "Hazard Index" based on a child's exposure? If no, then why not? 

Response 
The Hazard Index is the ratio of the estimated concentration of a noncarcinogenic hazardous chemical 
in an exposure medium to the concentration presumed to be protective of human health. The latter are 
chemical-specific reference doses and reference concentrations. The exposure levels estimated in the 
WM PEIS are for an adult. However, the reference doses/reference concentrations include uncertainty 
factors for variability in human sensitivity to chemical exposures, which account for sensitive 
subpopulations, such as children and the elderly. 

Comment (3649) 
Why are workers generally assumed to be in better health than the general population? 

Response 
Besides using protective gear, populations of workers generally are healthier than the population at 
large, for several reasons. The general population includes many more people who are too sick to 
work, who have some sort of disability, who lack good medical care, or who have lower 
socioeconomic status. In addition, the general population includes sensitive subpopulations, such as 
children and the elderly. 

Comment (3682) 
Where and what group is used for the OK exposure standard for human health. 

Response 
There are a number of exposure standards proposed by EPA and DOE. These standards are 
developed, using all relevant available laboratory bioassay and epidemiology information, to be broadly 
applicable to the public in general rather than to specific populations or individuals living or working in 
specific locations. For example, national standards have been proposed for workers and for the general 
public . 

Section 5.4.1.4 in Volume I contains a discussion to guide the reader in interpreting the results of the 
health risk analyses. Relevant risk management exposure benchmarks noted in this section include the 
National Emission Standards for Hazardous Air Pollutants (NESHAP) for radionuclides of 10 mrem 
per year, the Safe Drinking Water Act drinking water standard of 4 mrem per year, the worker 
radiation protection standard of 5 rem per year, and DOE's maximum allowable annual radiation dose 
to members of the public from DOE-operated nuclear facilities of 100 mrem per year. These standards 
and guidelines have been developed to be protective of human health following long-term exposure to 
radiation and radionuclides. Section 5.4.1.4 in Volume I also includes information about background 
radiation exposure and risk. 
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omment ( 7 ) 
DOE needs to be conservative and not take chances. Any radioactive exposures to the public are 
dangerous. 

Response 
The assumptions made in performing the program-level screening analyses were intended to yield 
reasonably conservative risk estimates (i.e ., estimates that tend to overestimate rather than underestimate 
risk). The methods used to estimate health risk, summarized in Section 5 .4 .1 in Volume I and detailed in 
Appendix D in Volume III, have been found to be reasonable by a peer review panel, EPA, and the 
Centers for Disease Control. Sitewide or project-level NEPA analyses will contain more detailed 
assessments of worker and public health risks. 

DOE is cognizant of the potential health risks posed by exposure to radioactivity . It has, therefore, 
adopted a policy known as ALARA (as low as reasonably achievable) . ALARA is an approach to control 
or manage radiation exposure (both individual and collective to the workforce and the public) and releases 
of radioactive material to the environment as low as social, technical, economic, practical, and public 
policy considerations permit. This is a process that has as its objective the attainment of dose levels as far 
below applicable limits as possible . 

Comment (3758) 
From an economic perspective, it is understandable that to use an existing facility would be cheaper 
than to build a new one. How can DOE measure in dollars the value of human health . One child 
dying is too many . 

Response 
DOE does not attempt to trade-off the potential risks versus the costs of waste management actions . 
Rather, the WM PEIS addresses health risks and costs as separate impact parameters. Each is 
independently considered in the decisionmaking process. 

Comment (3776) 
The deposition of nuclear waste, perhaps even small flakes, could cause 93 people to die. Even over 
the long-range, this is too many people. 

Response 
DOE cannot respond precisely to this comment without further information about the commentor's 
concern. DOE's approach to its management of radioactive waste is known as ALARA--as low as 
reasonably achievable. This is an approach to control or manage radiation exposure and release of 
radioactive material to the environment as low as social , technical, economic, practical , and public 
policy considerations permit. ALARA is a process that has as its objective the attainment of dose levels 
as far below applicable limits as possible . 

Comment (3802) 
Predictions for cancer fatalities should be based on actual data. Get actual or real data. 
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Re ponse 
Toxicity and exposure values used in the WM PEIS are based largely on actual human and animal data . 
Cancer fatalities are considered in the development of the toxicity and exposure values that were used 
in the analysis , hence , are indirectly included. 

Any prediction into the future involves assumptions and uncertainties . The human health risks analysis, 
including potential cancer fatalities, used a conservative approach to be as protective as possible. In 
radiation-induced cancer, the PEIS assumed that there is no threshold below which there is no cancer 
risk. In addition, the risk of cancer from multiple exposures to different sources was assumed to be 
additive , and a certain percentage of radiologically-induced cancers were assumed to be fatal. Similar 
assumptions regarding potential fatalities from chemically-induced cancers are not possible because of 
the diverse nature of chemically induced cancer. More details about the methodologies and 
assumptions used to assess human health impacts can be found in Section 5.4 .1 in Volume I, 
Appendix Din Volume III, and Appendices E, and Fin Volume IV of the WM PEIS . 

Comment (3880) 
The PEIS projects essentially zero deaths to the ANL-E offsite population based on a 10-year exposure 
and a 70-year life expectancy . DOE needs to look at using a 90-year life and 60-year exposure in the 
cancer fatalities estimates. 

Response 
The WM PEIS health risk impacts analysis estimates less than one latent cancer fatality in the offsite 
population at ANL-E as a result of exposure to radionuclides released from waste treatment facilities . 
The treatment facilities are assumed to operate over a 10-year period. Exceptions to this assumption 
would include a full 20-year operations phase (i.e. , construction phase not applicable) for the 
No Action Alternative, and the site-specific operational periods for high-level waste storage facilities , 
which are discussed in Chapter 9 in Volume I of the WM PEIS. Once radionuclide contaminants are 
inhaled or ingested, they are assumed to continue irradiating body tissues for a period of 50 years . 
This assumption, known as committed effective dose equivalent, is commonly used in assessing 
potential risks from radionuclide exposure. Section D.2.6.3 in Volume III provides additional details 
of the radionuclide exposure assessment. The assumed 70-year average lifetime is also a standard 
factor used in health risk assessments. The health risk analyses are based on a number of conservative 
assumptions which likely account for differences due to longer exposure periods. 

Comment (3881) 
DOE needs to explain how they measure illness from radiation exposure . 

Response 
The health endpoints used in analyzing radiation risk were cancer incidence, cancer fatality , and 
adverse genetic effects which, for members of the public, were assumed to be directly proportional to 
the amount of absorbed radiation and to occur in a fixed ratio of 15 :7: 1. See Section D.2.5 in 
Volume III for details of the WM PEIS . 

Comment (3884) 
All radiation causes genetic changes. 
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Response 
As described in Section D.2.6.2 in Volume III of the WM PEIS, all radiation is not equal in terms of 
causing genetic damage or other effects to human cells. The same dose (absorbed by the human body) 
of different types of radiation (e.g., alpha, beta, gamma) can produce different health risk outcomes 
and different effects on living cells. To standardize for these effects, a unit of radiation measure called 
a "rem" is used as a way of measuring the biological effects of a given dose of any type of radiation. 
The rem has built-in factors that weight the dose according to each type of radiation's capacity fo r 
causing biological damage (this capacity is called the "biological effectiveness" of the radiation) . This 
unit of measure allows comparison of the biological effects ( on a given type tissue) of radionuclides that 
emit different types of radiation. See DOE Worker Health Risk Evaluation Methodology for Assessing 
Risks Associated with Environmental Restoration and Waste Management (ORNL, 1995b) for a more 
detailed description of the different types of radiation. 

The various organs of the body have different susceptibilities to harm from radiation. For example, the 
gonads tend to be more sensitive to radiation damage than the cornea of the eye. The unit of measure 
that takes these different susceptibilities into account to provide a broad indicator of the total effective 
radiation dose is called an "effective dose equivalent. " It is obtained by multiplying the dose (or "dose 
equivalent") in rems in each major organ or tissue by a weighting factor associated with the risk 
susceptibility of the tissue or organ, then summing the totals. This unit of measure allows comparison 
of the general adverse consequences to people who are exposed to radiation, regardless of the different 
susceptibilities of individual types of tissue in different organs to such exposure. 

Comment (3905) 
DOE needs to look into whether any studies have been done on ANL-E employees for cancer. DOE 
needs to use actual data and not projected or expected data. 

Response 
DOE has undertaken "dose reconstruction" studies around several of its facilities to gain a clearer 
understanding of potential health effects through epidemiological research . As an example, one of the 
earliest and more thorough research efforts concerned the Hanford Site in Washington State, where 
historical data are being identified, reviewed, and analyzed in order to understand atmospheric, river, 
and groundwater conditions that affected the transport of radioactivity. Dose reconstruction studies at 
Hanford and other sites will help build the informational foundavons for sound risk assessment and will 
be invaluable in a wide range of environmental projects. Discussions with Argonne National 
Laboratory-East (ANL-E) site personnel indicated that cancer incidence studies had, however, not been 
performed on ANL-E employees. 

Any prediction into the future involves assumptions and uncertainties. The human health risks analysis , 
including potential cancer fatalities , used a conservative approach to be as protective as possible. In 
radiation-induced cancer, the PEIS assumed that there is no threshold below which there is no cancer 
risk. In addition, the risk of cancer from multiple exposures to different sources was assumed to be 
additive, and a certain percentage of radiologically induced cancers was assumed to be fatal . Similar 
assumptions regarding potential fatalities from chemically-induced cancers are not possible because of 
the diverse nature of chemically-induced cancer . More details about the methodologies and 
assumptions used to assess human health impacts can be found in Section 5.4.1 in Volume I, 
Appendix Din Volume III , and Appendices E and Fin Volume IV of the WM PEIS . 
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Comment (3906) 
DOE needs to explain expected rates of cancer to the public so they can understand . 

Response 
Section 5.4.1 in Volume I describes the methods used to evaluate health risk impacts in the WM PEIS . 
This section contains a discussion on how risk results should be interpreted. Section 5.4.1.4 in 
Volume I specifically explains cancer fatalities and incidences, and how they are analyzed in the PEIS. 
Chapters 6 through 10 in Volume I present the waste-type specific results of the health risk analyses . 

The PEIS health risk analyses evaluated the potential impacts of exposure to radionuclides and 
hazardous chemicals released from waste treatment, storage, and disposal facilities. Risks were 
estimated for populations of workers and the general public living within a 50-mile radius either from 
existing waste management facility or the geographic center of the site . The PEIS analysis estimated 
the potential numbers of cancer fatalities for populations of workers and the general public receiving 
exposure to radionuclides or direct radiation (workers) . The analysis also estimated the numbers of 
cancer incidences in these populations resulting from exposure to hazardous chemicals . In addition to 
these estimates of collective risks to populations of receptors, the analysis also evaluated the risks to the 
individual receptors in the populations estimated to receive the highest exposures . The risks to these 
maximally exposed individuals are estimated as the probability of cancer incidence or cancer fatality 
over the lifetime of the individual . 

Comment (3942) 
Assumptions of impacted regions surrounding DOE sites should be calculated from the site boundaries , 
not from the center of sites . Calculations of impacted regions should be done by air miles, not road 
miles. 

Response 
The WM PEIS considered sites where waste management facilities might be built, but not the precise 
locations on those facilities. Where to locate a facility on a site is more appropriately addressed in 
sitewide or project-level environmental analyses . For analysis purposes, the WM PEIS assumed that 
future waste treatment and storage facilities will be located at the center of the site, except at the larger 
sites, where the new facilities are assumed to be located in the vicinity of existing waste management 
facilities. Additional information on the assumed locations at each site used in the health risk analysis 
is presented in the technical report referenced in Section D.2 .1 in Volume III. Note that the new waste 
management facilities were not assumed to be located at the boundaries of any of the sites evaluated. 

The region of interest for health risks was an area with a radius of 50 miles as discussed in Volume I, 
Section 4.2.2. As discussed in Section 5.4.1.2 in Volume I and in Section D.2.2 in Volume III, the 
offsite population or general public receptor group was assumed to be the population living within this 
circle. Since the radius is a straight line, distance is measured in "air miles ." 

Comment (3991) 
Did DOE consider adverse impacts to members of the public who rely on the Ohio River for their 
drinking water? 
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Response 
For the WM PEIS, DOE did not evaluate the health risk to persons who drink water supplied by 
contaminated surface water, or who derive a portion of their food supply from plants and animals that 
obtain water from contaminated surface water. Such an evaluation cannot be performed with 
confidence until the locations of the facilities on the sites are known and the routes of exposure 
explicitly defined. In addition, the airborne pathway is much more significant than other pathways for 
most members of the offsite public; therefore, DOE considers evaluation of health risks due to 
exposure to airborne contaminants to be sufficient for a programmatic , screening-level analysis such as 
the PEIS . DOE did consider the potential impacts of low-level mixed waste and low-level waste 
disposal on groundwater quality and the potential risks to individuals using contaminated groundwater 
for drinking water. The results of these analyses are presented in Sections 6 .4 .1. 8 and 7.4 .1. 7 in 
Volume I. Sitewide and project-level NEPA analyses would consider more detailed site-specific 
information, such as potential concentrations of bioaccumulated contaminants in aquatic organisms . 

Comment (4004) 
DOE has yet to calculate specific dose limits for the Yucca Mountain repository . The agency has been 
mandated to attempt to calculate dose exposures for materials that will remain both toxic and hazardous 
to human health and the environment for time periods beyon~ reasonable human comprehension, let 
alone prediction. The agency's mandated predictions of possible human exposure pathways and human 
activities ten thousand years into the future would seem to me to point out clearly that the half-lives of 
the materials created far out distance current human knowledge. Predictions of future climatic 
conditions based upon current climatic conditions likewise seem to me beyond present human abilities. 
Ten thousand years ago Southern Ohio was under a melting glacier. 

Response 
The impacts of disposing of high-level waste in a repository are not within the scope of the PEIS, but 
will be analyzed in a subsequent DOE NEPA document relating to a geologic repository . 

As described in Section 5.4 .1 in Volume I and Appendix D for the proposed disposal actions for low
level waste and low-level mixed waste in Volume III, the PEIS also examined potential risk to a farm 
family for 10,000 years. The PEIS did not attempt to predict future climatic conditions for this period. 

Comment (4033) 
The Final WM PEIS should include information on risk assessments that have not been performed or 
are not referenced in the draft for the public and decisionmakers to consider. The public has a right to 
know the social and environmental consequences of the No Action Alternative (i.e . , taking no remedial 
or waste management action) . The public needs such a comparison to grasp the need for the project 
and to better understand why they must shift large societal resources to this project. 

Response 
The WM PEIS health risk analysis addresses the potential risks to the public and to workers from the 
proposed waste management actions . The waste-type specific results presented in Chapters 6 through 
10 in Volume I of the WM PEIS describe the risks associated with construction and operation of new 
treatment, storage, and disposal facilities, as well as the social and environmental consequences of 
implementing the alternatives . Waste management alternatives are compared to a No Action 
Alternative. The No Action Alternative provides an estimate of impacts for the first 20 years of an 
indefinite storage period if DOE continues with current activities and does not reconfigure the waste 
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management complex. Chapter 11 in Volume I contains discussions of the potential impa ts of th 
management of the combined waste types , on a site-specific basis, as well as the cumulative impacts of 
the proposed waste management actions, the impacts of existing site actions, and those of reasonably 
foreseeable future actions. Chapter 11 contains references to the other sources of information (e .g. , 
sitewide EISs) used to characterize existing site conditions and the impacts of other proposed future 
actions for the cumulative impacts analysis. 

DOE compiled a large amount of information in connection with the WM PEIS. Additional 
background information was placed in appendices to the PEIS or in technical reports that are readily 
available in the DOE public reading rooms listed in Section 1.9 in Volume I of the Final WM PEIS. 

Comment (4039) 
The WM PEIS does not fulfill its proper purpose as a programmatic review of alternative cleanup and 
waste management policies and their impacts. In addition to omitting any reference to the public health 
risk from ongoing operations, the Draft WM PEIS does not make a serious effort to quantify health 
risks from existing waste inventories at DOE sites or from contaminated sites. Such assessments would 
establish at least a partial need for the project and should not be part of separate risk assessment 
documentation. 

Response 
The WM PEIS health risk analysis addresses the potential risks to the offsite public and to workers 
from proposed new waste treatment, storage, and disposal actions. Impacts from the proposed waste 
management alternative configurations are compared to a No Action Alternative, which provides an 
estimate of impacts if DOE continues with current activities and does not reconfigure the waste 
management complex. The estimated health risks resulting from management of each of the waste 
types considered in the WM PEIS are presented in Chapters 6 through 10 in Volume I. 

Chapter 11 in Volume I addresses, on a site-specific basis, the health risks associated with the 
combined future management of each of the pertinent waste types, the existing site operations, and the 
estimated impacts of other reasonably foreseeable site actions. Human health risks resulting from 
environmental restoration activities are generally not included in the cumulative impacts analysis 
because, for most sites, they cannot be meaningfully evaluated at this time. 

Comment (4417) 
The Draft WM PEIS contains a discussion of comparing radionuclide exposures to chemical exposures 
that includes potency issues without raising the fundamental issue that carcinogenic risk assessment for 
radiation predicts most likely cancer risks (based usually on the observed potency in humans), while 
carcinogenic risk assessment for chemicals uses 95 % upper limit risks based on a conservative model, 
usually based on animal studies. 

Response , 
DOE has revised Section D.2.8.2 in Volume III of the WM PEIS to provide the following clarification: A 
comparison of the risks associated with radionuclide exposures to those associated with chemical 
carcinogen exposures must consider the use of different methods to determine radionuclide and chemical 
carcinogen risks. The dose conversion factors used to estimate radionuclide-associated risks are based on 
observed potency in humans (typically studies of atomic bomb victims). The slope factors used to 
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estimate chemical carcinogen-associated risks are derived from animal studies and are believed to be more 
conservative due to the uncertainty involved in extrapolating results for humans. 

Comment (4419) 
The Draft WM PEIS addresses only the impacts on human health of air pollution from waste treatment , 
making the unjustified and unlikely assumption that water pollution impacts will be negligible because 
associated discharges will go through wastewater treatment systems. 

Response 
DOE assumed that some impacts on water resources would be minimal at all sites, regardless of the 
waste type and alternative. The WM PEIS discusses these potential minimal effects (e.g ., impacts to 
floodplains, impacts from runoff and sedimentation, impacts from wastewater discharges , impacts from 
disposal) in Section 5.4.3.3 in Volume I; they are not addressed in the waste-type impacts analyses 
presented in Chapters 6 through 10 in Volume I. DOE would conduct further evaluations of these 
potential effects as part of sitewide or project-level NEPA studies. Releases of hazardous constituents 
to surface waters from the operation of routine waste management facilities were assumed to be limited 
because of treatment and recycling of wastewaters. Releases to surface waters could result from 
accidents at waste management facilities or from transportation accidents. The WM PEIS assumes that 
the impacts from a spill or leak of wastes will be limited by: 

• Dilution in the receiving water body; 
• Remedial actions taken to contain or remove the contaminants; 
• The relatively smaller number of individuals potentially exposed than those exposed through the air 

pathway. 

Finally, the potential frequency of occurrence of the accident or initiating event could limit the impacts; 
that is , an accident could have the potential to produce adverse impacts on a relatively large area of 
surface water if it occurred, but the actual probability of occurrence could be small. 

Comment (4426) 
DOE should quantitatively evaluate the differences in the conservatism of modeling and associated 
assumptions for evaluating transportation impacts versus stationary source impacts and their 
implications concerning trade-offs between site impacts and transportation impacts . The WM PEIS 
should also include information on the combined risks of transportation and stationary source impacts. 
An imbalance in the systematic uncertainties between transportation and stationary source models and 
associated assumptions could systematically bias the relative differences in risk estimates among risk 
management alternatives to favor alternatives with minimum transportation. 

The Draft WM PEIS does not contain information on the combined impacts for enough combinations of 
alternatives for the cumulative impacts section to provide adequate input for deciding where to treat, 
store, and dispose of waste . 

Response 
The WM PEIS used different types of models to estimate potential risks from stationary sources, such 
as waste management facilities, versus those from wastes transported under the Regionalized and 
Centralized Alternatives. The risk analyses for waste management workers considered the effects of 
shielding on limiting exposures to direct radiation from stationary sources. However, the transportation 
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assessment could not use shielding as a factor in reducing exposures because of uncertainties about 
potential locations of the receptors (e.g., the offsite population) in relation to the shipments . As a 
result, the transportation radiological risk estimates are conservative, i.e., higher than would be likely 
to occur on the implementation of the alternatives. This difference in conservatism does not complicate 
the risk management decisionmaking process because transportation radiological risk estimates are 
routinely lower than transportation physical trauma risks . Therefore, the risk manager must balance 
potential risks associated with exposure to radionuclides and radiation released from waste management 
facilities under the various alternatives against potential transportation risks associated with physical 
trauma from accidents . 

The combined impacts analysis looks at the impacts of waste management operations at a particular site 
as defined in the WM PEIS analysis of alternatives. 

Transportation and stationary source risks are not combined because the receptors differ between the 
two sources. The maximally exposed individuals for transportation occur along the transportation 
route, whereas, the maximally exposed individuals for stationary sources occur in the offsite 
populations of individual DOE facilities. 

Comment (4432) 
When delineating exposures from DOE sites, DOE should quantitatively characterize, in the affected 
environment and cumulative impact sections of the WM PEIS, impacts at the locations of existing 
receptors and potential maximum impacts at the location where the general public currently has access 
(or would in the future under WM PEIS assumptions), unless mitigating measures are taken. The 
Hanford Site, ORR, ANL-E, and PGDP have hot spots near the site boundaries that are not currently 
occupied, but which could be in the future unless appropriate mitigating measures are taken. 

Response 
The WM PEIS evaluates potential health risk impacts to offsite populations from waste treatment 
operations that would occur over an assumed 10-year period. Exceptions to this assumption would 
include a full 20-year operations phase (i.e . , construction phase not applicable) for the No Action 
Alternative, and the site-specific operational periods for high-level waste storage facilities, which are 
discussed in Chapter 9 in Volume I of the WM PEIS. Impacts to offsite populations during the 
operations period would result primarily from airborne releases of radionuclides and hazardous 
chemicals from waste treatment facilities. DOE would maintain institutional control of the sites during 
this 10-year operations period. As a consequence, the offsite population should not be able to come in 
contact with hot spots of contamination inside the site boundary. The WM PEIS Affected Environment 
Technical Report cited in Chapter 4 in Volume I contains quantitative estimates of existing hot spot 
contamination at the sites. This technical report is available in the DOE public reading rooms listed in 
Volume I, Section 1.9, of the Final PEIS. DOE deals with mitigation measures for hot spots at each 
site as part of the site environmental restoration and health and safety programs. 

The PEIS evaluates the health risk impacts from waste treatment to offsite populations living within a 
50-mile radius either from an existing waste management facility or the geographic center of the site, to 
site workers not directly involved in waste management activities (noninvolved workers), and to waste 
management workers. The health risk analyses include quantitative estimates of risk for maximally 
exposed individuals (MEls) in the offsite population and the noninvolved worker populations. The 
modeling analyses estimate the locations of the MEls in the regions of influence and on the site. The 
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l ation of the f ite M wa considered only in the environmental justice analysis and was 
determined by reviewing the WM PEIS risk modeling results to locate the census tract in the sector 
block containing the offsite MEI for each selected site . It is inappropriate to compare the locations of 
MEis estimated by the PEIS analyses to those identified in other DOE reports , such as site annual 
monitoring reports , or to estimate waste treatment exposures and risks at other locations (e.g ., at 
fencelines) because different models and assumptions were used for these calculations. Within the WM 
PEIS, the MEis for chemical risk assessment and radiological risk assessment could be in different 
physical locations. 

Comment (4443) 
With respect to the time periods over which health risks were evaluated, the statement in the Draft 
PEIS Summary, Section 3.2.1, that 70-years was used to evaluate risks from exposure is misleading 
because the number of fatalities from radiation from existing DOE sites in the Cumulative Impacts 
section of the Draft PEIS is based on only one year of exposure . 

In addition, radiation and radionuclide exposure can cause mutagenic impacts that can be passed from 
generation to generation. These should be evaluated in terms of the risk to the children and to those 
exposed, and in terms of the total expected number of persons adversely impacted for all future 
generations combined. 

According to other studies, the number of persons suffering severe mutation from radiation and among 
their offspring for all future generations combined from a single exposure could be an order of 
magnitude higher than the number predicted by the theory used in the WM PEIS, due to such persons 
having children and genetic equilibrium limiting the extent of their reproduction in future generations . 
In addition, the proportion of a population suffering from severe handicaps due to continuous exposure 
could be an order of magnitude higher than the modeling predicts. 

The impacts of soil contamination often manifest as a maximum risk to the public decades or even 
hundreds of years after the soil was contaminated, when the contaminants leach out of the soil and into 
groundwater. Persons are exposed to much larger volumes of contaminated groundwater than 
contaminated soil. The routes of exposure include direct ingestion, skin contact, and airborne contact 
(when showering, washing, cooking , as well as when using groundwater irrigation). 

Soil contamination and associated groundwater contamination could occur from dustfall and other 
deposition phenomena from air pollution. DOE should evaluate this route of exposure , at least to the 
degree necessary to determine if it could be significant compared to the other routes of exposure 
evaluated. 

Response 
DOE revised Chapter 11 in Volume I of the WM PEIS to incorporate estimates of the collective 
radiation dose and cancer risk for the offsite population. These estimates represent doses and risks that 
would occur over the 10-year time frame of operations. The PEIS presents offsite maximally exposed 
individual impacts as annual exposures and risks . 

The PEIS does not address the tracking of mutagenic effects across generations . The limited 
methodologies developed to address inheritable mutagenic effects from radiation have not been 
sufficiently adopted by the risk assessment community to justify their use in all cases . 

5-68 



Volume V - Comment Response Document 

5.2 Human Health Risk Assessment 

Section D.2.3.1 in Volume III of the WM PEIS reports that human health risk from the consumption of 
surface water contaminated by airborne deposition would be at least three orders of magnitude smaller 
than the dose resulting from inhalation. Therefore, DOE eliminated this pathway from detailed 
analysis . Airborne deposition onto soils and subsequent leaching into the groundwater probably would 
have less health risk than direct deposition onto surface water due to the time lag involved and the 
adsorption of contaminants onto the solid particles. 

DOE assumed groundwater pathways of exposure were most significant for disposal scenarios in which 
waste is buried. For routine operations associated with treatment and storage, exposures resulting from 
atmospheric emissions from stacks and vents were assumed to be of primary concern. Although 
contaminants released to the atmosphere could settle on the ground and migrate through soil into the 
groundwater, the contaminants would be highly diluted at this point and subsequent risks would not be 
expected to be significant. The analysis of health risks resulting from the disposal of low-level waste 
and low-level mixed waste evaluated only ingestion of contaminated groundwater as drinking water and 
use of contaminated groundwater to irrigate crops . The PEIS evaluated potential health risks of the 
irrigation scenario in the hypothetical farm family analysis . In this analysis, a farm family receptor 
draws water from a well 300 meters (984 feet) downgradient from the center of the disposal facility . 
The receptor drinks water, irrigates crops , and waters livestock from a contaminated well . The farm 
family scenario addresses potential risk to a series of individual receptors. This analysis has been 
supplemented in Section 6.4.1.8 and 7.4.1.7 in Volume I in the Final WM PEIS by an analysis of the 
relative vulnerability of the proposed disposal sites for risks to the offsite public from groundwater 
contamination. 

Although any number of exposure pathways could be applicable to a particular scenario at a particular 
site, DOE selected the pathways assumed to be applicable and most significant with regard to risk for 
assessment in the PEIS . Although other routes of exposure (e.g., shower inhalation) could be applicable, 
DOE assumed that exposures from disposal would be driven by the ingestion of contaminated drinking 
water and of agricultural products contaminated by irrigation. 

Comment (4454) 
In the Draft WM PEIS Summary, analysis of human health risks in Section 4 .3 focuses on population 
risks exclusively , failing to cover risks to the maximally exposed individual (MEI) . Many State and 
Federal regulations (such as the Clean Air Act of 1990 and the National Contingency Plan and 
associated Superfund regulations) , as well as RCRA guidance to permit writers, focus on risks of 
cancer (not cancer fatality) to the MEI in the general public . DOE should include meaningful 
summaries of this for members of the general public workers. 

The information on population risks in the Draft PEIS is inadequate to resolve differences among 
alternatives concerning cancer risks to the general public. Many categories of population risks are not 
adequately quantified . DOE should quantify the order of magnitude of such risks . 

Information on the order of magnitude of the uncertainties in the population risk numbers and MEI risk 
numbers should be provided in the WM PEIS Summary. They should be quantified as they impact the 
relative impacts of alternatives compared to each other, and in terms of uncertainties in absolute risks . 

In addition, the tables in the PEIS should specifically delineate the risks for workers and for members 
of the general public if trains rather than trucks are used for transportation. 
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Response 
The summary sections in the WM PEIS present a general overview of the analysis of particular waste 
types. Specific numbers associated with the waste types (i.e., costs, risks [including MEI], volumes, etc.) 
are reported in other sections of the WM PEIS along with interpretations and discussions of the results. 
For example, MEI cancer incidence and cancer fatality risks are reported in Chapters 6 through 10 in 
Volume I and Appendix Din Volume III. 

Table 4.3-1 in the Summary document lists estimated numbers of fatalities in receptor populations from 
low-level mixed waste treatment, disposal, and transportation. The information in this table is a subset 
of the more detailed information presented in Section 6.4 in Volume I. In addition, Table 4.3-1 in the 
Summary lists only transportation risks for trucks because truck risks are higher than those for rail. 
Tables 6.4-17, 7.4-14, 8.4-9, and 9.4-7 in Volume I list information on rail transportation risks. 

Comment (4468) 
Section 8. 3 .1 of the Draft WM PEIS Summary document states that incidences of cancer to the off site 
populations for routine operations and accidents would be less than one for all hazardous waste 
management alternatives. DOE should evaluate an incidence of cancer of even 0 .00001. Merely 
saying that the incidence of cancer is less than one is inadequate. Cancer risks to the maximally 
exposed individual should be summarized. Section 8.3.1 also refers to noncancer risks to the 
maximally exposed individual as low. What is meant by "low"? 

Response 
The Section referenced in the comment is intended to summarize the risk of cancer for the offsite 
populations. Therefore, Section 8.3.1 of the Summary document indicates that less than one incidence 
of cancer is likely to result in the offsite populations at the hazardous waste treatment sites. More 
specific information on the WM PEIS health risk analysis for hazardous waste is presented in 
Section 10.4 in Volume I. As described in Section 10.4, risks were estimated for both the entire offsite 
population receptor group at each site and for the maximally exposed individual in the offsite 
population. Collective population risks are presented as numbers of incidences of cancer or other 
adverse effects in the population. Maximally exposed individual risks are presented as probabilities of 
incidence in the lifetime of the maximally exposed individual. 

DOE estimated cancer incidences for the offsite population and waste management worker populations 
for every alternative; the estimates include those reported only as "less than one" in Section 10.4. The 
estimates are presented in Appendix D in Volume III and in the Volume II Site Data Tables for each of 
the proposed hazardous waste management sites identified in Section 10.1.2 in Volume I. 

The statement in Section 8.3.1 about maximally exposed individual noncancer risks being "low" means 
that adverse noncancer health effects are not likely to result from exposure to hazardous chemicals 
released from waste treatment facilities . 

Comment (4474) 
The WM PEIS analysis of cumulative impacts should include the following considerations : While an 
individual worker might not work simultaneously at more than one type of facility, some workers have 
more than one job and some workers might change jobs during their careers . Measures designed to 
prevent excessive exposure to people with multiple jobs should also be factored into the analysis . 
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Response 
Chapter 11 in Volume I of the Final WM PEIS was revised to incorporate waste management worker 
risk information into the cumulative impacts analysis. Collective radiation dose and cancer risk for the 
worker population at each site over a 10-year period of operations was included. Exceptions to this 
assumption would include a full 20-year operations phase (i.e., construction phase not applicable) for 
the No Action Alternative, and the site-specific operational periods for high-level waste storage 
facilities, which are discussed in Chapter 9 in Volume I of the WM PEIS. 

The detailed analysis for individual workers as described by the commentor is not appropriate for the 
cumulative impact analysis of a programmatic EIS and has not been incorporated into Chapter 11 . 
However, DOE takes precautions to minimize worker exposures including multiple exposures. DOE 
would comply with all applicable laws and regulations pertaining to worker exposure, such as 10 CFR 
Part 835 and DOE Order 5480.11. DOE uses further guidance provided in the Occupational Safety 
and Health Guidance Manual for Hazardous Waste Site Activities, Standard Operating Safety Guides, 
Field Standard Operating Procedures, and the DOE Radiological Control Manual. 

Comment (4483) 
The Draft WM PEIS does not adequately characterize the differences in risk assessment for radiation 
versus chemical exposure. 

Response 
Section D.2.6.3 in Volume III of the Final WM PEIS has been revised to provide the following 
clarification: In comparing the risks associated with radionuclide exposures to those from chemical 
carcinogen exposures, it is important to note that radionuclide and chemical carcinogen risks are 
determined by different methods. The dose conversion factors used to estimate radionuclide associated 
risks are based on observed potency in humans (typically studies of atomic bomb victims). The slope 
factors used to estimate chemical carcinogen associated risks are derived from animal studies and believed 
to be more conservative due to the uncertainty in extrapolating results for humans. These differences in 
risk estimation should be considered when comparing radionuclide and chemical carcinogen risks. 

Comment (4488) 
No justification for limiting human health impacts to 50 miles from sites is provided in the Draft WM 
PEIS. DOE should analyze how much the number of predicted fatalities would increase if inputs were 
evaluated worldwide to determine if the relative and absolute impacts of the alternatives beyond 
50 miles could be significant. Even if this is not done for a new Draft PEIS, it must be done for 
cumulative impacts to meet NEPA requirements. This requires coordination of the human health 
impact assessment methodologies and assumptions and sharing of information among the various PEISs 
being written by DOE. It also requires a detailed evaluation of the methods and parameters used to 
evaluate human health impacts in past PEISs, and mapping the results into the framework used to 
evaluate risks, with appropriate caveats for uncertainties. 

Response 
Estimating exposures to the population residing within a 50-mile radius of a site is very typical in the 
field of risk assessment and in NEPA assessments in general, and is reasonable for the purposes of the 
WM PEIS. Most atmospheric fate and transport models are designed to calculate exposures within a 
50-mile radius . For the WM PEIS, the public receptor group was assumed to be the population living 
within an 80-kilometer (50-mile) radius of either an existing waste management location for the largest 
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DOE sites (the Hanford Site, INEL, LANL, NTS, ORR, and SRS) or the geographic center for the 
11 smaller DOE sites . 

Comment (4520) 
Taken alone, the hazard quotients referred to in Section 5.4.1 of the Draft WM PEIS are inadequate for 
evaluating the threshold toxic impacts of chemical pollutants to the general public . Standard EPA 
Superfund risk assessment procedures use hazard indices for these purposes , based on the sum of 
hazard quotients . The hazard index concept is very similar to the Exposure Quotients used to evaluate 
worker exposure. 

Most Occupational Safety and Health Administration standards for carcinogenic risks are based on 
Threshold Limit Values (TLVs). Exposure at TLVs, when based on threshold toxicity, is unlikely to 
cause adverse impacts on normal healthy workers . However, about 10% of the workers are considered 
to be hypersusceptible and may be adversely affected at TL Vs. Screening procedures , medical 
monitoring, and other measures taken to reduce the number of hypersusceptible workers who may be 
exposed should be evaluated as part of the WM PEIS . 

Response 
The WM PEIS evaluation of noncancer toxic effects resulting from exposures to hazardous chemicals 
follows the recommendations for such analyses in EPA risk assessment guidelines. As described in 
Section D.2.9 in Appendix D (Volume III), Hazard Quotient values are calculated for each hazardous 
chemical to which receptors might be exposed. These values are calculated by estimating the 
receptor 's predicted exposure and dividing by maximum acceptable exposure levels based on chemical
specific EPA Reference Dose and Reference Concentration values. The Hazard Quotient values for 
each hazardous chemical are summed to yield a Hazard Index estimate . According to the EPA risk 
assessment guidelines , if the Hazard Index value is less than or equal to 1, the potential exposure is 
unlikely to produce adverse toxic effects. 

As a screening-level analysis, the WM PEIS worker health risk assessment does not address 
particularly susceptible members of the workforce. Risks to seqsitive subpopulations of receptors and 
any needed mitigation measures can only be meaningfully addressed in site worker protection and 
medical monitoring programs. 

Comment (4521) 
DOE should provide in the WM PEIS a credible analysis of the adequacy of the risk assessment within 
a 50-mile radius of sites as well as within 0.5 mile of transportation routes for estimating the total 
numbers of fatalities associated with alternatives (regardless of the distance from the source) . 

Response 
The primary route of exposure of offsite populations to contaminants released from waste management 
actions would be airborne exposure to radionuclides or hazardous chemicals released from waste 
treatment facilities . Air dispersion of contaminants within a 50-mile radius of the discharge point is 
commonly used in these types of analyses . This distance is believed to adequately address potential 
exposure and risk from this pathway. 

Exposure to members of the public from waste transportation is primarily from direct radiation of the 
cargo. Exposure decreases as distance from the surface of the truck or railcar increases . A 0 .5-mile 
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distance from transportation corridors adequately addresses potential exposure and risk from this 
pathway . 

Comment (4526) 
DOE should evaluate in the WM PEIS exposure to the offsite population from surface water 
contamination and associated contamination of fish. The impacts from this exposure pathway exceed 
those from air pollution and groundwater at several sites, and from high-level waste treatment at West 
Valley, according to site safety report information. DOE does not provide convincing evidence in the 
Draft WM PEIS that discharges to surface water would not be significant for the alternatives being 
evaluated, and that the resulting exposure pathways would not cause the highest potential human health 
and environmental impacts for waste treatment, storage, disposal (especially for intruder scenarios), 
along with transportation accidents. 

Groundwater pathways from waste treatment, storage, and transportation accidents should be evaluated 
in the WM PEIS to establish if their significance compared to other pathways is negligible, or to 
quantify the impact if it is not. 

Contamination of wildlife and subsequent ingestion of such wildlife in accident scenarios (including 
transportation accidents) should be evaluated in the WM PEIS, along with mitigating measures. DOE 
should commit to appropriate containment and operation of waste storage, treatment, and disposal 
facilities to ensure that contamination by direct contact with contaminated portions of waste treatment, 
storage, and disposal facilities (such as open-top wastewater treatment tanks, landfills while material is 
being placed in them, waste storage piles, etc.) or by eating biota: that had direct or indirect contact. 

Response 
The WM PEIS health risk analysis does not address bioconcentration of contaminants in aquatic 
systems, which would require an array of assumptions about site-specific variables, including exact 
locations of new waste treatment facilities on DOE sites. Siting treatment facilities is not part of PEIS 
decisionmaking. Any such analysis would be subject to extreme variability based on the analysis 
assumptions and location selection. However, Section 5.4 .3 in Volume I and C.4.3.4.10 in Volume III 
have been revised in the Final WM PEIS to provide more detailed discussions of the potential 
vulnerability of sites to surface water impacts from waste management actions. In addition, the 
groundwater pathway was evaluated in the hypothetical farm family scenario analysis for disposal of 
low-level mixed waste and low-level waste . 

Consumption of wildlife contaminated as a result of the routine operation of waste management 
facilities or from facility or transportation accidents is not evaluated in the WM PEIS because this 
exposure pathway is not relevant for most members of the offsite public. Additional site-specific 
information, which would be better addressed in sitewide or project-level NEPA, would be required in 
order to develop credible estimates for this pathway. 

As noted in Section 1.7.3 in Volume I, reduction of human health risk and minimization of adverse 
environmental impacts were criteria for selecting the WM PEIS preferred alternatives . Moreover, 
DOE must comply with all applicable environmental and safety laws and regulations, which ensures 
that DOE's waste management facilities will be appropriately contained and operated. 

5-73 



Volume V- Comment Response Document 

5.2 Human Health Risk Assessment 

omment (4528) 
With regard to Section 5.4.1 of the Draft PEIS, which discusses surface water contamination: While 
the concentrations in surface water may be less than those in groundwater, surface water contamination 
may nevertheless have higher impacts than groundwater contamination because the contaminants are 
bioconcentrated in fish, which are eaten. 

Response 
The WM PEIS health risk analyses does not address bioconcentration of contaminants in aquatic 
systems . This type of analysis would require that an array of assumptions be made about site-specific 
variables, including the exact locations of new waste treatment facilities on DOE sites. The latter is not 
part of programmatic decisionmaking. Any such analysis would be subject to extreme variability based 
on the analysis assumptions and location selection. However, Section 5.4.3 in Volume I and 
Section C.4.3.4.10 in Volume III have been revised in the Final WM PEIS to provide a more detailed 
discussion of the potential vulnerability of sites to surface water impacts from waste management 
actions. 

Comment (4530) 
With regard to the observation in Section 5.4.1 of the Draft WM PEIS that genetic toxicity is more 
difficult to assess because of its diverse nature: It is not the diverse nature of chemicals that makes 
genetic toxicity more difficult than radioactivity toxicity to assess ; it is the lack of information and 
methods to assess the genetic potency of the chemicals and the mixtures of chemicals . 

Response 
Genetic toxicity includes a number of different kinds of effects or endpoints, including gene mutations, 
which alter the makeup of genes, and gross chromosomal aberrations, which alter the structure or 
number of chromosomes. The type of genetic toxicity resulting from exposure to hazardous chemicals 
depends on the mechanism of action by which the compound interacts with the genome. Because 
different compounds can produce different types of effects, such an analysis must consider chemical
derived genetic toxicity on a compound-specific basis . This kind of analysis is more difficult and 
requires more assumptions than appropriate for a programmatic study. 

By contrast, it is easier to analyze potential genetic effects resulting from radiation exposure because 
the mechanism of radiation effects on genetic material is similar for all radionuclides. Potential 
exposures were estimated using the environmental fate models identified in Section D.5 in Volume III 
of the WM PEIS. These models summed potential exposures from different types of radionuclides as 
person-rem (population) or rem (individual) estimates. The estimated doses were converted to risks by 
the application of International Commission on Radiological Protection risk factors . For example, the 
International Commission on Radiological Protection risk factor for genetic effects (which is treated as 
a single endpoint) for public receptors was 0.0001 genetic effects per rem-lifetime. This value was 
multiplied by the estimated population exposure (person-rem per lifetime) to obtain an estimate of the 
number of genetic effects that could occur in the population. This analysis did not require tracking 
exposure to individual radionuclides. 

Comment (4531) 
DOE should explain in more detail in Section 5.4.1 of the Draft WM PEIS how the probability of 
cancer fatalities is calculated. The probability of cancer and cancer fatality for individuals is generally 
calculated for the most exposed individual, or for various individuals with various levels of exposure. 
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Calculating total cancer fatalities for populations involves multiplying the populations with various 
amounts of risk of cancer fatality by the associated risks and adding the resulting amounts of calculated 
fatalities to get a total for the population, or computing some sort of risk and population weighted 
average risk and multiplying by the population (a mathematically equivalent procedure). DOE 
indicates that the total number of people in the population in each generation ,is assumed to stay the 
same. Elsewhere in the Draft WM PEIS, the problem of estimating impacts to future offsite 
populations of unknown sizes is used as an excuse for not calculating offsite population impacts and 
focusing on a farm family . This seems quite contradictory. 

Response 
In accordance with common risk assessment practice, the WM PEIS health risk methodology includes 
the estimation of collective risks to populations of receptors and risks to maximally exposed individuals 
living in those populations. The health risk methodology discussion in Section 5.4.1 in Volume I is a 
summary of the detailed information presented in Sections D.2.6, D.2.7, and D .2.8 in Volume III. 

The hypothetical farm family scenario used to assess potential health risks from the disposal of low
level mixed waste and low-level waste assumed a family of four individuals. The size of the family 
was assumed to remain constant over each of the 143 generations analyzed. In the discussion of 
populations and individuals at risk in Section 5.4 .1.2.3 in Volume I, the rationale for not evaluating 
risks to current offsite populations from disposal is based on the use of generic siting assumptions in the 
WM PEIS, not on problems related to estimating future population sizes. The rationale goes on to state 
that analysis of future offsite population risks from disposal requires similar information on the exact 
location of disposal facilities on a site, and involves additional uncertainty about the sizes of future 
offsite populations (i.e . , non-farm family receptors living in the region of influence) . Therefore , the 
discussions are not contradictory. 

Comment (4532) 
The statement in Section 5 .4 .1 of the Draft WM PEIS that the occurrence of other health impacts 
evaluated (except noncancer toxicity) generally follows the same pattern as radionuclide impacts is 
misleading, because the occurrence of genetic impacts does not follow the same pattern as radionuclide
induced cancer fatalities; the impacts of genetic damage continue for future generations and spread 
throughout populations. 

Response 
In the discussion of potential cancer fatalities in Section 5.4.1.4 in Volume I, the other health impacts 
evaluated, except noncancer toxicity, were reported to follow the same general pattern as potential 
radionuclide-induced cancer fatalities . Genetic effects are noncancer toxic effects . The WM PEIS 
considers genetic effects only for currently exposed generations , and does not attempt to assess such 
impacts across future generations . This issue is seldom addressed in risk assessments. Although 
limited methodologies for addressing inheritable genetic effects from radiation might have been 
developed, these methodologies have not been sufficiently adopted by the risk assessment community to 
justify their use in all cases. 

Comment (4533) 
DOE should provide evidence to support the statement in Section 5.4 .1 that total cancer incidence and 
cancer fatalities are overestimated by a factor of two. The high incidence of skin cancer is one of the 
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reasons why the proportion of calculated cancer fatalities from radiation is as low as it is, and total 
cancer incidence would include all cancers (including skin cancer) . 

I 

Response 
Section 5.4.1.1 in Volume I states that the risk assessment conducted for the WM PEIS overestimates 
total cancer incidence and nonfatal cancer incidence, not potential cancer fatalities , by a factor of about 
two because the International Commission on Radiological Protection dose conversion factor produces 
estimates that contain a relatively large component of skin cancers . Skin cancers are not likely to be 
induced by the internal exposure pathways evaluated in the WM PEIS . 

Comment (4534) 
Hazard quotients are used by EPA to indicate (not measure, as stated in Section 5.4 .1 of the Draft WM 
PEIS) noncancer chemical effects of single chemicals. The sum of hazard quotients for all chemicals in 
a mixture that cause the same effect through the same mechanism, and the sum regardless of the route 
and effect are used by EPA for detailed and screening level estimation of noncancer chemical exposure 
impacts on human health. The WM PEIS should use hazard indices to evaluate risks from mixtures of 
chemicals, and not merely use hazard quotients for the individual chemicals. 

Response 
The WM PEIS evaluation of noncancer toxic effects resulting from exposure to hazardous chemicals 
follows the recommendations for such analyses in EPA's risk assessment guidelines. As described in 
Section D.2.9 in Appendix D in Volume III of the WM PEIS, for each of the hazardous chemicals to 
which receptors may be exposed, Hazard Quotient values are calculated. These values are calculated 
by estimating the receptor's predicted exposure and dividing by maximum acceptable exposure levels 
based on chemical-specific EPA Reference Dose and Reference Concentration values . The Hazard 
Quotient values for each of hazardous chemicals are summed to yield a Hazard Index. According to 
EPA's risk assessment guidelines, if the Hazard Index value is less than or equal to 1, the potential 
exposure is unlikely to produce adverse toxic effects. 

Comment (4535) 
Bureau of Labor Statistics do not cover all significant physical injuries because such injuries are not 
always reported to the Bureau of Labor Statistics. Significant discrepancies have been reported in some 
private companies when insurance medical records on injuries on the job were compared to Bureau of 
Labor Statistics. No evidence for the adequacy of Bureau of Labor Statistics for appropriately counting 
all injuries in the sanitary services occupational group is provided in the WM PEIS, nor is the 
applicability of these statistics to DOE waste management workers documented. 

Response 
DOE believes that the Bureau of Labor Statistics data are the best overall source of statistical 
information for worker injuries. The Bureau of Labor Statistics, National Safety Council , and DOE 
maintain records of worker-related personnel illnesses, injuries, and fatalities . The U.S. Department of 
Energy Worker Health Risks Associated with Environmental Restoration and Waste Management 
Technical Report (ORNL 1994) provides a table comparing construction illness and injury rates from 
these three sources. The risks per person-hour are less for DOE-related activities than for commercial 
activities. Therefore, Bureau of Labor Statistics data were used for illness/injury rates in the WM PEIS 
because they are more conservative. 
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Comment (4536) 
Why were exposure indices used for workers and similar hazard indices not used for characterizing 
non-threshold impacts on the general public? 

Response 
The WM PEIS evaluation of noncancer toxic effects resulting from exposure to hazardous chemicals 
follow the recommendations for such analyses in EPA's risk assessment guidelines . As described in 
Volume III, Section 0.2.9 in Appendix D of the WM PEIS, for each of the hazardous chemicals to 
which receptors may be exposed, Hazard Quotient values are calculated. 

Section 5. 4 .1.4 in Volume I of the Final WM PEIS has been revised to clarify that Hazard Index values 
were used to evaluate potential noncancer risks for members of the offsite population as well as for 
workers. 

Comment (4537) 
Models and assumptions used in the Draft WM PEIS to estimate the numbers of fatalities from different 
causes are based on models and assumptions with different amounts of conservatism, and DOE lacked 
the will, expertise, and/or resources to conduct the research necessary to sort this out. 

To attempt to add the fatalities, without appropriate caveats and adjustments, with a scientifically sound 
analysis of the limitations of the procedures used, would have invited scientific criticism. The result is 
that disconnected estimates of fatalities of unknown accuracy and conservatism from different methods 
are presented in the WM PEIS. Such estimates also lack scientific credibility. 

The estimated fatalities from transportation and stationary source radiation, radionuclide, accidents, 
chemical exposures, groundwater impacts, air pollution exposures, chemical exposures, and radiation 
exposures are presented separately. This flood of disconnected information is presented in a manner 
that makes it unusable for providing a meaningful overview of the total numbers of fatalities that can be 
expected for the various alternatives, or for understanding the limitations of the modeling. 

Trade-offs between transportation impacts versus stationary source impacts are central to the nature of 
the relative environmental impacts of the alternatives and should be presented in a common frame of 
reference to provide adequate, understandable input for identifying the relative impacts of potential 
configurations of waste management facilities. The WM PEIS fails to do this, and, as a result, fails to 
provide adequate input for informed decisionmaking. 

The problem is solvable by having people who actually understand the models and assumptions used in 
the WM PEIS, and their differences, do the analysis needed to integrate the results of the modeling of 
fatalities, risks to maximally exposed individuals, etc., in a meaningful, valid, and useful manner. The 
purpose of such work is to provide the information needed by administrators to make informed 
decisions and by the public to understand what those decisions imply, along with the limitations of our 
current ability to predict impacts . The Draft WM PEIS fails at this concerning human health impacts 
(except for supporting the conclusion that trains should be used for waste instead of trucks). 

When the Draft WM PEIS is revised, and a new Draft PEIS written (the problems in the current Draft 
WM PEIS are too severe to go directly to a Final WM PEIS), this problem can be and must be solved 
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if the human health impact assessment work is to provide useful input for selecting configurations of 
waste management facilities . 

Response 
DOE believes that the WM PEIS health risk estimates are scientifically credible . These estimates were 
developed using the best available data at the time of the analysis and state-of-the-art environmental fate 
and dose conversion models . 

The WM PEIS health risk analysis does not aggregate estimates of potential fatalities either across or 
within receptor groups. For example, waste management worker fatalities from physical trauma are 
reported separately from latent cancer fatalities that would result from radiation exposure . In addition, 
latent cancer incidence from radiation exposure is not aggregated with latent cancer incidence from 
exposure to chemical carcinogens. The analysis did not combine these different health risk endpoints 
because they involve different mechanisms of action and are operative over different time frames 
(e.g., acute physical trauma hazards versus latent cancer fatalities). 

The uncertainties associated with the WM PEIS health risk estimates have not been quantitatively 
evaluated. However, risk estimate uncertainty can be qualitatively differentiated. Certain risks, such 
as transportation accident physical trauma injuries, are based on a limited number of parameters 
(e.g., number of miles traveled) for which historical statistical data are available . These risks can be 
estimated with a relatively high degree of confidence. On the other hand, risks associated with the 
release of radionuclides or chemicals to ambient environmental media during the routine operation of 
treatment or storage facilities are estimated using probabilistic models. Therefore, the risk estimates 
produced by these models have a larger uncertainty than those based on historical data . These 
mathematical models generally use many parameters and information on these parameters is often 
limited. 

Comment (4538) 
The interpretation of CERCLA risk assessment guidelines in the Draft WM PEIS is wrong and grossly 
misleading. Average risks are not compared to the 1 in 10,000 or the one in one million criteria, 
according to EPA CERCLA guidance. In CERCLA guidelines and in the National Contingency Plan, 
risks to the maximally exposed individual in the general public should be compared to these levels. 
EPA technical directives for CERCLA remedial investigations, feasibility studies, and baseline risk 
assessments, require this. To compare the "average individual risks" to these levels and to cite 
CERCLA guidelines to justify it is misleading. Moreover, EPA, in its CERCLA, RCRA, and Clean 
Air Act regulations, uses calculated individual lifetime risks of cancer, not of fatal cancer. 

Based on the National Contingency Plan, lifetime cancer risks above 10-4 (E-4) to the maximally 
exposed individual in the general public are unacceptable, and a lifetime risk of 10-6 (E-6) is used as a 
point of departure when evaluating remedial action objectives. A risk of 10-6 (E-6) is also used as a 
goal in the Clean Air Act of 1990 that, if not achieved, will result in a re-assessment of the need for 
further pollution control eight years after promulgation of the initial Clean Air Act regulations. Risks 
exceeding one in ten thousand to the maximally exposed individual in the general public are also 
unacceptable, according to EPA guidance for RCRA permit writers, which allows permit writers to 
issue special requirements to sources causing impacts more restrictive than the regulatory limits in the 
Code of Federal Regulations, and that could be as restrictive as limiting risks to one in ten million . 
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Response 
The WM PEIS does not estimate "average" individual risks. In the Draft PEIS, the Chapter 5 
(Volume I) discussion on interpreting health risk results introduced the concept of "average" individual 
risk as an aid to the reader interested in obtaining site-level information from the analyses. DOE has 
revised Section 5.4.1.4 in Volume I to delete the comparison of average individual risks to the 
CERCLA target risk range. 

As described in Appendix D, Section D.2.6.3 (Volume III), the WM PEIS health risk analysis 
estimates both cancer incidence and potential cancer fatalities for radionuclide exposure, but only 
cancer incidence for exposure to hazardous chemicals. 

Comment (4539) 
The health risk conversion factors used by ORNL and ANL in WM PEIS calculations (including 
l.7x10-3 (l.7E-3) induced cancer cases per person-rem, for members of the general public) were 
derived from ICRP-60. The NESHAPS regulations (40 CFR 61) state that "emissions of radionuclides 
to the ambient air from Department of Energy facilities shall not exceed those amounts that would 
cause any member of the public to receive in any year an effective dose equivalent of 10 mrem/yr. " 

These standards do not include radon. Under NESHAPS, for a 70-year exposure, the maximum 
lifetime risk of cancer would be lxl0-3 (lE-3) at the EPA limit (based on ICRP-60 as used in the WM 
PEIS). However, for a 30 year exposure (used in Risk Assessment Guidance for Superfund), the 
maximum individual risk of cancer would be 5x104 (5E-4). Neither is approximately equal to 1 in 
10,000. 

Furthermore, a lE-02 risk would not be acceptable for even one person in the general public, since the 
standards apply to any member of the public. 

Response 
The discussion of the NESHAPs limits in the section on interpreting risk results in Section 5.4.1.4 in 
Volume I has been revised in the Final WM PEIS to address the comment. 

Comment (4540) 
DOE should explain in detail the relevance of the disposal standard for spent nuclear fuel, high-level 
waste, and transuranic waste as a benchmark, and the limitations of its relevance to the specific waste 
treatment, storage and disposal actions analyzed in the WM PEIS . One thousand premature deaths 
over a 10,000-year period and an average of 0.1 fatality per year (seven over a 70-year lifetime) may 
meet certain Federal standards for certain .situations; but the public in impacted areas and their local 
elected officials are likely to be justifiably outraged at the lack of adequate protection indicated by such 
standards. 

Their outrage and its impact on their health and the potential impact of actions they may take to try to 
prevent such impacts could have significant envi!onmental impacts that need to be adequately assessed 
in the WM PEIS. 

Response 
Section 5.4.1.4 in Volume I has been revised in the Final WM PEIS. DOE has revised the discussion 
on interpreting risk results to indicate that the disposal standard benchmark for spent nuclear fuel, high-

5-79 



Volume V- Comment Response Document 

5.2 Human Health Risk Assessment 

level waste , and transuranic waste presented in 40 CFR 191 is a maximally exposed individual 
exposure of 15 millirem per year or less . 

Comment (4547) 
Groundwater plumes may impact receptors hundreds of years after the waste is disposed of and, 
therefore, institutional control sufficient to ensure compliance with current standards should not be the 
only results displayed in the main body of the WM PEIS. The unadjusted risk estimates , which could 
be used to help indicate the difficulty of disposing of the waste at a given site, should appear in the 
main body of the WM PEIS, along with an analysis of the amount of control needed to reduce the 
impacts to the levels associated with compliance with current standards, and the environmental impacts 
of such mitigating measures . 

Response 
Unadjusted farm family risks resulting from the disposal of low-level mixed waste and low-level waste 
are discussed in Sections 6.4.1.8 and 7.4.1.7, respectively, in Volume I of the WM PEIS, and are 
presented in Volume II in the disposal risk tables . 
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Comment (67) 
Seepage or other distribution of radioactive and hazardous materials from storage sites at Site 300 
would be disastrous for the residents of the City of Tracy. 

Response 
DOE would store radioactive and hazardous materials in compliance with all regulatory requirements . 
For example , any radioactive and/or hazardous waste must be solidified or stabilized prior to disposal, 
so any low-level waste or low-level mixed waste disposed of at Site 300, or at any facility , would be 
disposed of in a dry form . Because stored wastes will not come in contact with surface water, 
groundwater, or soil, the WM PEIS does not consider impacts to these media under routine operating 
conditions. The potential health risk impacts resulting from storage facility accidents are described in 
Sections 6.4.3 .1, 7.4.3 .1, 8.4.3.1, and 10.4.3 in Volume I. In the unlikely event of a storage facility 
accident, DOE would take response actions consistent with all applicable regulations to minimize 
adverse health risks . 

Comment (350) 
A serious health and safety study including economic impacts must be done addressing LLNL as the 
preferred site for treating mixed wastes containing radioactive components . 

Response 
The WM PEIS provides a serious study of health, safety, and economic impacts at the 17 "major" 
sites , including LLNL. DOE found that human health and environmental risks would be low for low
level mixed waste treatment; however, some sites, such as LLNL, would probably require different 
technologies to minimize treatment risks. The most adverse effects from treatment of transuranic waste 
would result from the alternatives under which transuranic waste would be treated to meet the land 
disposal restrictions . Such alternatives are not considered for LLNL. 

Nationwide, the greatest economic benefits resulting from low-level mixed waste and transuranic waste 
management would be for the Decentralized Alternative, and would generally decrease as the 
alternatives become more centralized. The greatest benefit at any site occurs when low-level mixed 
waste and transuranic waste are managed at that site. 

Low-level mixed waste would be treated at LLNL only under the Decentralized Alternative and 
Regionalized Alternative 1, whereas transuranic waste would be treated at LLNL (only to meet WIPP 
waste acceptance criteria) under the No Action and Decentralized Alternatives. Section 3. 7 in 
Volume I of the WM PEIS presents DOE's preferred alternatives and the reasons they are preferred for 
low-level mixed waste and transuranic waste treatment. 

Before actual waste management facilities, including low-level mixed waste and transuranic waste 
treatment facilities , are constructed, site-specific studies would be prepared. 

Comment (493) 
The WM PEIS would have to be updated to account for the risks associated with the treatment 
technology used at the vendor sites , as well as transportation risks . 
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Response 
The impacts at offsite commercial facilities are generally not analyzed in the WM PEIS. DOE assumes 
that these facilities meet all applicable regulations and are permitted by the appropriate agencies . 
Moreover, there are many offsite waste management facilities that are operated by private companies . 
It would be difficult to determine which facilities DOE would use, how much waste they would 
receive, and what types of waste they would receive . All of these factors are fundamental to 
determining the potential impacts from transportation to, and waste management at, commercial 
facilities . 

DOE has changed portions of the PEIS (Sections 1.5, 6.2, 6.16, 7 .2, and 7 .16) and a new section 
( 1. 7.4) to discuss the issue of waste management privatization at DOE sites. As stated in Section 1. 7.4 , 
the impacts associated with DOE waste management facilities are expected to be representative of the 
impacts of private facilities located on DOE sites. 

Although DOE identifies preferred alternatives in the WM PEIS (see Volume I, Section 3.7), decisions 
on privatization are site-specific in nature, and would be addressed in site-specific documents . Under 
the Decentralized, Regionalized, and Centralized Alternatives, DOE would maintain the flexibility to 
use private facilities. 

Comment (1486) 
Clarify the potential effects from rece1vmg low-level and low-level mixed waste at LANL. The 
Regionalized Alternative indicates that 97 % of the low-level mixed waste generated at off site facilities 
would come to LANL. Clarify the facilities that would be contributing to this 97% , and when DOE 
would dispose of this waste at LANL. 

Response 
Regionalized Alternative 5 would bring the largest amount of offsite low-level waste to LANL for 
management. Under this alternative, 64 % of the waste would come from three DOE sites: Pantex, 
RFETS, and SNL-NM. The potential health impacts at LANL from the implementation of the 
low-level waste Regionalized Alternatives are described in Volume I, Section 7.4, of the WM PEIS. 

Regionalized Alternative 2 would bring the largest amount of offsite low-level mixed waste to LANL. 
Under this alternative, 22 % of the waste coming to LANL for treatment would be from the DOE sites 
at Pantex and SNL-NM; in addition, 97 % · of the low-level mixed waste coming to LANL for disposal 
would come from the DOE sites at Pantex, SNL-NM, Grand Junction, Kansas City, and RFETS. The 
potential health impacts from the implementation of the low-level mixed waste Regionalized 
Alternatives at LANL are described in Section 6 .4. 

For purposes of analysis, the PEIS assumes that DOE would locate new facilities near existing facilities 
or at the center of the site. Before building a new waste treatment facility at LANL or any site, DOE 
would conduct detailed site-specific studies to design and locate the facility . 

Comment (1583) 
There is no safe way and place to store high-level waste , and if the true costs of waste disposal were 
included, nuclear power would be too expensive. 
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Response 
High-level waste is (1) the highly radioactive material resulting from the reprocessing of spent nuclear 
fuel , including liquid waste produced directly in reprocessing and any solid material derived from such 
liquid waste that contains fission products in sufficient concentrations; and (2) other highly radioactive 
material that NRC, consistent with existing law, determines by rule requires permanent isolation. Only 
four sites (Hanford, INEL, SRS, and WVDP) store and manage high-level waste. DOE is proceeding 
with plans to treat high-level waste by vitrification, which will process it into a solid form that would 
not be readily dispersible into air or leachable into groundwater or surface water, as explained in 
Volume I, Section 9.1.1 of the WM PEIS. This PEIS analyzes the impacts of the stored vitrified high
level waste . The potential disposal of high-level waste is not within the scope of the WM PEIS. 
Possible environmental impacts from construction, operation, and eventual closure of a potential 
repository for spent nuclear fuel and high-level waste would be addressed in a separate, ongoing EIS. 

Comment (1702) 
Volume I, Table 4-4, does not include treatment facilities within ORR that process DOE-generated 
wastes . This data should be included in the region of influence, maximally exposed individual dose, 
and population dose studies because they would influence the impacts of wastes when the processing 
operations are assumed by waste management sites determined by this PEIS. 

I 

Response 
The maximally exposed individual and population dose values presented in Table 4 .2-2 in Volume I of 
the WM PEIS do include releases from existing treatment facilities at ORR. Additional information is 
presented in Section 4 .4 .9 of the WM PEIS, and in Volume I, Section 2.8, of the WM PEIS Affected 
Environment Technical Report. 

Comment (1723) 
Incineration of transuranic waste at RFETS is not an acceptable treatment because of the high mobility 
of airborne contaminants and local weather patterns , such as inversions . 

Response 
Volume I, Section 8.4, of the WM PEIS contains the health risk impacts analysis for the treatment of 
transuranic waste . Under Regionalized Alternative 2, treatment at RFETS includes thermal treatment 
of wastes to satisfy RCRA land disposal restrictions. 

The health risk impacts to members of the offsite population were evaluated for airborne releases of 
radionuclide and hazardous chemical contaminants resulting from thermal treatment of transuranic 
waste . Airborne releases were modeled using site-specific meteorological and population distribution 
data, as described in Appendix D (Volume III) of the WM PEIS . For RFETS, the air dispersion 
modeling took prevailing wind conditions and historical weather patterns, including inversion potential, 
into consideration. 

Properly designed and operated incinerators have been shown to be as or more effective than other 
proven treatment technologies and DOE does not preclude their use at any site . However, DOE has an 
aggressive technical development program to explore alternatives to incineration, and technologies will 
be tested and deployed depending on their potential to safely and effectively treat wastes . 
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Comment (1985) 
The low-level mixed waste Regionalized Alternative might increase worker exposure to radionuclides . 
Therefore, DOE should institute a radiation protection program for the safe placement and inspection of 
waste in storage, and for maintaining occupational exposures as low as reasonably achievable . Such a 
program should include periodic radiation and contamination inspections of storage areas, as well as 
posting the storage area (see 10 CFR 20.203 and 10 CFR 20.1902) . 

Response 
DOE is committed to worker safety and must comply with all applicable worker safety standards at all 
times. This includes protecting workers from radiation hazards. When new activities might expose 
workers to radionuclides or radiation, DOE implements radiation protection programs that include 
periodic inspections and appropriate postings . 

DOE's radiation protection standards and program, including adherence to the principle of maintaining 
radionuclide exposure as low as reasonably achievable (the ALARA principle), are described in 
Volume III, Section D.2.7 .2, of the WM PEIS . 

Comment (2137) 
Risks associated with dioxin and incineration need to be addressed in more detail in the WM PEIS. 

Response 
Emissions of dioxin from hazardous waste treatment facilities were considered in the health risk analysis 
conducted for that waste type, the results of which are presented in Section 10.4 in Volume I. The 
estimated population risks from treatment facility routine operation would be generally small for most sites 
and most waste types, but not zero. In addition, Section 5.4 of the WM PEIS states that "secondary 
pollutant" discharges resulting from the burning of fuel for waste treatment are analyzed in the air quality 
sections of the waste-type chapters. The air quality impacts analysis considered emissions of criteria 
pollutants from waste incineration and from combustion processes used to provide heat for buildings. 
Emissions of these pollutants were compared to applicable standards to determine compliance. The 
standards are set, in part, through consideration of adverse health effects . Therefore, the health impacts 
of "secondary pollutants" were indirectly considered in the air quality impact analysis . Secondary 
pollutants discharged from waste treatment facilities were not directly considered in the health risk 
assessments conducted for waste types other than hazardous waste because the potential impacts from 
exposure to these contaminants are expected to be minor in comparison to impacts from releases of 
radionuclides . 

Trial bum data were used to estimate emissions for air quality modeling. None of the trial bum data 
indicated that dioxins had been measured . Current regulations require the bum temperature to be high 
enough that dioxin emissions are extremely small and have very low impacts. These impacts would be 
expected to be addressed in sitewide or project-level NEPA studies. 

Comment (2307) 
What happens to storage sites in deserts as a result of global warming and the resulting climate change? 
These changes should be considered in both storage and transport. 
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Response 
For purposes of this programmatic analysis , DOE defines storage as the collection and containment of 
waste (in such a manner as not to constitute disposal) to await tr~atment or disposal. Thus, storage, by 
definition, is not permanent. 

The 10- to 20-year time frames considered for operation of waste management facilities and 
transportation of waste in the WM PEIS would not be subject to long-term climatic change . The 
impacts of long-term climatic changes for proposed disposal sites are more appropriately addressed in 
site-specific performance assessment evaluations. In general, future changes in climate are too 
speculative to yield a highly accurate assessment. 

Comment (2542) 
Volume I, Section 9.4 .1.2 states that, on a site-level basis, estimated cancer incidences exceeded one. 
Where is this shown? The incidence values in Table 9.4-6 are all below one for Hanford and SRS. Is 
a table missing? 

Response 
Section 9.4.1.2 in Volume I of the WM PEIS discusses the estimated number of cancer incidences and 
genetic effects resulting from storage of high-level waste canisters at Hanford, INEL, SRS, and WVDP 
under the alternatives evaluated. The discussion is a summary of data presented in the Site Data Tables 
for Hanford, INEL, SRS, and WVDP contained in Volume II. The values presented in Table 9.4-6 are 
incremental annual risks from storage beyond 2015, which is a different scenario. 

Comment (2617) 
The text in Volume I, Section 10.4.1.2, does not agree with Table 10.4-3 (i.e . , one cancer death under 
Regionalized Alternative 1 and two cancer deaths under Regionalized Alternative 2) . 

Response 
Section 10.4.1.2 in Volume I of the WM PEIS describes the estimated number of cancer incidences 
program-wide resulting from hazardous waste treatment. The text explains that the program-wide 
waste management worker cancer incidences of one and two were estimated under Regionalized 
Alternatives 1 and 2, respectively. These values are presented correctly in Table 10.4-3. 

Comment (2646) 
Volume III, Section D .3.3 .2. Since the health risks for commercial treatment are not addressed in this 
analysis, is the percentage of waste treated commercially across the DOE complex presented 
somewhere in the text? This weakness should also be addressed in the risk characterization. 

Response 
More than 90% of hazardous waste in a given year is generated by 11 or fewer DOE sites . 
Section 10.1.2 in Volume I of the WM PEIS presents the estimated volumes of hazardous waste at such 
sites. In terms of volume percentages, more than 99 % of this hazardous waste is hazardous wastewater 
and some hazardous waste treated or stored onsite . The remaining 1 % is shipped off site for 
commercial treatment. The WM PEIS alternatives focus on that 1 % being shipped offsite . 
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Comment (3151) 
The WM PEIS does not fully discuss the impacts of transuranic waste storage, as evidenced by the lack 
of analysis of accidents and source terms for current storage. Thus, it does not provide a basis for 
selecting storage options to meet RCRA requirements, the analytical basis for selecting among sites to 
minimize impacts for consolidated storage options, or the basis for determining which sites should be 
given priority for upgraded or new storage facilities . 

Response 
The WM PEIS does not separately analyze accidents and source terms for current storage because the 
results would not help to discriminate among the alternatives. The PEIS analysis assumed that all sites 
would accumulate (or, at least, not reduce) their inventories for approximately 10 years, at which time 
complex-wide treatment would begin. Therefore, all DOE sites would achieve their maximum 
inventories (leading to maximum potential releases during a storage facility accident) regardless of the 
alternative. Recent DOE safety analysis reports and NEPA evaluations provide guidance on the 
potential risk impacts applicable to transuranic and low-level mixed waste storage facility accidents . 

Current safety analysis reports and site-specific NEPA analyses are valid indicators for predicting the 
consequences of a range of selected waste storage accidents of varying frequency. This information is 
qualitatively discussed in Volume I, Section 8.4 .3.1. Section 8.4 .3.2 presents quantitative estimates of 
the potential risks resulting from transuranic waste treatment facility accidents. Appendix F 
(Volume V) summarizes some key accidents and assumptions the sites used to prepare the analyses and 
the related release or health effects-related results . Examples of existing safety documentation results 
applicable to transuranic waste storage facility accidents include a range of accidents from severe 
breaches of single drums to severe fires in centralized facilities from both man-made and natural 
sources. Appendix F contains a more detailed explanation of these accidents scenarios . Although there 
is considerable variation in the assumptions the DOE sites used to develop accident scenarios and 
predicted impacts, the studies suggest that public risk for transuranic waste storage would be low. 

The WIPP SEIS-11 addresses the potential impacts of operating WIPP as a repository for transuranic 
waste. As part of the WIPP SEIS-11, the No Action Alternatives evaluate the continued management of 
transuranic waste at treatment/generator facilities and the decommissioning or other disposition of the 
WIPP facility if transuranic waste is not disposed of at WIPP. 

In addition, the WM PEIS does identify potential mitigation measures, including the options of 
combining facilities for the management of waste types and waste streams. DOE will consider project
or site-specific issues after it select locations for waste management facilities on sites . 

Comment (3383) 
Volume III, Table D.3 .2-6, lists 7.0E-1 cancer fatality in the offsite population from tritium due to low
level waste treatment under Centralized Alternative 5. Table D.3.2-2 lists 9.8E-2 cancer fatalities in 
the offsite population at all sites from all isotopes due to low-level waste treatment under Centralized 
Alternative 5. Similar discrepancies appear for other alternatives (Regionalized 4 and 5; Centralized 3 
and 5) and in associated text discussions . 

Response 
DOE has corrected Tables D.3.2-6, D.3.4-18, D.3.4-34, and D.3.5-6. 
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Comment (3992) 
Volume I, Section 6.10. DOE has failed to consider risk to public health from a treatment alternative it 
apparently plans to construct and operate at the Portsmouth Plant. 

Response 
Section 6.10 in Volume I is a description of the results of the environmental justice analysis for low
level mixed waste. The risk to human health from proposed treatment facilities at the Portsmouth Plant 
are considered for the low-level mixed waste alternatives in Section 6.4. 

Data for the Portsmouth Plant were inadvertently omitted from Table 6.4-8 in the Draft WM PEIS. 
However, the Portsmouth Plant health risk data for low-level mixed waste were provided in the 
Volume II Site Data Tables (Table 11-13.1-4). DOE has revised the PEIS to include data for the 
Portsmouth Plant in Table 6 .4-8. 

Comment (4469) 
DOE should rewrite the second paragraph in Section 8.3.1 of the Draft WM PEIS Summary document 
because it appears to contain contradictions. Risks to workers at DOE sites or at commercial sites 
should be evaluated. 

Response 
DOE has revised the WM PEIS Summary document to clarify the distinctions made between a DOE 
waste management worker and a waste management worker at a commercial facility . Worker risk is 
assumed to be similar at either facility, although the WM PEIS did not analyze risk from commercial 
treatment facilities. DOE would treat more of its hazardous waste under the Regionalized Alternative, 
and would use commercial hazardous waste treatment facilities under the No Action and Decentralized 
Alternatives. 
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Comment (478) 
The exposure risks to the hypothetical farm family over a 10,000-year time frame are extreme . 

Response 
The hypothetical farm family represents an exposure that occurs at a time when institutional controls 
(fences , warning lights, land records , etc .) no longer exist. The purpose of this analysis is to determine 
upper-bound exposures only . The farm family is assumed to draw water from a well 300 meters 
(984 feet) downgradient from the center of the disposal facility. The distance ensures that the farm 
family's groundwater well would be beyond the boundary of the disposal site . 

Risks to the hypothetical onsite farm family were evaluated for 143 consecutive 70-year lifetimes 
(i.e ., 10,000 years) to determine the upper bound of long-term risks from exposure to groundwater 
contaminated by the failure of an underground waste disposal facility. The maximum exposure could 
be significant over a series of lifetimes . The 10,000-year period was selected for the analysis in the 
Draft PEIS to maintain consistency with the Guidelines for Radiological Performance Assessment of 
DOE Low-Level Radioactive Waste Disposal Sites (Case & Otis, 1988) that existed at the time the WM 
PEIS analysis was initiated. The guidance for performance assessment has since been changed; current 
guidance suggests that a 1,000-year time period should be used in the performance assessments for 
waste disposal conducted to satisfy the requirements of DOE Order 5820.2A. 

To provide some perspective on the timing of health risks predicted to result from disposal, the risk 
analysis identifies the 70-year lifetime during which the highest exposures (and hence, risks) are 
estimated to occur for the hypothetical farm family . This lifetime is referred to in the results as the 
"most-exposed lifetime" of the farm family . 

Comment (498) 
The loss-of-institutional-control assumption in the risk assessment is extreme and not very realistic . If a 
loss of institutional control were to occur at ORR, a social or domestic disaster would have to precede 
it. The magnitude of such a disaster would surely overshadow any risks of impacts from the loss of 
institutional control. Exposure scenarios in the WM PEIS need to be more reasonable . 

Response 
NEPA requires DOE to consider a range of potential exposure scenarios to evaluate the risks of 
possible program occurrences. Although it is extreme, DOE believes that loss of institutional control is 
an assumption necessary to address potential risks to generations far in the future . DOE used 
conservative scenarios to ensure that estimates of potential risks would represent the upper limit. 

Comment (544) 
In the scenarios described in the WM PEIS, the distance of the hypothetical farm family well from the 
disposal unit should be site-specific information. Depending on the size of the disposal facility, it could 
be shorter or longer than the 300 meters assumed in the analysis. 

Response 
The evaluation of health risks to the hypothetical farm family is a screening-level analysis that enables a 
comparison of the relative sensitivity of various sites to disposal actions. Therefore , it uses a generic 
set of scenario assumptions (see Volume I, Section 5.4 .1) , including the location of a well 300 meters 
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(984 feet) from the center of the disposal unit at all sites . Sitewide or project-level NEPA reviews 
would incorporate the environmental conditions unique to a particular site . 

Comment (546) 
The risks resulting from the " intruder drilling scenario" should be assessed . The long-term collective 
risks associated with failure of the disposal facility could be significant if the facility is located near 
populated areas or water supplies . 

Response 
The WM PEIS analysis of disposal health risks includes consideration of a hypothetical intruder 
scenario for low-level mixed waste and low-level waste . The intruder scenario used in the WM PEIS 
assumes that a single adult drills a well directly through the disposal facility to the water table . The 
methods and assumptions used in the hypothetical intruder scenario are presented in Section 5 .4 .1 in 
Volume I and Appendix D in Volume III. The results of the analyses are presented in 
Sections 6.4.1.10 and 7.4.1.9 in Volume I and in Appendix D . 

The WM PEIS does not address quantitatively collective risk to offsite populations from disposal of 
low-level waste and low-level mixed waste . DOE believes that it is not possible to develop plausible 
estimates of risk to offsite populations resulting from exposure to contaminated groundwater in this 
programmatic document because the exact locations of disposal units are not being determined in the 
PEIS. DOE determined that some relative indicator of the potential for offsite risk would be an 
appropriate approach . It has, therefore, added a population risk vulnerability analysis in 
Section 5.4.1.2 .3 in Volume I and in Section C.4.1.2 in Volume III, which provides a basis for 
comparison of low-level mixed waste and low-level waste disposal alternatives using measures that 
characterize their relative potential to cause risks to offsite populations from groundwater 
contamination. 

Comment (548) 
The 10,000-year period used for estimating risks from the disposal of low-level mixed waste and low
level waste might not be sufficient to provide upper-bound risk estimates for some radionuclides (e.g ., 
long-lived radionuclides that move slowly through the soil). 

Response 
DOE selected an evaluation period of 10,000 years to conform with the analysis period used for the 
performance assessments required by DOE Order 5820.2A for the design and siting of low-level waste 
disposal units . This clarification has been added to the Summary document and to Chapters 5, 6 , and 7 
in Volume I of the WM PEIS. 

Certain long-lived , relatively immobile radionuclides may take longer than 10,000 years to leach from 
disposal units into drinking water wells . Estimation of future risks resulting from exposure to these 
contaminants is constrained by the limitations of the models to accurately predict conditions so far into 
the future. These limitations, however , do not prohibit comparison of the relative risks estimated for 
the potential disposal sites for the 10,000-year period of evaluation. 
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omment (549) 
The WM PEIS should provide information about the assumed design life of the low-level mixed waste 
and low-level waste disposal facilities and how long DOE assumes it will retain institutional control 
over these sites. 

Response 
The assumed design life of disposal facilities for low-level and low-level mixed wastes would vary with 
the different types of units . The WM PEIS assumes that shallow land burial units would breach 
immediately after disposal, and that aboveground vaults and belowground vaults would breach 
300 years and 750 years after disposal, respectively. 

DOE intends to maintain indefinite institutional control of these facilities. However, for purposes of 
analysis, DOE assumes that the hypothetical farm family scenario would occur in the future under 
conditions without institutional control, enabling the family to establish a residence adjacent to the 
disposal unit. 

Comment (550) 
Since it is possible for the disposal facilities to fail following the institutional control period, the PEIS 
should include the leach rates assumed for the radionuclides in the waste. 

Response 
The WM PEIS analysis used leach rates from the Mixed Low-Level Waste Systems Analysis 
Methodology Repon (prepared for DOE by IT Corporation, 1992); the rate for concrete is 0.001 grams 
per square centimeter per day, and that for borosilicate glass is 0.000001 grams per square centimeter 
per day . 

Comment (551) 
Since it is possible for the disposal facilities to fail following the institutional control period, the PEIS 
should include the radionuclide partition coefficients or distribution coefficients that were assumed for 
the unsaturated zone and the saturated zone. Are they site specific or generic? 

Response 
DOE selected the partition coefficients used in the WM PEIS from a contaminant-specific matrix of 
nine possible predetermined values, depending on the geology of the site. Geologic parameters 
influencing the selection of a value included the percent clay composition, percent organic matter, and 
pH. As such, the partition coefficients used in the PEIS are both contaminant- and site-specific. DOE 
also selected specific coefficients for each unsaturated and saturated zone. Documentation for the fate 
and transport model used for evaluating migration in the vadose and saturated zones (MEP AS 
Application Guidance: PNL-7216) also describes the distribution coefficients and their applicability. 

Comment (553) 
How do the uncertainties of the assumed leach rates, radionuclide partition coefficients, and distribution 
coefficients affect the long-term results of the health risk assessment? 

Response 
Leach rates have a direct impact on source terms. A higher leach rate would result in a higher 
concentration of contaminants reaching a receptor at an earlier point in time. A lower leach rate would 
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allow more time for radioactive decay , thus decreasing the source term and associated health risks. 
This effect is not as significant for long-lived radionuclides. Partitioning coefficients and distribution 
coefficients (i.e., ~ values) would have a similar impact on health risks. These parameters influence 
the rate at which contaminants move through vadose and saturated zones. This in turn influences the 
time period in the future at which the contaminants reach the receptor . Longer periods of time would 
result in more dispersion and decay, which would result in lower health risks. 

Section D.2.15 in Volume III of the WM PEIS presents an overview of uncertainty in the WM PEIS 
health risk analyses. Section D.4 provides a more detailed discussion, as well as estimates of the 
magnitude of uncertainty in the estimates of health risks resulting from waste treatment, storage, and 
disposal actions . 

Comment (556) 
The WM PEIS should evaluate the potential risk to current and future local populations from the 
disposal of low-level waste and low-level mixed waste . 

Response 
To supplement the quantitative estimates of maximally exposed individual disposal risks presented in 
Sections 6.4.1.8 and 7 .4 .1.7 in Volume I, DOE performed semi-quantitative analyses of the potential 
for offsite population risk in Section 5.4.1.2.3 of the Final PEIS . These analyses produced estimates of 
relative population vulnerability of the sites, rather than quantitative estimates of person-rem doses and 
cancer fatalities. For these semi-quantitative analyses , DOE used simple statistical methods and 
information about site characteristics known or expected to be associated with the potential for offsite 
population disposal risk to develop "risk vulnerability" groupings of the sites. The sites within each of 
the three vulnerability groups developed in this analysis have similar potential for offsite population 
health risk from disposal. 

Comment (557) 
How do the models used in the waste disposal risk assessments treat the decay of long-lived 
radionuclides, the ingrowth of daughter products, and their transport to groundwater? 

Response 
DOE assumes that the disposal facilities evaluated for the WM PEIS would break down after a certain 
period of the time, depending on the type of facility (300 years for tumulus, 750 years for belowground 
vaults, and immediately for shallow land burial) . To calculate the source term, the analysis would 
"predecay" the inventory in the facility for the lifetime of the facility. The DUST code simulates the 
release of the decayed inventory (including daughter products) and estimates an annual flux of the 
contaminants from the facility. The flux rates go into the MEPAS groundwater model, which simulates 
the fate and transport of the contaminants to the receptor. MEP AS does not track ingrowth of daughter 
products, but accounts for decay by tracking radionuclide parents to the receptor boundary and 
estimating the amount of associated daughter product at the receptor based on the concentration of the 
parent. Additional details are presented in Volume III, Section D.5. 

Comment (558) 
How do the models used in the waste disposal risk assessments treat the inhalation and exhalation of 
radon-222 and radon-220? 
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Response 
As described in Section 5.4 .1 in Volume I and Appendix D in Volume III , the WM PEIS health risk 
analysis for disposal of low-level mixed waste and low-level waste evaluates human exposure only 
through the groundwater pathway. The hypothetical farm family is assumed to be exposed via the 
consumption of contaminated groundwater as drinking water and its use in irrigation of crops and 
livestock, which are subsequently consumed. Inhalation of radon, tritium, or other volatile 
radionuclides or hazardous chemicals was not considered in the disposal risk analysis . 

Comment (1675) 
ORR with its complex geology, hydrogeology, and shallow groundwater, as shown by the National 
Governors Association/DOE Disposal Workgroup, is suitable for disposal of only a very restricted list 
of radionuclides since protection of human health and the environment is of primary importance. To 
truly evaluate the suitability of ORR for low level mixed or low level waste disposal, technical siting 
criteria such as that used by NRC in 10 CFR 61.50 will have to be applied . 

Response 
The WM PEIS low-level mixed waste disposal analysis is a screening-level assessment. The objective 
of the assessment is to provide a relative comparison of the potential suitability of sites for disposal of 
low-level mixed waste as waste management alternatives are varied. The analysis assumes the use of 
conceptual, generic disposal facilities; generic waste forms (e.g., polymers or grout); and that the 
entire inventory of waste will be disposed of (i.e . , no waste exclusion). Although generic ORR 
hydrogeological and meteorological data were used in the environmental fate modeling, no attempt was 
made to site disposal units at specific locations on ORR. The results of the PEIS screening-level 
analysis include the potential risk to hypothetical maximally exposed individual farm family members 
from new disposal facilities, since no credit is taken for the use ~f engineering controls and careful site 
selection that could minimize potential groundwater contamination. 

In the actual design of a disposal facility at ORR or any other DOE site, more detailed, site-specific 
analyses would be conducted in accordance with the requirements of DOE Order 5820.2A. The 
objective of the analyses required by this Order is to design and site a facility that will satisfy the 
performance objectives specified for the protection of human health and environmental quality. 
Implementation of the requirements of the Order could involve: (1) modifying the engineering design 
of the disposal facility (e.g., addition of a clay liner to increase contaminant adsorption, or a concrete 
cap to reduce infiltration); (2) modifying the form of the waste to be disposed of (e.g., changing from 
grout or polymer to a vitrified waste form); and (3) imposing waste acceptance criteria (i.e . , restricting 
the amounts of radionuclides or hazardous chemicals allowed in a given disposal facility). 

DOE Order 5820.2A is intended to satisfy the substantive requirements of NRC regulations (10 CFR 
Part 61) for DOE facilities, which are not subject to NRC requirements, or those imposed by States 
through agreements with NRC. 

The results of the low-level mixed waste disposal risk analysis , presented in Volume I, Section 6.4.1.8 , 
of the WM PEIS, suggest that disposal of low-level mixed waste at ORR should not present significant 
risks to the individual farm family receptor. However, the results of collective risk vulnerability 
analyses presented in Section 5.4.1.2.3 suggest that ORR is among the DOE sites with the highest 
potential vulnerability for offsite population health risks from disposal. Results of this PEIS evaluation 
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support the findings of other studies (e .g. , National Governor 's Association/DOE Disposal 
Workgroup). 

Comment (1678) 
The intruder theory, with calculations based on 10,000-year period (173 lifetimes), is totally 
misleading. In the event of a serious accidental exposure or contaminant ingestion, the imminent 
danger to the population during one lifetime, or at the most two, is significant. Beyond that point, 
since migration patterns are much more complex, risk calculations have no validity. 

Response 
The exposure scenarios are discussed in Section 5.4.1 in Volume I of the WM PEIS. Risks to the 
hypothetical onsite farm family were evaluated for 143 consecutive 70-year lifetimes 
(i.e., 10,000 years) to determine the upper bound of long-term risks from exposure to groundwater 
contaminated by the failure of an underground waste disposal facility. The maximum exposure could 
be significant over a series of lifetimes. The 10,000-year period was selected for the analysis to 
maintain consistency with the Guidelines for Radiological Performance Assessment of DOE Low-Level 
Radioactive Waste Disposal Sites (Case & Otis, 1988) that existed at the time the WM PEIS analysis 
was initiated. The guidance for performance assessment has since been changed; current guidance 
suggests that a 1,000-year time period should be used in the performance assessments for waste 
disposal conducted to satisfy the requirements of DOE Order 5820.2A. 

The hypothetical "intruder" is an imaginary adult who drills a well directly through a low-level mixed 
waste or low-level waste disposal unit to the groundwater. As a result of the drilling, contaminated soil 
from within the unit is brought to the surface, where it mixes with the top layers of the surface soil. 
The exposure pathways for the intruder were inhalation of resuspended contaminated soil, and direct 
radiation from contaminated soil. Two hypothetical intrusions were assumed to occur; 100 years and 
300 years after closure of the disposal facility. The intruder scenario is assumed to occur at a time in 
the future after the loss of institutional control. 

Evaluating the potential risks to the hypothetical intruder is consistent with the analysis required for 
disposal facilities under DOE Order 5820.2A. 

Comment (1680) 
ORR groundwater quality reports for the years 1992 through 1994 reveal contaminants at levels of 
concern, gradually decreasing with progressive time periods. Additional incremental increases in 
pollutants released (by incremental increases in treatment and disposal of low level mixed waste) can 
cause elevated levels of radionuclide contamination that exceed drinking water standards. 

Response 
The potential interaction of groundwater contamination from low-level mixed waste disposal facilities 
and existing groundwater contamination would depend on the locations of the facilities. The WM PEIS 
does not attempt to identify potential locations for disposal facilities at ORR or other DOE sites. The 
siting of disposal facilities would require additional analyses and the performance assessments required 
for conformance with DOE Order 5820.2A. This Order is intended to satisfy substantive requirements 
of NRC regulations (10 CPR Part 61) for DOE facilities, which are not subject to NRC requirements, 
or those imposed by States through agreements with NRC. 
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In April 1996, DOE issued guidance for the conduct of composite analyses in addition to performance 
assessments to help ensure that continued disposal of low-level waste will not compromise the future 
radiological protection of the public. The composite analysis will estimate the potential cumulative 
impacts to a hypothetical future member of the public from an active or planned low-level waste 
disposal facility and other sources of radioactive material in the ground that might interact with the low
level waste disposal facility. 

Comment (1681) 
For the intruder hypothesis to gain validity, DOE would have to lose institutional control. Under that 
circumstance, the pressing issues would be population migration. 

Response 
The hypothetical intruder scenario evaluated in the WM PEIS for the disposal of low-level mixed waste 
and low-level waste is a very conservative accident analysis . The scenario is assumed to take place in 
the future at a time when the disposal facilities are no longer under institutional control. The loss of 
institutional control is a hypothetical assumption that would have to be true to allow the intruder to be 
located directly above the disposal unit. Note, however, that DOE does not intend or expect to loose 
institutional control, nor is this assumption consistent with current land use plans, as described in the 
April 1996 publication, Charting the Course - The Future Use Report (DOE/EM-0283). The scenario 
further assumes that the adult intruder drills a well directly through the disposal unit to the water table . 
Contaminated soil from within the unit is brought to the surface as a result of the drilling , where it 
mixes with the top layers of the surface soil. The individual raises crops on the contaminated plot of 
land and consumes the resulting produce. The intruder is assumed to be exposed to disposal unit 
contaminants via inhalation of resuspended contaminated soil , inadvertent ingestion of contaminated 
soil , ingestion of plants grown in contaminated soil, and direct radiation from contaminated soil. 

Comment (1706) 
Referring to Volume I, Section 4.3, a comrnentor stated that in its evaluation of land-based waste 
disposal, the WM PEIS consideration of hydrology and geology are inadequate. Specifically, the 
comrnentor stated: 

Performance assessment strategies have been primarily restricted to deterministic modeling of 
radionuclide fate and transport, followed by risk assessment. The potential of a land-based disposal site 
to impact human health and the environment should be considered by alternative means to provide a 
check on fate and transport models, which might be inappropriate or misapplied to greater or lessor 
extents at the various sites. 

DOE should use the NEPA process as an opportunity to evaluate relative suitability of disposal sites 
based on generic technical requirements similar to those used by NRC. Demographic and land-use 
considerations are discussed in some detail in this PEIS, but hydrology and geology have received little 
attention. Evidently, only seismic activity , flooding, and some general characteristics of soils and 
topography have been considered. 

If the hydrogeology and geochemistry of a site are complex and/or the correct chemical and physical 
processes of contaminant transport are not incorporated into the model, these qualitative technical 
requirements might offer guidance that will prove to be superior to risk assessment when evaluating 
relative performance between sites . 
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Faulting, folding , and karstification at ORR have produced an extremely complex hydrogeology that 
has not yet been adequately monitored or modeled. It is doubtful that generic transport models of the 
kind used in this PEIS can yield much but misinformation when applied in such circumstances. 

Response 
The hydrology, geology, and meteorology of ORR are considered in Section 4.4 .9 in Volume I of the 
WM PEIS and in Volume I of the WM PEIS Affected Environment Technical Report. Sections 5.4.1 
and 6.4.1 .8 of the PEIS provide additional information about the analyses of disposal risks. Please note 
that site-specific environmental setting data are used in the environmental fate models . 

The WM PEIS risk analyses do not attempt to predict risks to current or future offsite populations from 
the disposal of low-level waste and low-level mixed waste. Estimating these risks requires knowing the 
exact location of disposal facilities on a site with respect to existing aquifers and the populations that 
might use them. Since the PEIS does not attempt to make decisions about locations of facilities on 
sites, quantitative estimates of collective dose and risk are not attempted. However, Section 5 .4.1.2.3 
in Volume I describes an analysis of the relative vulnerability of offsite populations to risk from 
disposal based on site environmental data. The results of the analysis indicate that ORR is among the 
group of sites with the highest potential vulnerability. 

Comment (1713) 
Waste should not be buried at RFETS or anywhere else. 

Response 
Analyses performed for the WM PEIS presented in Sections 6.4.1.8 and 7.4.1.7 in Volume I indicate 
that disposal of low-level mixed waste and low-level waste at RFETS would result in a low risk of 
groundwater contamination and a low risk to human health for a member of a hypothetical farm family . 
However, on the basis of site environmental data, the results of a collective population risk 
vulnerability analysis presented in Section 5.4.1.2.3 suggest that RFETS is intermediate among the 
16 proposed DOE disposal sites in its potential for offsite population risk from disposal. DOE would 
take further actions to minimize the potential for contamination at RFETS or other sites by selecting 
locations for disposal facilities only after conducting additional environmental analyses. Furthermore, 
DOE will design and operate new facilities in compliance with all applicable regulations, and will adapt 
the facilities to site-specific conditions as necessary. 

DOE prefers waste disposal to long-term storage for two primary reasons. First, disposal involves the 
placement of treated waste in facilities that will effectively remove the material from contact with 
human or environmental receptors for very long periods of time . For example, disposal of treated 
transuranic waste and high-level waste in geologic repositories will isolate these materials for the long 
periods of time they are likely to remain hazardous. If DOE kept these materials in long-term storage 
facilities they could be subject to potential releases as a result of facility accidents or natural disasters . 

Second, fewer resources are required to dispose of treated materials than to store them for indefinite 
periods . The operational costs associated with maintaining, securing, and monitoring aboveground 
storage facilities exceed those for underground disposal facilities . 
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Comment (1733) 
The selection criteria for the PEIS for acreage available for site development is unclear. Assuming that 
the area is available, has any work been done to ascertain that it is acceptable for treatment, storage, or 
disposal facilities? This is vital, because ORR is underlain by known solution-prone limestones and 
varying carbonaceous geological formations . 

Response 
The land area used in the analysis was either the acreage designated by the site for use for waste 
management facilities or estimated as available for construction of facilities by subtracting unsuitable 
areas from the site total acreage. DOE made no attempt in the WM PEIS to identify or select the actual 
locations of new waste management facilities on any site, including ORR, or to determine the suitability 
of the available land, in terms of soils or hydrologic conditions, for constructing waste management 
facilities. Rather, the PEIS determines whether sufficient land will be available to enable DOE to avoid 
environmentally or culturally sensitive areas. Site-specific or project-level NEPA reviews for ORR to 
support the development of particular facilities at this site would determine if specific locations on a site 
are suitable for treatment, storage, or disposal facilities. 

The results of the low-level mixed waste disposal risk analysis, presented in Volume I, Section 6.4 .1.8, 
of the WM PEIS, suggest that disposal of low-level mixed waste at ORR should not present significant 
risks to an individual farm family receptor. However, the results of collective risk vulnerability 
analyses presented in Section 5.4.1.2.3 indicates that ORR is among the DOE sites with the highest 
potential for offsite population health risks from disposal. Results of this PEIS evaluation support the 
findings of other studies (e.g., National Governor's Association/DOE Disposal Workgroup). 

In the actual design of a disposal facility at ORR or any other DOE site, more detailed, site-specific 
analyses would be conducted in accordance with the requirements of DOE Order 5820.2A. The 
objective of the analyses required by this Order is to design and site a facility that will satisfy the 
performance objectives specified for the protection of human health and environmental quality. 
Implementation of the requirements of the Order could involve: (1) modifying the engineering design 
of the disposal facility (e .g. , addition of a clay liner to increase contaminant adsorption, or a concrete 
cap to reduce infiltration); (2) modifying the form of the waste to be disposed of (e .g. , changing from 
grout or polymer to a vitrified waste form); and (3) imposing waste acceptance criteria (i.e ., restricting 
the amounts of radionuclides or hazardous chemicals allowed in a given disposal facility). 

DOE Order 5820.2A is intended to satisfy the substantive requirements of NRC regulations (10 CFR 
Part 61) for DOE facilities, which are not subject to NRC requirements, or those imposed by States 
through agreements with NRC. 

Comment (1736) 
Generic groundwater contaminant transport models will not be capable of simulating the transport of 
contaminants through the fractures and karst conduits that are the contaminant pathways in bedrock at 
ORR, and such models will not necessarily yield conservative results when misapplied in fracture flow 
situations. 

Response 
Section 6.4.1.8 in Volume I of the WM PEIS discusses the objectives and outputs of the hypothetical 
farm family disposal risk analysis in comparison to those of the DOE Order 5820.2A performance 
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assessment process. The objective of the PEIS disposal risk analysis is to provide a relative comparison 
of potential risk among low-level mixed waste and low-level waste management alternatives. The 
analysis assumed generic disposal facilities and generic waste forms . The outputs of the analysis are 
risk estimates for the hypothetical farm family and hypothetical intruder. The Final WM PEIS has 
been revised to incorporate an analysis of the potential for offsite population risk from waste disposal. 
Section 5.4.1.2.3 describes the methodology used in the analysis, which involves consideration of a 
number of site-specific parameters , including groundwater travel time . The results of this risk 
vulnerability screening analysis for low-level mixed waste and low-level waste disposal are presented in 
Sections 6.4.1.9 and 7.4.1.8, respectively . 

DOE would conduct detailed groundwater modeling that can better characterize the fracture flow 
conditions at ORR as part of the performance assessment analyses required before the implementation 
of any disposal alternatives. The objective of the performance assessment analyses is to design a 
disposal facility that will satisfy the performance objectives specified in DOE Order 5820.2A. The 
facility design could involve modifying the engineering design of the disposal facility , modifying the 
waste form , selecting the location of the disposal facility, and imposing waste acceptance criteria. To a 
large extent, these factors will influence potential risk from implementation of disposal facilities . The 
WM PEIS analysis does not address these factors at each of the 17 major sites , but rather serves as a 
screening analysis to identify potential problem sites and contaminants . 

Comment (1738) 
It appears that the only exposure considered to the hypothetical farm family is exposure from future 
disposal facilities . The PEIS failed to provide risk analyses that include continuing releases from past 
operations , as well as releases from potentially sited waste disposal facilities . 

Response 
Section 5.4 .1 in Volume I of the WM PEIS explains that the hypothetical farm family disposal risk 
estimates are only for new disposal facilities . The risk estimates assume that each disposal unit is a 
discrete structure . For sites that would require the construction of multiple disposal units under certain 
alternatives , the analysis assumes that there will be no mixing of groundwater plumes from these units 
at the 300-meter (984-foot) well. DOE assumes that each of these close-in receptors will be affected 
primarily by the contaminant plume from the facility closest to him/her. Commingling of contaminant 
plumes from multiple disposal units could occur as distance from the units increases . However, at 
greater distances from the disposal units, the concentrations in any given plume should be lower than 
those estimated at the 300-meter well as a result of dispersion and dilution. 

In addition, the PEIS analysis does not account for existing disposal inventory or existing groundwater 
contamination at a site, since the PEIS does not attempt to locate disposal units on the sites. More 
detailed analyses ,' such as the performance assessments required under DOE Order 5820.2A, will 
address the issues of existing groundwater contamination and multiple disposal units . For example, in 
April 1996 DOE issued guidance for the conduct of composite analyses in addition to performance 
assessments to help ensure that continuing disposal of low-level waste will not compromise the future 
radiological protection of the public . The composite analysis will estimate the potential cumulative 
impacts to a hypothetical future member of the public from an active or planned low-level waste 
disposal facility and other sources of radioactive material in the ground that might interact with the low
level waste disposal facility . 
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Although the WM PEIS cumulative impacts analysis for human health risk does not account for existing 
disposal inventory or existing groundwater contamination, the cumulative impacts analysis for 
groundwater quality does consider existing groundwater contamination (which in some instances may 
be due to disposal activities) to the extent that the information is available. 

Comment (1753) 
Because transuranic waste is dangerous waste and has long-lived radionuclides , environmental 
pathways should be protected for hundreds to thousands of years into the future. The overriding factor 
in transuranic waste management should be long-term health impacts. 

Response 
The WM PEIS evaluates alternatives to support programmatic decisions on national transuranic waste 
treatment and storage siting configurations. The WM PEIS alternatives analyze minimal processing of 
waste to meet current WIPP waste acceptance criteria, intermediate treatment to reduce the potential 
for gas generation, and more extensive treatment to satisfy RCRA land disposal restrictions. 

DOE is analyzing long-term impacts of disposal and continued storage of transuranic waste in the WIPP 
SEIS-11 and will make both disposal and transuranic waste treatment decisions based on that analysis. 
The WM PEIS will provide a basis for decisions on where any transuranic waste treatment and storage 
facilities would be sited. 

Comment (2106) 
One commentor stated that the hypothetical farm family scenario is not so imaginary. There is a woman 
who lives downgradient of a site who performs farming activities and uses the water. DOE needs to 
explain how this can be considered a worst-case scenario when the situation already exists . 

Response 
The WM PEIS health risk analysis uses the hypothetical farm family scenario to address the potential 
risks from groundwater contamination following disposal of low-level mixed waste and low-level 
waste. The scenario takes place in the future when a farm family moves onto the site and drills a well 
300 meters (984 feet) from the center of a disposal unit. This scenario is assumed to represent potential 
future maximum exposure conditions, since the well is located only 300 meters from the center of the 
disposal unit. At this distance, radionuclide and hazardous chemical contaminant concentrations should 
be higher than concentrations at locations further from the unit. Therefore , the hypothetical farm 
family receptors should receive higher doses from contaminated groundwater than persons using wells 
located farther from the disposal units, where dispersion and dilution are more likely to reduce 
concentrations of contaminants to which the offsite public might be exposed. 

Some elements of this scenario, such as the use of groundwater by individuals living downgradient 
from the site for farming purposes, might be similar to existing conditions at some sites. However, the 
total scenario is considered to be hypothetical because it should produce impact estimates that would be 
greater than those expected under reasonable future conditions. For example, although individuals 
currently living off site might utilize potentially contaminated groundwater, and site boundaries might 
change in the future, it is unlikely that a member of the general public will, at some time in the future, 
develop a drinking water well within 300 meters of a low-level mixed waste or low-level waste disposal 
unit . 
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Comment (2393) 
We do not find persuasive the WM PEIS use of the "hypothetical intruder" and "hypothetical farm 
family " to model the risk of individual exposure . The use of these categories in the WM PEIS may 
contribute to a misunderstanding of what levels of exposure might actually be encountered because of 
the extreme assumptions used in the models . . 

Response 
The WM PEIS uses farm family and intruder scenarios to evaluate the potential public health risks from 
long-term exposure and accidental exposure, respectively. The farm family and intruder scenarios are 
typical of scenarios used in performance assessments. Given the scope of the PEIS, the farm family and 
intruder scenarios seem appropriate. Specific disposal sites will invariably have conditions or features that 
are not addressed within the limits of the PEIS methodology. These issues would be more appropriately 
addressed in site-specific assessments performed by site experts using fate and transport models designed 
and calibrated specifically for that site . 

The Final WM PEIS has been revised to incorporate an analysis of the potential for collective risk from 
waste disposal. Section 5 .4.1.2.3 describes the methodology used in the analysis, which involves 
consideration of a number of site-specific parameters. The results of this risk vulnerability screening 
analysis for low-level mixed waste and low-level waste disposal are presented in Sections 6.4.1.9 and 
7.4.1.8, respectively. 

Comment (2447) 
The WM PEIS estimates the impacts of waste disposal using generic disposal facilities and practices . 
Actual disposal at a particular site will certainly differ, and this uncertainty needs to be incorporated 
into the risk interpretation for waste management workers and the hypothetical intruders and farm 
families . 

Response 
Section 5 .4.1.1 in Volume I of the WM PEIS contains a summary of uncertainty in risk estimates used 
in the health risk analyses. More detailed information on the hypothetical farm family and hypothetical 
intruder scenarios is in Section D.4 in Volume III . The risk models were applied consistently to all 
sites in order to have comparable results. As indicated in Section 5 .4.1.1, the uncertainty associated 
with the disposal risk estimates for waste management workers is relatively smaller than the uncertainty 
associated with the farm family and intruder risk estimates. 

Sections 6.4 and 7.4 in Volume I of the WM PEIS further describe the screening-level risk analyses 
conducted for low-level waste and low-level mixed waste disposal, respectively. These sections also 
describe the performance assessment process and compare the performance assessments to the 
screening-level analyses conducted for the WM PEIS. 

Actual design, siting, construction, and operation of disposal facilities will require additional analyses, 
such as performance assessments, and will be in compliance with all applicable site-specific 
requirements. 
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Comment (2502) 
The intruder scenario assumes that crops can be grown on the waste-contaminated soil. This might not 
be true for some sites due to poor soil, adverse climatic conditions , etc. 

Response 
Section 5.4.1 in Volume I of the WM PEIS explains that the hypothetical intruder scenarios used in the 
analyses are not intended to suggest that farming is a reasonable or preferred future land use at DOE 
sites upon loss of institutional control. DOE used farming in the scenarios to ensure that it did not 
underestimate potential risks associated with exposure to and risk from contaminated groundwater 
(through its use as drinking water and crop irrigation at arid sites) and soils (through uptake of 
contaminants by crops). 

Comment (2532) 
In Volume I, Section 6.4, the assumptions made in the intruder scenario represent a maximally exposed 
intruder and this should be indicated. The uncertainty in the scenario needs to be better characterized. 

Response 
The term "maximally exposed individual," or MEI , refers to the single receptor within a population 
estimated to receive the highest dose. Since the intruder scenario involves one individual, the MEI 
designation would be redundant and is not necessary. 

Sections 5 .4 .1, 6 .4 .1. 7, and 7.4 .1. 8 in Volume I of the WM PEIS contain descriptions of the 
hypothetical intruder scenario, including qualitative discussions of the relative uncertainty associated 
with the intruder analyses. These sections provide fuller descriptions than the section cited in the 
comment. 

Comment (2533) 
The box on page 6-32 in Volume I in the Draft WM PEIS states that a downgradient distance of 
300 meters was used for the hypothetical farm family and that this distance is consistent with DOE 
Order 5820.2A requirements for analysis of disposal facilities. In the INEL performance assessment 
for active low-level waste disposal units , the site boundary was used for the first 100 years after facility 
closure and then, assuming the loss of institutional control, a distance of 100 meters. How did DOE 
choose 300 meters for the WM PEIS analysis? 

Response 
The hypothetical farm family scenario uses a distance of 300 meters (984 feet) from the center of the 
disposal unit as the location for the downgradient drinking water well . Given the assumed dimensions 
of the disposal facility, this distance is roughly equivalent to the 100-meter (328-foot) distance from the 
edge of the disposal unit used in the performance assessment analyses. In other words, 100 meters 
from the edge of the unit is approximately 300 meters from the center of the unit. Thus, the analyses 
are comparable . 

Comment (2535) 
Volume I, Section 6.4 .1. Is the contaminated soil considered to be contaminated with both 
radionuclides and chemicals? 
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Response 
Yes. DOE revised Volume I, Section 6.4.1, to clearly state this assumption. 

Comment (2572) 
How was 300 meters downgradient selected for the hypothetical drinking water well, and why is it 
worst-case? 

Response 
DOE used the distance of 300 meters (984 feet) from the center of the disposal unit as the location for 
the downgradient drinking water well for the hypothetical farm family scenario, which describes one 
potentially exposed population. Given the assumed dimensions of the disposal unit, this distance is 
essentially equivalent to the 100-meter (328-foot) distance from the edge of the disposal unit (including 
buffer zones) used in assessing the performance of a disposal unit. The 300-meter distance is, of 
course, a simplifying (yet conservative) assumption. The scenario also assumes that the hypothetical 
farm family would not live closer to the center of a waste disposal facility. 

Comment (2800) 
DOE used computer models to compute the risk of human health impacts from waste disposal 
operations, generically and for each particular option. Because the assumptions used and modeling 
results are "in dispute," DOE should not use any value developed from these models for BNL. DOE 
should consider it extremely relevant to any consideration of human health impacts that BNL has the 
greatest population potentially exposed to adverse effects from disposal operations. 

Response 
Since the WM PEIS analysis attempts to estimate future risk, a number of environmental fate, exposure 
assessment, and risk assessment models must be used to prospectively predict exposure and risk. The 
WM PEIS human health impacts methodology is provided in Section 5.4.1 in Volume I and in 
Appendix Din Volume III of the WM PEIS. 

The toxicity data used as benchmarks or dose conversion factors in the models are not in dispute. The 
values used were developed by recognized organizations and they have been subjected to scientific peer 
review. They are the standard values used in radiological and chemical risk assessments. The dose 
conversion factors used to estimate chronic health effects resulting from exposure to direct radiation or 
radionuclides were developed by the International Commission on Radiation Protection. The cancer 
(i.e., slope factor) and noncancer (i.e., reference dose and reference concentration) toxicity values used 
were developed by EPA. 

To identify reasonable proposed sites for waste management facilities in the WM PEIS, DOE 
determined where the largest volumes of waste are and where transportation requirements would be 
minimized. Although storage and disposal in less populated regions might lessen some impacts, the 
risks from transporting waste to these remote areas would increase. These trade-offs are described in 
the WM PEIS and are important factors that will be considered in the actual decision process. Waste 
management decision criteria and factors are described in Section 1. 7. 3 in Volume I of the WM PEIS . 

The Final WM PEIS has been revised to incorporate an analysis of the potential for collective risk from 
waste disposal. Section 5.4.1.2.3 describes the methodology used in the analysis, which involves 
consideration of a number of site-specific parameters, including population size. The results of this risk 
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vulnerability screening analysis for low-level mixed waste and low-level waste disposal are presented in 
Sections 6 .4 .1. 9 and 7. 4 .1. 8, respectively . 

Comment (2830) 
DOE's failure to incorporate and discuss many BNL-specific factors prevents the WM PEIS from 
achieving a serious , substantive review of the impacts caused by conducting any disposal activities at 
BNL. 

Response 
The WM PEIS analysis of impacts from proposed waste disposal actions focused on impacts to 
groundwater quality and on health risk. Impacts on land use and ecological resources were also 
addressed . The environmental fate models used to estimate the movement of radionuclide and 
hazardous chemical contaminants from disposal units to groundwater used site-specific information on 
hydrogeology and meteorology. In addition, DOE added an offsite population risk vulnerability 
analysis for the proposed disposal sites to the Final WM PEIS. This analysis, which is presented in 
Sections 5. 4 .1. 2. 3, 6. 4 .1. 9, and 7.4 .1. 8, considered a number of BNL site factors, including the size 
of the offsite population, site acreage, annual rainfall, aquifer depth, annual aquifer recharge, and an 
estimate of groundwater travel time (see Table 5.4-1 in Volume I). The analysis indicated that BNL is 
intermediate among the 16 proposed disposal sites in its potential vulnerability from offsite population 
risk from disposal. Therefore, BNL-specific factors were included in the analyses of water quality and 
health risk impacts from the proposed disposal of low-level mixed waste and low-level waste at BNL. 

Comment (2835) 
40 CFR 191 does not set disposal criteria in terms of average population cancer fatality rates . The 
requirements are set in terms of annual committed effective dose (15 millirem per year) to the 
maximum exposed individual. 

Response 
DOE deleted the description of disposal criteria in terms of average population cancer fatality rates 
from Volume I, Section 5.4.1, and replaced it with the requirements provided in the comment. 

Comment (2936) 
Assumptions regarding the health risks from radiation and exposures to other environmental 
contaminants presented in Chapters 5, 6, and 7 are still in serious dispute . A computer model 
necessarily needs to use particular values of risk(s) . If the underlying assumptions of a model are later 
shown to be incorrect, the conclusions of the model are extremely likely to be flawed . We would 
prefer not to use any value developed from these models, even as a measure of relative risk. However , 
we do believe there is one fact that is extremely relevant to any consideration of human health impacts : 
BNL has the greatest population potentially exposed to adverse effects from disposal operations . · 

Response 
Since the WM PEIS analysis attempts to estimate future risk, a number of environmental fate, exposure 
assessment, and dose conversion models must be used to prospectively predict exposure and risk. The 
toxicity data used as benchmarks or dose conversion factors in the models are not in dispute ; they are 
the standard values used in radiological and chemical risk assessments . The values used were 
developed by recognized organizations and they have been subjected to scientific peer review . The 
dose conversion factors used to estimate chronic health effects resulting from exposure to direct 

5-102 



Volume V - Comment Response Document 

5.2.2 Disposal Risks 

radiation or radionuclides were developed by the International Commission on Radiation Protection. 
The chemical cancer (i.e ., slope factor) and noncancer (i.e ., reference dose and reference 
concentration) toxicity values used were developed by EPA. 

The health risk estimates presented in the WM PEIS do have associated uncertainties, as discussed in 
Section 5.4 .1 in Volume I and in Sections D.2.15 and D.4 in Volume III . As described in these 
sections, many of the uncertainties associated with the WM PEIS risk estimates are applied consistently 
or systematically throughout the analysis . Therefore, the relative differences in risk estimates among 
waste management alternatives should not be affected by errors associated with these systematic 
uncertainties. 

DOE added an offsite population risk vulnerability analysis for the proposed disposal sites to the Final 
WM PEIS. This analysis , which is presented in Sections 5 .4 .1. 2. 3, 6 .4 .1. 9, and 7.4 .1. 8 considered a 
number of BNL site-specific factors, including the size of the offsite population. 

Comment (2941) 
The WM PEIS Summary document states that doses to the hypothetical farm family were estimated for 
a 10,000-year period because the maximum exposure would occur in the future . This is not at all 
clear; the half-lives of everything except the transuranic waste isotopes are much shorter . 

Response 
In Volume I, Section 5.4.1, and Volume III, Appendix D, the WM PEIS provides details on the 
hypothetical farm family scenario. In the scenario evaluated in the PEIS , the farm family could be 
affected by groundwater contaminated by leachate from the disposal unit, which takes thousands of 
years to reach the farm family well , located 300 meters (984 feet) from the center of the disposal unit. 
Most short half-life radionuclides would decay to levels that are not harmful before they reach the farm 
family well . Therefore, most of the radionuclides that would cause adverse health effects for the farm 
family are long half-life radionuclides, which are not confined to the transuranic radionuclides . For 
example, thorium-232 and uranium-238 have half-lives of 14,000,000,000 years and 4,500,000,000 
years, respectively . Both are considered in the PEIS analysis . 

As described in Section 5.4.1, the 10,000-year modeling period consists of 143 farm family lifetimes, 
each assumed to be 70 years. The lifetime having the highest dose is reported as the maximally 
exposed farm family lifetime in the PEIS. DOE revised the Summary document (Section 3.2.1), and 
Sections 5.4.1, 6.4 .1, and 7.4.1 in Volume I of the Final WM PEIS to indicate that the 10,000-year 
analysis period was selected to be consistent with the guidelines for the conduct of performance 
assessments that existed at the time the WM PEIS analysis was initiated. The guidance for performance 
assessments has since been changed; current guidance suggests that a 1,000-year time period should be 
used in the performance assessments for waste disposal conducted to satisfy the requirements of DOE 
Order 5820.2A. 

Comment (2947) 
If the hypothetical well is drilled at some locations on ORR, there could be a major exposure. How is 
this treated in the PEIS? 
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Response 
As discussed in Volume I, Section 5 .4.1, the location of the hypothetical farm family well was assumed 
to be 300 meters (984 feet) downgradient from the center of an underground disposal unit. The WM 
PEIS does not attempt to identify specific individual disposal locations on DOE sites or pre-existing 
contaminants in groundwater. The locations of the disposal units on a DOE site would determine the 
effect on the hypothetical farm family and the well . Site-specific decisions about the locations of 
individual disposal units will be based on site-specific studies as explained in Section 1. 7 . 3 in Volume I 
of the WM PEIS . 

Comment (3018) 
Volume I, Table 6.4-11, states in the footnote that hypothetical cancer fatality probabilities have been 
"adjusted" so that groundwater contamination represents 100% of the current standards . DOE must 
explain these adjustments . 

Response 
Section 6.4.1.8 of the WM PEIS provides the rationale for adjusting maximally exposed individual 
cancer fatality risk estimates based on groundwater contamination data. As explained in this section, 
the performance assessment process required under DOE Order 5820.2A would ensure the design and 
siting of a disposal unit that complies with the performance objective requirements of the Order, 
including groundwater protection. Several mitigation measures are available to achieve this objective . 
Therefore, the hypothetical farm family risk estimates have been adjusted to reflect groundwater 
contamination that does not exceed existing standards. 

Unadjusted risk estimates are provided in the Volume II Site Data Tables and in Appendix D 
(Volume Ill) . 

Comment (3068) 
In Table 5 .4 .1, the disposal phase should include "accidental" releases due to such things as 
earthquakes , floods , etc . 

Response 
As discussed in Volume IV, Appendix F, disposal accidents were not evaluated because of the lack of 
details of ultimate disposal. However, except for dedicated centralized repositories such as Yucca 
Mountain or WIPP, disposal sites would generally lack a concentrated volume of material at risk being 
stored in a configuration susceptible to phenomena such as fires and explosions capable of causing 
significant releases. These repositories have accident analyses performed as part of their site-specific 
EISs. Although seismic events could breach in-ground containers leading to airborne releases , the 
potential impacts from such events would be included by accidents breaching the concentrated volumes 
of waste being held in a treatment or storage facility because the disposed of waste would be in a 
stabilized form (e.g., grout). 

Comment (3080) 
Volume I, Section 7.4.1.5. Although DOE will conduct performance assessments for disposal facilities 
according to the requirements of DOE Order 5820.2A, the WM PEIS discounts the Order and assumes 
a generic disposal-unit size. This could markedly underestimate disposal-unit requirements and land 
required for disposal. 
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Response 
The discussion in Volume I, Section 7.4.1.5 (7.4 .1.7 in the Final WM PEIS), is not meant to discount 
the requirements of DOE Order 5820.2A. Rather, reference to this Order was meant to indicate that 
implementation of the performance assessment analyses findings could increase or decrease the 
estimated number of disposal units presented in Table 7.4-10. A brief comparison of the performance 
assessment process and the WM PEIS low-level waste disposal ahalysis is contained in Section 7.4.1. 7. 
A brief description of DOE Order 5820.2A is presented in Section 1.4.3. 

Comment (3147) 
The WM PEIS does not support decisions that DOE intends to make for using WIPP for disposal 
regarding transportation and facility capacity because (1) DOE intends to use truck and not rail , 
although the fatalities for the former are higher and (2) DOE fails to analyze non-fatal transportation 
accidents and their effects on various communities, and the costs and benefits of providing emergency 
training and equipment required by the WIPP Land Withdrawal Act. 

Response 
The specific potential impacts from operating WIPP as a transuranic waste repository, including 
transportation by truck and/or rail over current specific routes are addressed in the WIPP SEIS-11. The 
WIPP SEIS-11 also discusses provisions for emergency training. 

In keeping with the programmatic nature of the PEIS, DOE utilized a broad-based, or more generic 
analysis of transportation routes, and transportation modes . The PEIS analyzes transportation-related 
impacts in terms of health risks, and ecological resources . These health and ecological risks for 
transuranic waste are found in Sections 8.4 and 8.7 in Volume I, respectively , and detailed in 
Appendices C (Volume III) and E (Volume IV) of the PEIS. 

Comment (3182) 
DOE examined the capabilities of the various sites to handle waste. The results of this analysis are 
available to DOE in a draft report prepared by the Federal Facility Compliance Act Disposal 
Workgroup . It is clear from this report that Hanford is among the least suitable sites for a low-level or 
low-level mixed waste repository . Based on geology, hydrology and related issues , 10 other sites have 
fewer restrictions on the materials they could accept. Despite this, Hanford is the only site DOE 
considered for a centralized national low-level and mixed waste repository . 

Response 
The draft report mentioned in the comment was a scoping-level analysis used to compare the strengths 
and weaknesses of 15 DOE sites for disposal of low-level mixed waste. Except for uranium, Hanford 
was typical of an arid disposal site in that the water pathway (which was analyzed along with 
atmospheric pathways and inadvertent intrusion) was of minor importance. However, due to factors 
not accounted for in the draft report, uranium exposure from the water pathway will likely be lower 
than estimated. The final report clarifies this point. The final report and site-specific performance 
assessments will be factored into DOE's waste management decisionmaking process. 

' As described in Section 6 .3.5 in Volume I of the PEIS, candidate low-level mixed waste disposal sites 
were selected as the reasonable upper bound based on screening performed in coordination with the 
States under the Federal Facility Compliance Act. To narrow the number of possible low-level mixed 
waste disposal sites, three exclusionary criteria were applied to the 37 sites with low-level mixed waste, 
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reducing the number of reasonable sites to 22 locations . The exclusionary criteria related to proximity 
to floodplains and seismic faults, and to buffer area between the disposal structure and the site 
boundary . Three additional sites were then removed with the concurrence of the States for technical 
and practical considerations , leaving 19 sites for disposal consideration. DOE eliminated three other 
sites for reasons related to land ownership , availability. and ground conditions. This left 16 sites 
currently evaluated for low-level mixed waste disposal in the PEIS. For consistency, the same sites 
were also evaluated for low-level waste disposal. 

Hanford was evaluated for centralized disposal based on anticipated large onsite volumes of low-level 
mixed waste and low-level waste . This included considerations of secondary streams of low-level 
mixed waste and low-level waste from the high-level waste treatment process that is evaluated in other 
documents, and recognized to exist at Hanford. Another site, NTS , is also evaluated for centralized 
disposal of low-level mixed waste and low-level waste. 

Comment (3235) 
A draft DOE report entitled Performance Evaluation of The Capabilities of DOE Sites For Disposal of 
Mixed Low-Level Waste (Predecisional Draft, 10/10/95) indicates that many sites, including Hanford, 
have severe restrictions on the concentrations of waste they can accept without violating applicable 
standards. Section 6.2.3 of the Draft WM PEIS asserts that no acceptance criteria are imposed. 
Appropriate acceptance criteria must be imposed to limit the risks to the appropriate standards when 

\ considered along with the risks from all other wastes and activities on the site. 

Response 
For purposes of analysis, DOE assumed that each low-level mixed waste disposal site would be able to 
accept all wastes designated for the site, according to the proposed waste management alternative (see 
Volume I, Section 6.2 .3). If subsequent analyses, including the performance assessment process, show 
that additional measures must be taken to meet waste acceptance limitations, DOE will take such 
measures. In addition, DOE will comply with all applicable regulatory requirements for disposal of its 
low-level mixed waste. 

The performance assessment process , described in Section 6.4.1.8, provides for a more detailed 
analysis of site-specific factors than the PEIS screening-level analysis. The performance assessment 
process will identify whether disposal facilities will require engineering controls, waste form controls, 
facility location controls, or waste acceptance criteria to meet the performance objectives of DOE 
Order 5820.2A. A combination of these and other measures will ensure protection of human health 
and the environment from waste disposal activities. 

Comment (3246) 
Appendix D, Table D.4-5 , identifies the uncertainties of risk predictions via the groundwater pathway. 
The table shows uncertainties for Hanford of 12 orders of magnitude. Page D-343, first paragraph 
states "Excluding the lower 80th to 95th percentile of the uncertainty for Hanford from consideration 
(because this behavior appears to be unique to Hanford and is extremely uncharacteristic of the other 
sites), the most reasonable estimate of the uncertainty with respect to disposal risks in the PEIS would 
be between 1 and 2 orders of magnitude." It is unacceptable to disregard the Hanford risk uncertainty 
in this manner . Some groundwater pathways at Hanford move quickly. Some members of the public 
and Tribes are more likely to be exposed. 
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Response 
The paragraph to which the commentor refers explains that most of the uncertainty in the Hanford 
estimates are in the lower risk range as values approach zero . Orders of magnitude change in this 
direction reflect a much lower absolute change in risk estimates than orders of magnitude change in the 
upper range. Thus, it is more conservative, in terms of risk interpretation, to exclude the skewed 
uncertainty in the lower range of values at Hanford, which is what the paragraph describing 
Table D.4-5 in Volume IV suggests. 

Comment (3255) 
The WM PEIS does not address the risks of vapor phase transport of radionuclides disposed of in 
shallow land burial sites. At Beatty, Nevada, a commercial radioactive waste site is leaking tritium and 
carbon-14 into the vadose zone. The vadose zone contamination due to radionuclide migration at 
Beatty should cause DOE to take another look at its fate and transport models . Appendix D does not 
have enough information on the DUST and MEPAS models to determine if all likely transport 
scenarios were included. DOE should examine the risks of its continued shallow land burial of 
radioactive waste and its future plans for the burial of radioactive waste. 

Response 
The WM PEIS is a screening-level analysis. It assumes that engineered containment of radionuclides is 
lost after a certain period of time and that risks are driven by the leaching and subsequent transport of 
contaminants in the groundwater. For the purposes of the PEIS analysis, other exposure pathways 
(e.g. , vapor phase transport) were assumed to be less important than the groundwater pathway and 
were not evaluated. Therefore, the discussion of the DUST and MEPAS models in Appendix D 
(Volume III) focuses on the groundwater pathway because the WM PEIS evaluated only this exposure 
pathway in developing risk estimates for the hypothetical farm family . Multimedia pathways will be 
better addressed in site-specific NEPA reviews or performance assessments required under DOE 
Order 5820.2A. This Order requires that site-specific performance assessments be conducted to 
demonstrate that a given disposal practice can be reasonably expected to comply with specified 
performance objectives for protection of public health and groundwater resources. 

In April 1996, DOE issued guidance for the conduct of composite analyses in addition to performance 
assessments to help ensure that continuing disposal of low-level waste will not compromise the future 
radiological protection of the public . The composite analysis will estimate the potential cumulative 
impacts to a hypothetical future member of the public from an active or planned low-level waste 
disposal facility and other sources of radioactive material in the ground that might interact with the low
level waste disposal facility . 

Comment (3367) 
Is it common for owners of wells to spread the core soil over a 2,500 square-meter area? (See 
Volume III, Section D.2.2.) 

Response 
A number of assumptions were required for the hypothetical intruder scenario analysis . The 
2,500-square-meter soil coverage area assumption is based on information contained in Kennedy and 
Peloquin (1988). 
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Comment (3393) 
Volume I, Sections 5.4.1, 6.4, and 7.4, state that the WM PEIS analysis does not attempt to predict the 
potential risks to current offsite populations from the disposal of low-level waste and low-level mixed 
waste and does not predict adverse human health impacts from disposal for future off site populations . 
Such analysis could be relevant in selecting or eliminating a site for waste disposal. How can the site(s) 
for disposal of low-level waste and/or low-level mixed waste possibly be selected in the absence of such 
analysis? Analysis of farm family and intruder scenarios is not sufficient for site selection without 
analysis of potential offsite impact. 

Response 
Risk assessments generally evaluate potential health risks for populations of receptors and for 
maximally exposed individuals. However, the WM PEIS disposal risk analysis provides quantitative 
estimates of risk only for the farm family maximally exposed individual. Although this screening-level 
assessment used site-specific hydrogeologic and meteorologic data, the analysis did not attempt to 
identify exact locations of the "conceptual" disposal units on a site. Rather, new waste management 
units were assumed to be placed either near existing disposal units (where such units exist) or at a 
location on the site expected to be most sensitive to groundwater contamination. Since the analysis 
does not attempt to actually locate the disposal units on sites, DOE believes it cannot develop plausible 
estimates of the risks to off site populations resulting from exposure to contaminated groundwater . Both 
the concentrations of contaminants in the groundwater and the number of people potentially exposed 
will be strongly influenced by the locations of the disposal units and receptor wells. Therefore, a 
hypothetical siting decision for purposes of this analysis is not recommended. The results of the 
analysis would be a direct reflection of the choice of location. Such a subjective location choice would 
produce a quantitative analysis that might mislead rather than inform. 

To supplement the quantitative estimates of individual disposal risks presented in Sections 6.4.1.8 and 
7.4.1. 7 in Volume I, DOE performed semi-quantitative analyses of the potential for offsite population 
risk. These analyses produced estimates of the relative vulnerability of sites, rather than quantitative 
estimates of person-rem doses and cancer fatalities. For these semi-quantitative analyses, DOE used 
simple statistical techniques and information about site characteristics known or expected to be 
associated with the potential for offsite population disposal risk to develop "risk vulnerability" 
groupings of the sites . Sites in each of the groups have similar potential for offsite population health 
risk. 

Comment (3644) 
Where is the hypothetical farm family maximally exposed individual in the transuranic waste analysis? 

Response 
The hypothetical farm family analysis was used to address potential health risks from disposal of 
low-level waste and low-level mixed waste. Disposal of transuranic waste is not within the scope of the 
WM PEIS and, thus, there is no hypothetical farm family analysis for transuranic waste . The 
environmental impacts, including potential human health risks , of disposal of transuranic waste are 
addressed in the WIPP SEIS-11. 

Comment (3783) 
What is the buffer zone for having a disposal facility? DOE needs to explain what regulations may 
restrict a site within so many miles of a populated area . 
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Response 
DOE Order 58202.A, Radioactive Waste Management, specifies performance objectives for disposal of 
low-level waste at DOE sites . The performance objectives are intended to provide for protection of 
(1) members of the public who might be exposed to radionuclides released to the general environment, 
(2) inadvertent intruders onto disposal sites following loss of active institutional control, and 
(3) groundwater resources that might be contaminated by releases of hazardous materials from disposal 
facilities. The Order also defines a low-level waste disposal site as consisting of disposal units 
(i.e., discrete portions of the disposal site into which waste is place for disposal) and a surrounding 
buffer zone, which is defined as the smallest region beyond disposal units that is required as controlled 
space for monitoring and for taking any needed mitigative measures. 

DOE guidance developed in 1994 (DOE/LLW-157) states that the buffer zone should be defined in site
specific performance assessments, but it should not extend more than 100 meters (3,281 feet) from any 
disposal unit. 

Due to its programmatic nature, the WM PEIS assumes the use of generic disposal facilities located 
near existing disposal facilities or in hydrogeologically sensitive areas . Two types of disposal facilities 
were analyzed: engineered disposal and shallow land burial. Candidate disposal sites were identified 
using three exclusionary criteria: (1) sites could not be located within a designated 100-year floodplain; 
(2) sites could not be located within 200 feet of a seismic fault; and (3) sites were required to have 
sufficient area for a 100-meter buffer zone between the disposal unit and the site boundary. 

Comment (3945) 
The farm family scenario lacks merit and does not address impacts of exposure and actual risk to 
populations that grow both crops and livestock as food . It completely "glosses over" the fact that rural 
and indigenous peoples gather plants and hunt wild game as major sources of food . 

Response 
As described in Section 5 .4.1.2.2 in Volume I, the farm family scenario evaluates long-term impacts of 
exposure due to the ingestion of contaminated drinking water, crops, and livestock following waste 
disposal. The estimates of human health risk were determined asst1ming the receptors were located 
close to the disposal units. As a result, the analysis is a conservative estimate of potential risk and 
potential long-term impacts . Specific subsistence issues were not the focus of this analysis. 

Section D.2 .2 .1 in Volume III explains that DOE did not evaluate health risks to subpopulations living 
near DOE sites that might derive a major portion of their food supply from native plants and animals . 
The results of such complex analyses would likely vary widely both within and among sites, depending 
on the assumptions used for parameters, such as locations of facilities on the sites, routes of exposure, 
and dietary habits of subpopulations. Therefore, analysis of potential health effects from subsistence 
consumption of fish, wildlife, and native plant species is not included in the WM PEIS, but could be 
considered in sitewide or project-level NEPA reviews . Section 5.4.7 .2.3 in Volume I provides 
additional information about subsistence consumption for specific subpopulations . 

Comment (3982) 
The hypothetical farm family and hypothetical intruder scenarios presented in Chapter 5 do not 
consider former disposal units currently onsite , do not include existing groundwater contamination 
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onsite, and assume no mixing of groundwater plumes has occurred or will occur. These assumptions 
and omissions make the risk assessments meaningless. 

Response 
The WM PEIS uses the simplifying assumptions cited in the comment because (1) the locations of the 
future disposal facilities on the sites are not known; (2) releases from the tumulus and below-ground 
vault facilities would not occur for hundreds of years ; (3) many contaminants do not reach peak 
concentrations for thousands of years; (4) the population distributions around the sites are predictable 
for tens of years but not for thousand of years; (5) new facilities are generally located in 
uncontaminated areas to simplify groundwater monitoring; and (6) environmental restoration activities 
are containing and/or cleaning up much of the existing contamination. 

In addition, risks from existing groundwater contamination are outside the scope of the WM PEIS ; 
therefore , they only added to the waste management risks in the cumulative impacts analysis (see 
Chapter 11). 

Comment (4445) 
With respect to health risks from disposal, the WM PEIS should include a summary of the available 
information on risks from disposal for transuranic waste (TRUW) and high-level waste (HLW) 
(forever, not just for 10,000 years) , as well as the potential significance of alternative sites to Yucca 
Mountain and WIPP on the relative impacts of the alternatives evaluated in the WM PEIS . 

DOE should also address basic policies on how much risk would be acceptable, and whether to use 
relatively unretrievable storage versus retrievable long-term storage at the DOE sites that currently 
have the waste or at other locations. 

Population impacts were not adequately evaluated in the Draft PEIS. While individual members of a 
hypothetical farm family might have the highest individual risks, what assumptions were made to 
evaluate risks to entire populations? 

Where did the assumption of the distance of the farm family to the sites comes from? How 
conservative and how realistic is it, and how does this compare to current distances of people from the 
sites? How would the alternative distances impact the relative risks posed by alternatives? 

Response 
The impacts of the disposal of TRUW and HLW are outside the scope of the WM PEIS; DOE is 
evaluating them in separate EISs. However, to the extent available, information on such impacts has 
been considered in the WM PEIS cumulative impacts analysis presented in Chapter 11 in Volume I. 

Issues related to disposal technologies, and associated risks are discussed in the WIPP SEIS II and the 
Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste in a Geologic Repository at Yucca 
Mountain EIS . 

Sections 5.4.1 , 6.4 .1.8 , and 7.4.1.7 in Volume I describe the hypothetical farm family scenario as a 
screening-level assessment. Impacts to the farm family would include impacts to families living farther 
from the disposal facility boundary. Extrapolation of farm family risks to the entire population would 
be speculative. DOE has supplemented the farm family scenario analysis in the Final WM PEIS with 
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an analysis of the relative vulnerability of the candidate disposal sites for potential risks to offsite 
populations from disposal. The results of this analysis are presented in Sections 5.4.1.2.3, 6.4 .1.9, and 
7.4.1.8 in Volume I. 

The 300-meter (984-foot) distance from the farm family to the center of the disposal facility is 
analogous to the 100-meter (328-foot) distance to the edge of the disposal facility suggested by DOE 
guidance on performance assessments required for low-level waste disposal by DOE Order 5820.2A. 

Comment (4473) 
With regard to groundwater risks and contamination, what is the basis for the assumption referred to in 
Section 9.2 of the Draft WM PEIS Summary document that contaminants from different disposal sites 
do not merge or commingle? Given that plumes move up to 50 miles in the environment, this seems to 
be a highly unlikely assumption. Also, people move around and might be exposed to contaminants at 
several locations . The weather also moves the air so that people are exposed to plumes from more than 
one source during a lifetime. 

Response 
DOE has revised the PEIS Summary document and Section 5.4.1.2 and Chapter 11 in Volume I to 
clarify this assumption. Concentrations of groundwater contaminants are assumed to be higher at 
300 meters (984 feet) from the center of the disposal unit than at greater distances due to the dispersion 
of contaminants. DOE assumes that contaminant plumes from multiple units will not commingle at the 
300-meter wells, but that the likelihood of commingling increases with distance from the unit. 
However, at distances greater than 300 meters, the concentrations of groundwater contaminants in any 
given plume should be lower as a result of dispersion and dilution than those estimated at 300 meters . 

Comment (4524) 
The risk assessment in Section 5.4.1 of the Draft WM PEIS is inadequate because it does not predict 
potential risks to current or future offsite populations from disposal of low-level waste, and low-level 
mixed waste, the range of risks at such sites, availability of locations at different sites, or availability of 
locations at different DOE sites that would render such risks negligible, minimal, or monitorable . 

Response 
Risk assessments generally evaluate potential health risks for populations of receptors and for 
maximally exposed individuals. However, the WM PEIS disposal risk analysis provides quantitative 
estimates of risk only for the farm family maximally exposed individual. Although this screening-level 
assessment used site-specific hydrogeologic and meteorologic data, the analysis did not attempt to 
identify exact locations of the "conceptual" disposal units on a site. Rather, new waste management 
units were assumed to be placed either near existing disposal units (where such units exist) or at a 
location on the site likely to be the most sensitive to groundwater contamination. Because the analysis 
does not attempt to identify the actual location of disposal facilities on sites, DOE believes it is not 
possible to develop plausible quantitative estimates of the risks to offsite populations resulting from 
exposures to contaminated groundwater . Both the concentrations of contaminants in the groundwater 
and the number of people potentially exposed will be strongly influenced by the locations of the 
disposal units and receptor wells . Therefore, a hypothetical siting decision for this analysis is not 
appropriate. The results of the analysis would be a direct reflection of the choice of location. Such a 
subjective location choice would produce a quantitative analysis that might mislead rather than inform. 
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To supplement the quantitative estimates of individual disposal risks presented in Sections 6.4.1.8 and 
7.4.1.7 in Volume I, DOE performed statistical analyses of site environmental characteristics. These 
analyses produced groupings of sites by relative vulnerability, rather than quantitative estimates of 
person-rem doses and cancer fatalities. Section 5.4.1.2.3, 6.4 .1.9, and 7.4.1.8 in Volume I and 
Appendix C in Volume III contain additional details about the methods and results of these analyses. 

Actual design, siting, construction and operation of disposal facilities will require additional analyses, 
such as performance assessments, and will be in compliance with all applicable site-specific 
requirements. 

Comment (4525) 
The problem of estimating impacts from waste disposal on future offsite populations of unknown sizes 
could be avoided by assuming that the population distribution remains as it was in 1992 (as was 
apparently done for air emissions) and caveating the results appropriately . DOE should evaluate extent 
and severity of potential contamination, along with the amount of uncertainty in such estimates, to 
understand the potential hazards posed by subsurface disposal. Alternatives to subsurface disposal 
should also be evaluated. 

Response 
Even if DOE assumed a certain population distribution, since the analysis does not attempt to actually 
locate the disposal units on sites, DOE believes it cannot develop plausible estimates of the risks to 
offsite populations resulting from exposure to contaminated groundwater. Both the concentrations of 
contaminants in the groundwater and the number of people potentially exposed will be strongly 
influenced by the locations of the disposal units and receptor wells . Therefore, a hypothetical siting 
decision for purposes of this analysis is not recommended. The results of the analysis would be a direct 
reflection of the choice of location. Such a subjective location choice would produce a quantitative 
analysis that might mislead rather than inform. 

To supplement the quantitative estimates of individual disposal risks presented in Sections 6.4.1.8 and 
7.4.1.7 in Volume I, DOE performed statistical analyses of the site environmental characteristics. 
These analyses produced groupings of sites by relative vulnerability, rather than quantitative estimates 
of person-rem doses and cancer fatalities. Sections 5.4.1.2.3, 6.4.1.9, and 7.4.1.8 in Volume I and 
Appendix C in Volume III contain additional details about the methods and results of these analyses. 

The evaluation of disposal in the WM PEIS is not limited to subsurface disposal (shallow land burial). 
For sites with relatively high water tables east of the Mississippi River, DOE's current and planned 
disposal facilities are aboveground engineered facilities such as the tumulus concept. The WM PEIS 
reflects DOE's practice and plans by assuming the use of engineered facilities east of the Mississippi 
River. In any event, the WM PEIS will not lead to a decision on disposal technologies. Disposal 
technologies will be selected only after sitewide or project-level NEPA studies are completed. 

Comment (4544) 
If cancer risks exceeding one in 1,000,000 could occur to the maximally exposed individual in the 
hypothetical farm family described in the Draft WM PEIS due to groundwater contamination, the 
extent and duration of such potential exposure should be determined over at least the 10,000-year 
period specified, assuming receptors could draw water from anywhere in the groundwater plume. 
Furthermore, the 10,000-year period might not be adequate. Risks should be evaluated at least until 
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The hypothetical farm family risks were calculated for a period of 10,000 years to conform with the 
analysis period generally used for the performance assessments required in DOE Order 5820.2A. The 
results of the farm family risk analyses for the disposal of low-level mixed waste (Section 6.4 .1.8) and 
low-level waste (Section 7.4 .1. 7) indicate that the estimated maximum future radionuclide exposure at 
most sites would occur within the 10,000-year analysis period. 

Comment (4545) 
DOE should evaluate the long-term potential maximum impact from loss of containment of waste if 
institutional control for waste disposal sites is not maintained . The intruder scenario described in the 
Draft WM PEIS should include what would happen if the intruder (such as a construction company 
building a new barn, a shopping center with a basement, or a garden apartment) dug up the waste and 
exposed it at the surface , and users of the site then established farms in the waste. Risks to those on the 
intruding farms (or gardens), to nearby persons, to those eating food from the farm, and to the 
environment from the unconfined waste should be evaluated. Risks if high-density residential 
development occurred in the waste should also be evaluated. 

Routes of exposure for unconfined waste include direct ingestion of contaminated soil ( or the exposed 
waste), exposure from the inhalation of contaminated gases and dust, groundwater and surface water 
contamination, runoff, soil gas, dustfall, exposure to radiation, exposure from the ingestion of animals 
and plants exposed to the waste and contaminated soil and water, etc. 

Response 
The WM PEIS uses farm family and intruder scenarios to evaluate the potential public health risks from 
long-term exposure and accidental exposure, respectively . 

The hypothetical "intruder" is an imaginary adult who drills a well directly through a low-level mixed 
waste or low-level waste disposal unit to the groundwater. As a result of the drilling, contaminated soil 
from within the unit is brought to the surface, where it mixes with the top layers of the surface soil. 
The exposure pathways for the intruder were inhalation of resuspended contaminated soil, and direct 
radiation from contaminated soil. Two hypothetical intrusions were assumed to occur: 100 years and 
300 years after closure of the disposal facility. The intruder scenario is assumed to occur at a time in 
the future after the loss of institutional control. 

Evaluating the potential risks to the hypothetical intruder is consistent with the analysis required for 
disposal facilities under DOE Order 5820.2A. However, it is important to note that the WM PEIS 
intruder scenario analysis assumes the use of generic disposal facilities and generic waste forms 
(e .g. , grout or polymers), and that the entire inventory of waste will be disposed of (i.e ., no exclusion 
of particular radionuclides or chemicals) . The objective of the WM PEIS risk analyses is to provide a 
relative comparison among the waste management alternatives . In the actual design of a disposal 
facility at a particular location or a site , more detailed, site-specific data would be required. The 
objective of the analyses required by DOE Order 5820.2A, including the intruder scenario , is to design 
a facility that will satisfy the performance objectives (including the multimedia radiation exposure 
limits) specified in the Order. In practice, implementation of the requirement could involve modifying 
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the engineering design of the disposal facility (e .g., addition of a clay liner to increa e adsorption or a 
concrete cap to reduce infiltration); modifying the form of the waste to be disposed of (such as 
changing to a vitrified waste form); and imposing waste acceptance criteria (i.e., restricting the 
amounts of radionuclides or chemicals allowed in a given waste disposal facility). 

Therefore, although it might be possible to construct an alternative intruder scenario that would result 
in potentially higher exposures (by displacement of more waste from within the unit to the surface), the 
relative risks among the sites and alternatives evaluated in the WM PEIS are not expected to change, 
and the risks that are likely to result upon implementation of the disposal alternatives should still be 
included by the performance objectives specified in DOE Order 5820.2A. As stated in DOE's draft 
Interim Policy on Basic Assumptions for Compliance with All-Pathways Performance Objective in 
DOE 5820.2A, countless numbers of intruder scenarios can be proposed because all such scenarios are 
speculations about future human actions. Since it is not possible to authoritatively predict future human 
actions, social structures, or technologies, there is no way to authoritatively predict the effects an 
intruder might have on infiltration barriers and environmental pathways. 
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Comment (563) 
The NRC is currently revising its regulations for the transportation of radioactive material to make 
them compatible with International Atomic Energy Agency regulations. How would these revisions 
affect the results of the WM PEIS analysis? 

Response 
The NRC did revise its regulations (10 CFR 71) governing transportation of radioactive material to 
conform with International Atomic Energy Agency regulations. The final rule was published in the 
Federal Register on September 28 , 1995, and became effective April 1, 1996. DOE has reviewed the 
revised rule and has determined that none of the changes affect the WM PEIS radiological 
transportation risk analysis. 

Comment (564) 
How were transportation accidents evaluated using RADTRAN? 

Response 
In the WM PEIS, the RADTRAN accident risk assessment accounts for accident rates, the spectrum of 
potential accident severities, and potential release rates from different types of shipping packages. 
Human exposure pathways include inhalation, external exposure from the passing radioactive cloud, 
external exposure from contaminated soil, and potential ingestion of contaminated foodstuffs. 
Volume IV, Section E.5 .1.2.1, contains a more detailed explanation of the RADTRAN accident risk 
assessment. Section E.6 contains more on the relevant input parameters. 

Comment (565) 
Why didn't the WM PEIS transportation accident analyses include the potential risks from direct 
external radiation exposure from ground contamination and ingestion exposure pathways through food 
and soil contamination? These ingestion and direct radiation pathways could be more important than 
the inhalation pathway for transportation accidents occurring in agricultural areas . 

Response 
The WM PEIS radiological transportation accident risk analyses considered potential risks from 
external exposure to ground contamination and from ingesting contaminated foodstuffs . Volume IV, 
Sections E.5 .1.2.1 and E.5.1.2.2, discuss relevant exposure pathways considered for the transportation 
accident risk and consequence assessments, respectively. 

Comment (566) 
What were the values of the food transfer factors (ACCDNT (6,k)) and soil transfer factors (ACCDNT 
(6,k)) and cleanup level following an accident (CULVL) used in the RADTRAN calculations? Please 
provide references in the Final PEIS. The cleanup criterion, which depends on the total radiation dose 
from all contributing nuclides in the shipment, should not be a fixed value. For example, using a high 
cleanup level would underestimate risks. 

Response 
As discussed in Volume IV, Section E.5 .1.2.1 , DOE derived the RADTRAN food transfer factors 
(ACCDNT(6k)) and soil transfer factors (ACCDNT(7k)) in accordance with the methods described in 
NRC Regulatory Guide 1.109. These State-specific transfer factors were derived using the transfer 
coefficients from NRC Regulatory Guide 1.109 and the State agricultural productivity data in Data 

5-115 



Volume V - Comment Response Document 

5.2.3 Transportation Risks 

Base of Accident and Agricultural tatistics for Transportation Risk Assessment (Argonne National 
Laboratory Report ANL/EAIS/TM-2) . These references are listed in Appendix E in Volume IV of the 
Final WM PEIS. 

To ensure the analysis did not underestimate risks, no credit was given for cleanup after potential 
accidents . The RADTRAN cleanup level input parameter (CULVL) was set higher than any ground 
concentration estimated from potential releases of the most severe accidents postulated in the WM 
PEIS. As a result , the RADTRAN program did not make any adjustments to lower the risk based on a 
cleanup level. If the cleanup level had been set lower than the estimated contaminant ground 
concentration, RADTRAN would calculate a lower risk using the cleanup level rather than the 
estimated contaminant ground concentration as input. 

Comment (570) 
DOE used only one weather condition in the WM PEIS transportation accident risk assessments , which 
underestimates, by several orders of magnitude, the potential risks (particularly noncancer and acute 
radiation effects) because the risks are very complicated functions of weather conditions . DOE should 
use all weather conditions based on STAR data weather categories to calculate transportation risks . 
The PEIS did not consider microclimates or waste shipments during changing or adverse weather 
conditions . 

Response 
Section E.6 .7 in Volume IV of the WM PEIS describes the atmospheric conditions used in the accident 
analyses . Radioactive material released to the atmosphere is transported by the wind. The amount of 
dispersion, or dilution, of the radioactive material in the air depends on the meteorological conditions at 
the time of the accident. Because predicting the specific location of an offsite transportation-related 
accident is impossible, generic atmospheric conditions were selected for the accident risk and 
consequence assessments . 

For the accident risk assessment, neutral weather conditions were assumed. Because neutral 
meteorological conditions constitute the most frequently occurring atmospheric stability condition in the 
United States, these conditions are most likely to be present if an accident occurs involving a waste 
shipment. On a yearly average, neutral conditions occur about half (50 % ) the time, while stable 
conditions occur about one-third (33 % ) of the time, and unstable conditions (Pasquill Classes A and B) 
occur about one-sixth ( 17 % ) of the time. 

For the accident consequence assessment, doses were assessed under neutral atmospheric conditions 
and stable conditions . The results calculated for neutral conditions represent the most likely 
consequences, and the results for stable conditions represent a weather situation in which the least 
amount of dilution is evident with the highest air concentrations of radioactive material, producing 
maximum potential consequences. 

In addition, stable weather conditions were used to estimate the most severe credible accidents . These 
conditions represent the worst weather conditions (potential for highest risk) considered in the accident 
consequence assessment. 

Comment (1182) 
Moving wastes by rail is too risky ; there are many derailments and accidents every day . 
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Response 
Transportation mode and routing decisions will be made on a site-specific basis during the transportation 
planning process. Sites can use the transportation analyses in this WM PEIS to make site-specific 
transportation decisions or, if necessary , conduct additional transportation analyses . DOE proactively 
works with States, regional entities, and carriers during large shipping activities to ensure that safe routing 
alternatives and safe havens are utilized . 

Truck and/or rail could be used for waste shipments between sites and the sites could choose the mode in 
their transportation plans. The WM PEIS explores ranges of transportation-related impacts for truck and 
rail transportation. The PEIS includes a detailed assessment of the risks of a complete range of credible 
accidents for both rail and truck transportation (see Volume IV, Appendix E), including low
probability /high-consequence and high-probability /low-consequence accidents . 

Comment (1807) 
The conservative risk analysis presented in the WM PEIS suggests that a combination of physical 
hazards and radiation exposures could cause as many as 65 fatalities from the transport and disposal of 
these waste types in Nevada. In addition to these wastes, as much as 85,000 tons of civilian spent 
nuclear reactor fuel could also be transported to Yucca Mountain. Yet the PEIS failed to provide any 
analysis of the resulting cumulative socioeconomic, environmental, or radiological risks associated with 
the transport of spent fuel to Yucca Mountain. 

The analysis of significant socioeconomic risks associated with the transportation and disposal of large 
amounts of radioactive waste at NTS was simply not addressed in the document. While an accident 
involving radioactive waste might be a low probability event, the result of just one accident, regardless 
of its severity, could have profound negative economic and social consequences on this unique tourism
based economy. 

Response 
As indicated in Volume I, Section 9 .1.1 , the impacts of disposing of high-level waste in a repository 
are not within the scope of the WM PEIS, but will be analyzed in a subsequent DOE NEPA document 
relating to a geologic repository . The NEPA document for a geologic repository will address the 
cumulative socioeconomic, environmental, and radiological risks associated with the transport and 
disposal of DOE spent nuclear fuel, commercial spent nuclear fuel, and high-level waste . 

DOE is committed to the continued safe transportation of its radioactive waste . 

Only transport of high-level waste to Yucca Mountain was analyzed in the WM PEIS. Transportation 
accidents involving high-level waste are not likely to release cargo. This is because the transportation 
casks will be very robust before they are licensed by NRC. DOE agrees that a transportation accident that 
released spent nuclear fuel or high-level waste cargo to the environment would be a high-consequence 
event. However, such an event is no more likely to happen in Nevada than it is at any other location 
along the transportation route . 

Chapter 11 in Volume I of the WM PEIS analyzes the cumulative impacts of all past, present, and 
reasonably foreseeable future actions at each site . DOE revised Section 11 .20 to include combined 
trips for shipments of each waste type, as well as the maximally exposed individual doses at each site . 
Section 11.20 also summarizes the combined impacts that could occur nationally and regionally from 
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the transport of waste management waste , including p e ts of high-level wa te if Yucca Mountain is 
found suitable for the emplacement of defense high-level waste . Table 11.20-4 includes shipments of 
commercial spent nuclear fuel to the candidate geologic repository at Yucca Mountain as reasonably 
foreseeable activities. Potential impacts from the emplacement of high-level waste in a proposed 
geologic repository for spent nuclear fuel and high-level waste are not included in the cumulative 
impacts analysis because that information is not yet available . 

NEPA requires the analysis of potential impacts which are reasonably foreseeable. Potential impacts 
that are speculative are not considered reasonably foreseeable under NEPA. Although a NEPA 
document can--and the WM PEIS does--address human health and other environmental risks, how 
people might perceive those risks and how they might act in accordance with their perceptions is 
speculative. While DOE analyzed health and environmental impacts of an accident at NTS, DOE 
believes that the impacts of an accident on tourism in the NTS region are speculative and, therefore, 
did not analyze them in the PEIS. 

Comment (2177) 
The WM PEIS estimates that there will be 315 fatal cancers from DOE's movement of radioactive 
material. Twenty-two fatal cancers could occur because of the decisions in this PEIS. You should 
consider the cumulative impacts, where they occur, and the other 300. 

Response 
The WM PEIS addresses the cumulative impacts of transportation at the national level in Section 11 .20 in 
Volume I. Table 11.20-4 summarizes potential cumulative transportation-related radiological collective 
doses and latent cancer fatalities . The commentor is incorrect in interpreting the cancer fatality data. 
Most fatalities are not a result of DOE's movement of radioactive materials . Over the 93-year period 
from 1943 through about 2035, the estimated total number of potential radiation-related cancer fatalities 
would be 315, or about 3 latent cancer fatalities per year on an average annual basis. However, within 
this cumulative total non-DOE shipments of radioactive material would account for approximately 
252 radiation-related latent cancer fatalities . The total number of potential radiation-related latent cancer 
fatalities associated with the WM PEIS alternatives could be as high as 7 % of the cumulative total, or as 
the commentor notes, 22 potential latent cancer fatalities out of 315 would be the result of WM PEIS 
decisions. Thus, the analysis does address the cumulative impacts of the doses from all radioactive 
materials transportation activities. These doses are spread over a large segment of the population along 
transportation corridors and at shipping points and among transportation workers. Therefore, there is no 
way to predict with certainty specific locations where the fatalities will occur. 

The estimates for potential fatal cancers were calculated by developing the collective operational dose in 
person-rem and the collective general population dose in person rem for past and future DOE 
transportation activities. The dose is then used to calculate the total latent cancer fatalities . This is the 
dose given to all occupational workers and the general population during cumulative transportation 
activities . The total latent cancer fatalities developed from the dose are used for comparison of dose only. 
It is unlikely that 315 fatal cancer fatalities have resulted from cumulative transportation activities. The 
actual dose has been spread among all workers and to the population on the transportation route. 
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Co n ( 96 
The WM PEIS transportation analyses used improper accident rate assumptions from one of the 
reference sources . In addition, the transportation analyses did not deal with the issue of peak storm 
events , and the potential for difficult cleanups and high environmental damages after such events . 

Response 
The WM PEIS transportation risk analyses used accident rate statistics based on information from the 
U.S. Department of Transportation (DOT), as discussed in Volume IV, Section E.6.4 . These accident 
rates are State averages based on historic commercial carrier performance with all types of cargo under 
all weather conditions. Actual accident rates are likely to be slightly lower because commercial 
carriers of hazardous and radioactive waste have a higher awareness of transportation risk and prepare 
their shipments accordingly , especially in relation to weather conditions . 

Transportation packaging was designed to account for the shipment of wastes during changing or 
adverse weather conditions. The transportation packaging required is based on DOT and NRC 
requirements . The design of the packaging makes it unnecessary to review localized adverse weather 
conditions in the transportation analysis because the design already accounts for such conditions. 

For the assessment of transportation accident risks, the PEIS assumed neutral weather conditions. 
Neutral conditions are the most frequently occurring atmospheric stability condition in the U.S. and, 
therefore , are the most likely to be present if an accident occurs . Accidents involving radioactive 
material would be handled by State and local officials in cooperation and compliance with the Federal 
Emergency Management Agency, DOE, DOT, NRC , and EPA. No transportation accident with a 
release has ever led to a measurable human health impact due to the radioactive nature of the cargo . 

Comment (2230) 
The PEIS does not analyze transportation risks for specific routes, such as Cabbage Hill and the 
Umatilla Reservation. In some cases, those rail routes are not safer than truck routes . The PEIS did 
not consider microclimates or waste shipments during changing or adverse weather conditions. 

Response 
Transportation mode and routing decisions will be made on a site-specific basis during the transportation 
planning process . Sites can use the transportation analyses in this WM PEIS to make site-specific 
transportation decisions or, if necessary, conduct additional transportation analyses . DOE proactively 
works with States , regional entities, and carriers during large shipping activities to ensure that safe routing 
alternatives and safe havens are utilized. 

The transportation analysis is based on representative transportation routes in order to be consistent with 
ex1stmg routing practices. However, because the routes wer~ determined for the purpose of risk 
assessment, they do not necessarily represent actual routes that would be used to transport waste in the 
future. Section E.4 .2 details representative transportation routes. In some cases specific transportation 
issues, including the determination of transportation mode(s) , will be addressed when actual waste 
management facilities are sited based on sitewide or project-level NEPA reviews . Within its analysis of 
risks to human health and the environment, the implementation of programmatic waste management 
decisions regarding actual transportation routes , modes , etc ., will consider factors such as historical 
transport modes at waste management sites , existing infrastructures ; emergency response training 
programs, practices , and management skills of local and regional officials , etc . 
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Due to the programmatic nature of the PEI , microclimate , or ite-specific climatology, are not 
specifically addressed. However, the PEIS did consider waste shipments during different weather 
conditions. Radioactive waste transportation analysis in the PEIS considered waste shipments during 
both neutral and stable weather conditions to estimate accident consequence assessments . Hazardous 
waste transportation analysis considered waste shipments during neutral weather conditions. Neutral 
weather conditions occur about 50% of the time and are considered conservative. Stable weather 
conditions were used in the radioactive waste transportation analysis to represent the case producing 
maximum consequences. Therefore, risks resulting from adverse or changing weather conditions 
would be covered by the stable weather condition analysis . Further information on atmospheric 
conditions is found in Appendix E, Sections E.6.7 and E.16.4, in Volume IV. 

Comment (2313) 
The WM PEIS does not address the possible public dose due to traffic and accidents, such as when traffic 
is stopped, and the potential for public exposure. 

Response 
The transportation analyses in Appendix E in Volume IV examine the potential dose to the public from 
both normal operations and accidents . The analyses consider traffic patterns, including conditions 
where the vehicle is stopped in traffic . 

Comment (2411) 
There is a concern with regard to the many shipments of radiological materials, both to and from INEL 
and non-INEL-related shipments, across the State of Idaho. These shipments must be accounted for and 
given a comprehensive evaluation. 

Response 
Appendix E in Volume IV of the WM PEIS does provide for each alternative for each waste type the 
cumulative risks for a maximally exposed individual near a site entrance for the five sites with the 
maximum impacts, which includes the total number of shipments for the alternative. INEL is identified as 
a site with maximum impacts under each alternative for high-level waste (Table E-13) and for transuranic 
waste (Table E-25) , and for the Centralized Alternative for low-level mixed waste (Table E-31). 

I 

Tables 11.20-1 through 11.20-4 in Volume I of the PEIS list information about the potential 
Department-wide impacts of transportation. This section addresses both the combined impacts of the 
transportation of all the waste types evaluated in the WM PEIS, and the cumulative impacts of 
transportation from other actions (e.g ., shipments of spent nuclear fuel and naval reactor components) . 

Table 11.2-1 of the Final WM PEIS identifies other DOE EISs that analyze impacts of actions that were 
considered in the cumulative impacts analysis in Chapter 11. Table 11.2-1 identifies for each DOE EIS 
the sites analyzed in the WM PEIS that would potentially be affected by the impacts of the actions 
analyzed in the other EISs. The two EISs that analyzed actions with impacts that might affect INEL are 
the SNF/INEL EIS and the Foreign Research Reactor Spent Nuclear Fuel EIS . The SNF/INEL EIS 
analyzed impacts of shipping spent nuclear fuel to INEL, and the Foreign Research Reactor Spent Nuclear 
Fuel EIS analyzed shipment of foreign research reactor spent nuclear fuel to INEL. 

Further analysis of shipments by State is not provided in the WM PEIS because, although the routes 
identified are representative, they might not reflect actual routes . 
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Comment (2648) 
Volume IV, Sections E.6.3 and E.16.2. Is the population density around the Hanford Site 
representative of all the sites? 

Response 
No, the population density around the Hanford Site is not representative of all sites. The commentor 
apparently has confused the two types of transportation risk assessments ( onsite and off site 
transportation) discussed in Appendix E. 

Transportation risk was estimated for both the onsite and the offsite shipment of radioactive and 
hazardous wastes . Onsite transportation involves movement of waste between facilities located within 
the boundaries of a DOE site. Offsite transportation refers to the movement of waste between different 
DOE sites . 

Section E.2.1 in Volume IV states that the human health risks associated with onsite transportation are 
generally much smaller than those from offsite transportation, largely because of the limited distances 
for onsite shipment, limited population densities along the routes, and limited average travel speeds. 
Accordingly, the impacts of onsite transportation are not likely to contribute significantly to differences 
among the alternatives being considered. Therefore, for purposes of the PEIS, the onsite risk 
assessment has been limited to one site -- Hanford. This site was chosen primarily because it is 
relatively large and conducts activities for managing all of the waste types considered in the WM PEIS. 
Transportation radiological risks are dominated by exposure during routine transport when compared to 
potential accident releases; routine transport risks are typically 100 to 1,000 times higher than accident 
transport risks. The Hanford Site carries out extensive waste management operations involving all 
waste types and often makes many shipments across a large area within the site. Therefore, it is not 
expected that any other DOE site has operations that would involve onsite transportation risks 
significantly greater than those at Hanford. 

Section E.6.3 in Volume IV describes the population density zones used for the offsite transportation 
radiological risk assessment. Section E.16.2 provides similar information for the hazardous chemical 
risk assessments. Note that these population densities were used only in the offsite transportation risk 
assessments . They were not considered or used in the onsite transportation risk assessment. 

Comment (2649) 
Volume IV, Section E. 7, states that worst-case waste (highest potential radiological risk) is used in the 
transportation accident consequence assessment. Section E.6.2 .1 states that an external dose rate at the 
existing regulatory limit of 10 mrem per hour (at 2 meters) is assumed for all high-level waste 
shipments. Sections E.6.2.2, E.6.2.3, and E.6.2.4 state that average external dose rates are used in the 
routine transportation risk analysis. It is not clear why worst-case waste exposures are assumed for the 
transportation accident scenario when average dose rates and conservative dose rates at the regulatory 
limit (for high-level waste) are used in routine transportation exposure analyses . 

Response 
Volume IV, Section E.2.4, of the WM PEIS states that the impacts of transporting radioactive materials 
were evaluated for both routine transportation and for transportation accidents . The health risk 
associated with routine transportation results from the potential exposure of individuals to low levels of 
external radiation near the surface of shipments. The risk from transportation accidents involves the 
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potential relea e and di per l f i ti m t ri I i t '""'" .. r'""''"nt, with individual xp 
through a number of pathways, including inhalation and ingestion of contaminated food . The external 
dose rates summarized in Table E-5 were used in the calculation of routine transportation risks. 
Section E.6.2 describes the shipment external dose rates for routine transportation. 

The transportation accident analysis is intended to provide an estimate of the maximum potential 
radiological impacts of a severe transportation accident. Historical information provides a more 
accurate analysis for the routine transportation risks . The highest radiological risk is obtained by 
screening the site-specific characteristics for radiological waste (that is, activity concentrations) 
developed for the PEIS, by taking into account the physical forms of the waste and the relative hazards 
of individual radionuclides, and selecting for analysis those wastes with the highest radiological risk. 
Section E. 7 describes the results of the transportation risk assessment for radioactive waste . 

Comment (2657) 
Volume IV, Appendix E, Parts I and II, use different references for vehicle-related accident and fatality 
rates . The fatality rate used in the first part (for general trucking) is lower by about a factor of 5 than 
that quoted in the second part (for hazardous material trucking) . A review of the fatality rates used 
might be appropriate, since vehicle fatalities are significant for so~e alternatives for some waste types . 

Response 
The fatality rates in Part I of Appendix E are for the use of heavy-haul combination (tractor-trailer) 
trucks for the shipment of large volumes of radioactive wastes. The hazardous waste shipments 
discussed in Part II of Appendix E tend to be small shipments using smaller single-unit trucks . The 
accident rates used reflect the differences in the two truck types . 

Comment (2660) 
Volume IV, Section E.8.1. Was the uncertainty in any site's waste inventory "large as compared with 
other site inventories?" A statement to the effect that "this was not so" needs to be incorporated into 
the text (if, in fact, this is true) . Otherwise, the impact of incorporating this uncertainty into the 
relative risk comparisons needs to be better explained. 

Response 
As stated in Section E.8.1 in Volume IV, DOE assumes the uncertainty in each site's inventory to be 
reasonably consistent across sites. This approach is expected to limit the overall uncertainty in the data 
and the likelihood that the level of uncertainty varies significantly among sites . 

Comment (2662) 
Volume IV, Section E.12.4. The statement, "the potential for the public's exposure by inhalation of 
particulates is considered to be much lower than that for inhalation of vapors or gases because . . . 
(3) acute toxicity of inhaled particulate is low" is a non sequitur. 

Response 
DOE has revised this text to state that the acute toxicity of inhaled particulates is lower than that of 
inhaled vapors or gases for the same quantities released in the DOE shipments. 
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Comm nt (266 ) 
Volume IV, Page E-114, Paragraph 1 states that some solids (e.g., sodium cyanide, sodium azide) 
generate highly toxic (airborne) gases in contact with water and others (e .g., phosphorus) generate 
toxic fumes in contact with air. Arsenic forms arsine gas in contact with sulfuric acid or when aqueous 
arsenical solutions come into contact with reactive metals (iron, aluminum, zinc). Lindane decomposes 
to hydrogen chloride and phosgene when heated (in a fire) . Have these types of reactions been 
considered? Were any solids or nonvolatile liquids discounted that could release hazardous substances 
in a transportation accident? Is there a list of the substances that were not assessed because of their 
physical state? 

Response 
Chemical compounds in DOE waste that could produce significant amounts of toxic gases upon reaction 
with water ("water reactives") were assessed in the hazardous waste transportation risk assessment. 
The potential risk from water-based (i.e., spills into waterways adjacent to truck routes) accidents 
associated with these "water reactives" was found to be extremely small (less than 1 % of the risk 
associated with land-based accidents). 

In general, secondary chemical compounds formed by chemical transformation of reactive chemicals in 
the atmosphere or generated from fires in accidents involving flammable compounds were not 
specifically assessed in the transportation risk assessment. Because of the relatively dilute 
concentrations of chemical compounds considered poisonous by inhalation or producing other adverse 
health effects in DOE hazardous waste, the concentrations of transformation products from these 
substances are likely to be of lesser significance from a health risk prospective. 

Most of the compounds that were not considered in the PEIS transportation risk assessment are low 
volatility (vapor pressures less than 10mm Hg) liquids or solids. There is no list of substances because 
any commercial chemicals with these physical properties could potentially be found in DOE hazardous 
waste or mixed waste . 

Comment (2667) 
Volume IV, Section E.16.4. Shouldn't the last sentence of this section read, "This position was also 
adopted for modeling atmospheric conditions in this assessment?" 

Response 
The sentence, as written, conveys what was intended. Atmospheric conditions are input to the 
consequence assessment modeling that was used in estimating chemical exposures. 

Comment (2668) 
Volume IV, Section E.16.5.1.1. The tox1c1ty data references contain data that are generally not 
regarded as having been peer reviewed. How were true LC50 and representative non-human LCw 
values selected? 

Response 
The LC50 values were obtained from laboratory animal experiments that were extrapolated to humans. 
The LCw values were obtained from animal tests or from events involving accidental human 
exposures . Because of the limitations of both the human LCw values and the LC50 values , a 
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conservative approach was taken in selectin the chemical-specific toxicity values . The approach 
adopted is discussed in Section E.16.5.1.1 and in further detail in Hartmann, et al., 1994. 

Comment (2669) 
Volume IV, Section E.16.5.1.3 . Shouldn't a universal scaling assumption have been applied in 
deriving PLC values? 

Response 
The issues involved in deriving potentially life-threatening concentration (PLC) values are discussed in 
detail in the technical report cited in E.16.5.1 and included in the references for Appendix E, and 
summarized in Section E.16.5 .1. 

The procedure followed in scaling PLC values from the experimental exposure times to the estimated 
duration of exposure was to use either a linear or an exponential function , whichever resulted in the 
lower PLC value. The time dependence of dose response relationships is chemical-specific; with 
appropriate experimental data, the correct assumption (linear or exponential relationship) for each 
chemical could be ascertained. However, these data are available for only a few chemicals in the 
literature. Due to the large number of chemicals assessed for the WM PEIS transportation analysis, it 
was necessary to make the simplifying (yet conservative) assumption that the time-dependence 
relationship resulting in the lower PLC value was correct for each chemical. Applying either the linear 
or exponential assumption universally could have resulted in underestimation of toxic effects for some 
chemicals; therefore, this was not done . 

Comment (2670) 
Volume IV, Section E.16 .5.2.1. Were absorbed dose or administered dose reference doses/reference 
concentrations or both used? 

Response 
In general, the reference concentrations reported in EPA's Integrated Risk Information System (IRIS) 
database are expressed as the administered dose, but adjusted from animal experiments to equivalent 
human doses on the basis of comparative physiological considerations (e.g., ventilatory parameters, 
regional lung surface areas) . These adjustments make it appropriate to use the reference concentrations 
directly as reference values for comparison with air concentrations, because air concentrations are 
effectively administered doses. 

Comment (2672) 
Why are traditional 10-factor uncertainty factors used in Section E.16 .5.2 .2, when factors of 
3 (logarithmic mean of 1 and 10) are used in Section E.16 .5.1.2? 

Response 
The uncertainty factor of 10 was used in both cases. Section E.16.5 .1.2 explains that values for LC50 

or mammalian LCLO were reduced by an uncertainty factor of 10. 

Comment (2673) 
Volume IV, Section E.16. 5. 3, states that several inorganic and organic substances were not evaluated 
for cancer risks . Were these substances evaluated for noncancer endpoints or just eliminated? 
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Response 
The WM PEIS evaluates hazardous waste transportation risks due to air exposure based on three health 
endpoints, potential lethality, any adverse effects and potential for increased cancers . The substances 
evaluated as carcinogens would typically not be evaluated for two of the endpoints, unless these 
substances also met the health criteria for evaluation as a potential lethality (e.g., meets the criteria for 
designation as a U.S. Department of Transportation poison by inhalation chemical) or any adverse 
effect chemical (e.g. , EPA published inhalation reference dose) . 

Comment (2675) 
Volume IV, Section E.17 .1.3.3. Is the distribution of the various classes of carcinogens 
(e.g., confirmed human carcinogens such as benzene and vinyl chloride) similar across all of the 
complex's waste shipments for all alternatives under consideration? If not, then equal cancer risks for 
alternatives might not be representative of human cancer epidemiology. 

Response 
For analysis purposes, the source term for hazardous chemicals used in the transportation risk 
assessment, including carcinogens, was assumed to be similar for all of the waste shipments across the 
complex under all of the proposed waste management alternatives. 

Comment (2676) 
Volume IV, Section E.18, states that, in principle, one can estimate the uncertainty associated with 
each model input data parameter, each model empirical parameter, and each model theoretical 
assumption, and predict the resultant uncertainty in each set of calculations . The text goes on to 
discuss input parameter uncertainty in detail. But where is the overall uncertainty in the risk 
assessment presented? This whole section leads the reader to believe that a probabilistic risk analysis, 
with distribution of uncertainty, was to be undertaken when, in fact, it was not. 

Response 
Transportation risk estimates presented in Volume IV, Appendix E, are single-value or "point" 
estimates. Each of these point estimates does not have an associated error band (i.e ., plus/minus value) 
because a general quantitative uncertainty analysis was not included in the evaluation of transportation 
risks. As described in Section E.18, conducting a full-scale quantitative uncertainty analysis is often 
impractical because the lack of data does not permit the development of the probability distributions 
needed to quantify uncertainty in every parameter . 

DOE revised Section E.18 of the PEIS to address the overall uncertainty in the transportation risk 
estimates. Using a model that provided both single point estimates (i.e., deterministic estimates) and 
range estimates (i.e., probabilistic estimates) of risk, the single point estimate values were found to 
correspond to the upper end (i.e., 99th percentile) of the probability distribution of risk value outputs. 
This analysis suggests that the point estimate outputs of the transportation risk models are conservative 
and are not expected to underestimate potential transportation risks. A reference for the paper that 
provides additional details about this analysis has been added to Section E.18. 

Comment (2677) 
Volume IV, Section E.18 . How does summing the risk from many routes result in cancellation of 
errors? 
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Response 
The total risk calculated for a specific alternative (and health endpoint) is actually the sum of the risk 
values computed for each of the many 1-mile segments encompassing the many routes and chemicals 
included in the risk analysis . There is some error in the risk predication for each mile . There would 
be some degree of cancellation of errors during this risk summation process (risk for some miles being 
overestimated and for others being underestimated), unless there is a systematic overprediction or 
underprediction of the risk at each mile . DOE has revised Section E.18 to more fully explain this . 

Comment (2679) 
Volume IV, Section E.18.1. It is not clear what is implied by the statement, "In this summation 
process for each mile, the interaction among all the previous uncertainties occurs, and errors cancel 
out." This vague statement is not supported by an example of how such "summation" reduces 
uncertainty . An example should be given. How did DOE arrive at the combined error estimate of plus 
or minus one order of magnitude for the total risk numbers? 

Response 
The referenced text in Section E.18.1 was deleted, and new text was added for clarification. In 
summary, there is some error in the risk prediction for each mile ; some miles were over-estimates and 
other miles were underestimates. There would be some cancellation of errors during this risk 
summation process. 

Comment (3110) 
Referring to Section C.4 .3.4, a commentor stated that long-term impacts to water quality from 
transportation accidents are not the only possible impacts from transportation accidents ; therefore , 
short-term impacts and air quality impacts should be considered. 

Response 
Potential short-term transportation accident impacts to water quality and aquatic ecological resources 
are addressed in Sections 6.7 .5, 7.7.5, 8.7 .5, 9.7.4, and 10.7.5 in Volume I of the WM PEIS . 
Section C.4 .2.1.2.1.3 identifies the transportation source assumptions for air quality impacts used in 
the environmental impacts analysis methods. Section E.5.1.2.1 describes the radiological accident risk 
assessment, which accounts for exposure pathways such as the internal exposure from inhaling airborne 
contaminants in an accident. There would be no long-term impacts to air quality from transportation 
accidents ; therefore, the WM PEIS does not discuss this issue . 

Comment (3121) 
A commentor expressed appreciation for the thorough transportation analysis and commended DOE's 
inclusion of dose estimates for Category VIII accidents . 

Response 
Thank you for the comment. 

Comment (3122) 
The much higher population doses associated with low-level waste and transuranic waste severe 
accidents compared to the high-level waste accident, is surprising. If one assumes that the major factor 
driving the differences relates to Table E-8 , "Aerosolized and Respirable Material Releases ," the 
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assumptions used to categorize waste inventories and to apply the factors in Table E 8 n d to be 
discussed (perhaps by expanding the "sensitivity analysis" in Section E.8.4) . 

Response 
As suggested, the differences between the high-level waste severe accident estimates and the low-level 
waste and transuranic waste accident estimates are mainly due to the fraction of the released material 
that becomes aerosolized following a potential accident. Specifically, postulated severe high-level 
waste accidents result in lower consequences than postulated severe low-level waste and transuranic 
waste accidents because the high-level waste is in a vitrified form and is not readily dispersed to the 
environment. As discussed in Volume IV, Section E.6.6, the aerosolized fraction of the released 
fraction is the amount of the material originally in the shipping package that is dispersed in the air after 
release to the surrounding environment. DOE revised Table E-7 , footnote "a" to state that the values 
must be multiplied by the aerosolized and respirable fractions in Table E-8 for the various waste forms 
in order to determine the amount of material dispersed in the environment. DOE revised Table E-8 to 
reflect the waste types for the values used . 

Comment (3125) 
Section E.2.4 should explain short-term effects from doses to individuals due to severe accidents. For 
example, are the acute doses in some cases sufficiently high that there are predictable effects 
(i.e., doses of 300 to 500 rem). 

Response 
As stated in Volume IV, Section E.2.4, transportation-related operations for all waste types are not 
expected to cause acute (short-term) radiation-induced fatalities or to produce immediately observable 
effects in individuals. No severe accident analyzed for the WM PEIS is expected to cause any one 
individual to receive a 50-year committed effective dose equivalent of more than 34 rem (remote
handled transuranic waste accident, Table E-27) . A 34-rem dose over 50 years is not expected to cause 
any observable effects. Section E.2.4 has been revised to further clarify this result. 

Comment (3126) 
Two assumptions made in Appendix E probably do not affect the relative impacts of alternatives within 
each waste category, but likely would affect the overall levels of risk/safety achieved. By making 
them, the WM PEIS is less useful for making programmatic decisions between modes of transport . 
One is the assumption that wastes carried by rail will not use special or dedicated trains. This is a 
conservative assumption, in that risks to both transportation workers and to the public near stops and 
railyards can be reduced by dedicated trains (since the use of dedicated trains would reduce the length 
of time of each shipment) . Dedicated train use would increase the lower-risk advantage of rail over 
highway transport. The assumption of no intermodal transfers is convenient for consistency in 
comparisons, but probably not realistic. Clearly, intermodal containerized shipment is increasingly 
common. Its risk implications are not clear, but deserve to be explored. 

Response 
Dedicated trains are an acceptable transportation mode for DOE waste shipments . Transportation mode 
and routing decisions will be made on a site-specific basis during the transportation planning process 
described in Section 4 .3.10, in Volume I of the WM PEIS. Sites can use the transportation analyses in 
this WM PEIS to make site-specific transportation decisions or, if necessary, conduct additional 
transportation analyses . DOE proactively works with States, regional entities, and carriers during large 
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shipping campaigns to ensure that safe routing alternatives and safe havens are utilized . A site may 
choose to use dedicated trains based on the transportation analysis conducted in the WM EIS . DOE has 
used dedicated trains in the past including during shipments of foreign research reactor spent nuclear fuel 
from Charleston, South Carolina, to the SRS in 1994 and 1996, and when shipping low-level waste from 
FEMP to the Envirocare Site in Utah. The decision to use dedicated trains would be addressed during the 
transportation planning process at each site. 

Based on the amount of time spent in railyards for general freight and dedicated trains, the normal 
routine radiation exposure of the railyard workers and train crew is approximately a factor of 10 lower 
for dedicated rail than for general freight. However, the use of a dedicated train is cost-effective only 
when there are large amounts of material to ship . Many sites are not expected to generate enough 
waste on an annual basis to fill even a single railcar . Moreover, the dominant risk for rail 
transportation of DOE wastes is from physical injuries of the type associated with any rail accident. 
The accident fatality rates used in the WM PEIS are based on single railcars (as opposed to entire 
trains); therefore, the use of dedicated trains compared to general freight will not make more than a 
factor of 2 difference for shipments with the highest allowable external dose rates. For example, the 
estimated fatalities from external radiation exposure and from physical trauma from accidents are 
roughly the same; if the external dose rate impacts decreased by a factor of 10, the overall number of 
estimated fatalities would only decrease by approximately a factor of 2. DOE revised Section E.2.6 to 
clarify this. 

f 

Waste to be shipped by rail might require additional handling and preparation, especially for sites 
lacking rail access, which will contribute to the overall risk. (A review of the transportation facilities at 
35 DOE sites indicated that 25 have direct rail access onsite, an additional 12 have access within 
10 miles, and 8 have access between 10 and 100 miles .) Secondly, a number of other factors could 
make rail shipments less desirable than truck shipments. Rail shipments would likely require a large 
inventory of waste to be shipped in order to be cost-effective, and rail operations are not very flexible 
or responsive to individual site needs. Volume IV, Section E.8.5, describes uncertainties in the 
comparison of truck and rail transportation modes. However if a site without rail access does choose to 
use rail transportation, additional transportation analyses might be required. The WM PEIS analysis 
assumed there would be no intermodal transfers during rail shipments for sites that do not have rail 
access onsite. The risk from intermodal transfer is expected to be small. 

Comment (3128) 
The statement that the radiological accident risk assessment uses route specific information on 
population density and accident rates derived from individual States is misleading. The population 
densities are route-specific by State only insofar as the routes are divided into rural, suburban, and 
urban. The average density data used for these three categories are not route-specific or State-specific 
data. 

Response 
For the transportation risk assessment in the WM PEIS, route-specific information on population 
density was used to determine the fraction of travel in each of the rural, suburban, and urban 
population zones in each State for each shipment route. However, as stated in the comment, average 
densities are used for these three zones. The wording in Appendix E, Section E.5.1.2.1, has been 
revised for clarity. 
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Comment (3130) 
DOE should explain whether there are any data to corroborate or alter NUREG 0710, which is almost 
20 years old, in terms of the fractional occurrences by accident severity category . 

Response 
DOE is not aware of any comprehensive study that has been conducted since NUREG-0170 to dispute 
or alter the numbers presented. However, what has come to be known as the Modal Study 
(NUREG/CR-4829) was performed less than 10 years ago and defined 20 "categories" of accident 
severity related to spent fuel casks. These were categorized by slightly different variables than those 
used in NUREG-0170 and are not directly comparable for the different types of shipping packages used 
for the wastes analyzed in the WM PEIS. 

Comment (3131) 
Do rail calculations consider the additional risks of those alternatives that result in significant shipments 
in corridors where commuter rail service exists, or is passenger rail density averaged for urban and/or 
suburban links? 

Response 
The additional risks in corridors where commuter rail service exists are not considered in the WM 
PEIS transportation risk analysis for rail transport. The length of travel in these areas is short 
compared to the overall shipping distances of waste and not expected to contribute significantly to the 
overall risk. The on-link commuters for rail shipments would not be expected to be the dominant 
exposure group even if commuter trains passed a shipment frequently. In addition, most commuter rail 
service is only significant during peak rush hour periods, further limiting the opportunity for exposure . 

Comment (3140) 
The description of INTERLINE in Section E.4.2 .1.2 is inadequate because it does not indicate the 
factors that actually determine routing . 

Response 
The description of INTERLINE in Volume IV, Section E.4.2.1.2, is not intended to provide all the 
information required to determine a rail route . The basic algorithm used by the program is one that 
determines the shortest route, as discussed in the text. More detailed information can be obtained from 
the INTERLINE manual , which is referenced in Section E.4.2 .1. 

Comment (3206) 
Section 4. 3 .10. The transport models do not adequately consider the route-specific hazards for access 
to the Hanford Site through Oregon. Interstate 84 crossing northeastern Oregon is one of the major 
routes . This section of Interstate 84 has two particularly dangerous stretches, through Ladd Canyon 
and over Cabbage Hill, which necessitate specific modeling, a1i1d route restrictions during inclement 
weather . 

Response 
As discussed in Section E.4 .2.1 in Volume IV of the WM PEIS, transportation risk analyses used 
representative routes. These routes are deemed representative because they are consistent with current 
routing practices, but might not be the routes actually used if shipping activities were to occur in the 
future . In addition, the risk over the entire transportation route is generally not dominated by one 
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specific local hazardous area. Therefore, analysis of specific local hazards on hundreds of routes is 
neither practical nor necessary for the purposes of the WM PEIS. The accident rates used in the 
transportation analyses are averages over several years in all weather conditions; thus , all types of 
weather conditions were considered . Also, hazardous and radioactive waste carriers are more 
conscious of the risks involved in transport and prepare their shipments accordingly , including the 
avoidance of transport under severe weather conditions. DOE will work with State, local, and Tribal 
officials prior to waste shipments to deal with site-specific transportation routing issues . Transportation 
planning is described in Section 4.3.10 in Volume I and Appendix E.9 in Volume IV . 

Comment (3208) 
The rail lines across northeastern Oregon run through a canyon across the lands of the Confederated 
Tribes of the Umatilla Indian Reservation (CTUIR) and are difficult to access . Accidents there would 
be difficult to respond to and would impact the CTUIR. The WM PEIS does not consider the potential 
for impacts to the CTUIR. 

Response 
As discussed in Section E.4 .2 .1 in Volume IV of the WM PEIS, transportation risk analyses used 
representative routes . These routes are deemed representative because they are consistent with current 
routing practices, but might not be the routes actually used if shipping activities were to occur in the 
future . In addition, the risk over the entire transportation route is generally not dominated by one 
specific local hazardous area. Therefore, analysis of specific local hazards on hundreds of routes is 
neither practical nor necessary for the purposes of the WM PEIS. The accident rates used in the 
transportation analyses are averages over several years in all weather conditions; thus, all types of 
weather conditions were considered. Also, hazardous and radioactive waste carriers are more 
conscious of the risks involved in transport and prepare their shipments accordingly. DOE will work 
with State, local, and Tribal officials prior to waste shipments to deal with site-specific transportation 
routing issues. Transportation planning is described in Section 4.3 .10 in Volume I and Appendix E.9 
in Volume IV. 

Comment (3210) 
Volume IV, Section E.2.4, states that for some severe accident scenarios analyzed, it is possible that 
doses to individuals would have short-term effects but that these effects have not been assessed. This 
needs elaboration. If some accident scenarios could result in exposures high enough to result effects 
such as temporary sterility and changes in blood chemistry, there needs to be a better explanation of 
why this is not considered in this PEIS . 

Response 
As stated in Volume IV, Section E.2.4, transportation-related operations for all waste types are not 
expected to cause acute (short-term) radiation-induced fatalities or to produce immediately observable 
effects in individuals. No severe accident analyzed for the WM PEIS is expected to cause any one 
individual to receive a 50-year committed effective dose equivalent of more than 34 rem (remote
handled transuranic waste accident, Table E-27). A 34-rem dose over 50 years is not expected to cause 
any observable effects . Section E.2.4 has been raised to further clarify this result. 
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Comment (3215) 
Volume IV, Section E.6.5. The Draft PEIS states that no Category VIII accidents are expected to 
occur . However, if the chance of a Category VIII accident is greater than zero, the assumption should 
be one accident rather than none. 

Response 
Section E.6.5 discusses the conditional probabilities used in the transportation accident risk assessment. 
These are the probabilities of occurrence of a particular accident severity given an accident has taken 
place. The accident risk estimated in the WM PEIS takes into account all accident severity categories. 
The risk is determined by multiplying the consequence (the impact estimate assuming an accident of a 
given category has taken place) by its conditional probability, summing these products for all accident 
severity categories and then multiplying the sum by the accident rate . Also , the WM PEIS presents 
consequences for the most severe accidents for each waste type to give the reader an estimate of what 
could happen in the worst type of accident. As stated in the same paragraph as the statement in 
question, for the accident consequence assessment, the doses were assessed for populations and 
individuals by assuming an accident of severity Category VIII . However, as discussed in the 
accompanying text, the probability of such an accident is on the order of 10·12 per mile of travel and 
the largest estimated shipment mileage in the WM PEIS is on the order of 108 miles . These numbers 
suggest that the mileage traveled is four orders of magnitude less than what might be expected before 
an accident of severity Category VIII would occur. 

Comment (3304) 
The estimates of truck transport accident risks use "statewide averages." For example, they do not 
reflect estimates of current traffic volumes on segments of Interstate 15 and U.S. Route 95 in Nevada. 
In addition, they do not reflect the levels of service on specific routes, such as those in Nevada, which 
are projected to decline from Bs and Cs to Ds, Es, and Fs over the next 20 years (see NTS 
Transportation Study) . Also, would the analysis be significantly affected by factoring in recently 
increased speed limits in Nevada and other States? 

Response 
The WM PEIS analyzes representative routes for truck and rail. Appendix E in Volume IV describes 
the radioactive waste transportation risk assessment. Methods and assumptions used in the 
transportation-related radiological risk assessment were selected to ensure meaningful comparisons of 
among programmatic alternatives . Estimates of current traffic volumes on specific segments of 
highways were not used because a detailed consideration of every possible waste shipment would be 
impractical for a programmatic EIS. Transportation computer models are updated periodically to 
account for changes in routes , speed limits, and other factors. 

Comment (3394) 
Volume I, Section 10.4.2. The 50% figure is not justified. Why do worst case scenarios have to 
involve chemicals that contribute over 50 % of the adverse health risk? Consequently, the 2/100th of 
1 % quantity might be an underestimate . Please explain. 

Response 
All waste shipments in the hazardous waste inventory were considered in the transportation risk 
assessment . Approximately 17 % of the hazardous waste shipments (285) under the No Action 
Alternative would contain chemicals that have an "any adverse effect" health endpoint. Thirty-six of 
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these shipments ( 13 % ) would contribute over 50 % of he ri k a ociated with waste shipment 
containing "any adverse effect" chemicals . 

Comment (3566) 
Wastes will be transported across Native reserve lands and boundaries where the regulations of the 
Native Nations must be obeyed . If there is a release of any kind, the potential of migration across 
reserve boundaries is very high. Would DOE comply with Tribal regulations? 

DOE has a history of ignoring the sovereignty of Native Nations when it comes to transporting wastes 
through Native Nations. One major accident on a reservation could mean disaster for a Native Nation. 
Native Nations cannot simply go somewhere else . Will DOE arrange for dealing with such issues 
(e .g ., guarantee additional reserve lands)? 

Warning and accurate characterization of Native Nation's unique rights and needs must be heard and 
integrated in DOE's analysis on impacts on Native Nations . The crucial question is, what if one major 
accident occurs? What is the Nation to do? Will there be new trust lands, assuming of course the 
Nation is willing to relocate? 

Response 
DOE must comply with the standards of all applicable Federal and State environmental and 
transportation laws and regulations , and must fulfill its trust and treaty obligations, including Tribal 
lands, as part of the government-to-government relationship between the U.S. Government and Tribal 
Governments. Consultation with Federally recognized Tribes is an integral part of compliance with 
several environmental and cultural resource statutes. Section 1.4.5 in Volume I was added to discuss 
DOE's consultation activities with Tribal Governments and groups. 

DOE has a comprehensive emergency management system in place, as described in DOE Order 151.1. 
In the event of an operational emergency, offsite authorities, including Tribal Governments , will be 
notified. If there is an actual or imminent catastrophic reduction of facility safety with potential for the 
release of large quantities of radioactive material such that Protective Action Guides could be exceeded 
beyond the site boundary, then a General Emergency will be declared . Protective Action Guides, 
which are limits that, if exceeded, trigger the recommendation to take protective actions, are found in 
the Manual of Protective Action Guides and Protective Actions for Nuclear Accidents, EPA 400-
R-92-001 (May 1992). Protective actions are classified as early, intermediate, and late, and depend 
upon the pathway , either inhalation or ingestion. Early protective actions include sheltering, 
evacuation, control of access, and ingestion of potassium iodine to block uptake of radioiodine by the 
thyroid. Intermediate and late protective actions include relocation, food and water controls , and 
decontamination of land and property. 

DOE is concerned with health and safety and the need for emergency preparedness. DOE participates 
with other Federal, State, Tribal Nations, and local authorities to sponsor and occasionally fund various 
radiological emergency response training courses throughout the United States . These courses are 
usually provided for the benefit of local, State , and Tribal authorities responsible for public safety and 
emergency response to natural disasters or man-made accidents. Funds for these training sessions 
come from Federal grants or direct allocation of tax dollars . 
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The P I · elude a detailed assessment of the risks of a complete ran e of credible trans ortation 
accidents for both rail and truck transportation, including low probability/high consequence and high 
probability/low consequence accidents. Transportation related impacts are discussed in Sections 6.4.2 , 
7.4 .2, 8.4 .2, 9.4.2, and 10.4.2 in Volume I, and in Appendix E in Volume IV. The transportation 
routes analyzed are representative routes chosen for analytical purposes. 

Transportation mode and routing decisions will be made on a site-specific basis during the transportation 
planning process . Sites can use the transportation analyses in this WM PEIS to make site-specific 
transportation decisions or, if necessary, conduct additional transportation analyses. DOE proactively 
works with States, regional entities, and carriers during large shipping activities to ensure that safe routing 
alternatives and safe havens are utilized. 

The issue of guaranteeing additional trust lands in case of an accident is out of scope in this PEIS. 
Compensation may be sought under the applicable law. 

Comment (3578) 
The limitation of 50 miles within the site and only .5 miles of transportation routes is insufficient as an 
accurate analysis of risks and potential impacts on minority and low-income populations. To begin the 
.5 mile limitation ignores basic weather influences such as rain and wind on an accidental release. Are 
we to assume transportation will take place only during good weather? Also, the .5 mile limit ignores 
the prominent occurrence of major transportation routes (both rail and roadways) to cut through lower 
income and minority populations, putting such populations at higher risk than non-minority and higher 
income persons. More importantly, the WM PEIS supplies no maps or figures of the potential routes 
and populations along the routes . 

Response 
The WM PEIS risk assessment results indicate that risks from routine shipments would be low to 
persons exposed near the routes and to populations along the routes within . 5 mile of the road or rail 
line. Risks to individuals or populations at greater distances would be negligible. The .5 mile limit 
conservatively includes the transportation collective population risk and is described in Volume IV, 
Section E.5.1.1.1. The risk from exposure due to accidents is also analyzed in Sections E.5.1.2 and 
E.15.1.2. The accident risk assessment uses route-specific information and accident rates derived for 
individual States. 

The WM PEIS does not include maps of transportation routes because the document does not analyze 
specific routes . The routes considered in the analysis are representative for risk assessment purposes, 
but are not necessarily the actual routes that would be used to transport waste in the future. 
Transportation mode and routing decisions will be made on a site-specific basis during the transportation 
planning process. Sites can use the transportation analyses in this WM PEIS to make site-specific 
transportation decisions or, if necessary, conduct additional transportation analyses. DOE proactively 
works with States, regional entities, and carriers during large shipping activities to ensure that safe routing 
alternatives and safe havens are utilized. 

Comment (3579) 
We would like to point out the potential risks to Native Nations is disproportionately high in regard to 
transportation issues. This is based on simple historic influences. During the process of creating rail 
lines and encouraging growth of this industry in the West, the Federal Government was exceptionally 
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intrusive on Native reserves, withdra ing unceded treaty lands for land grants to the railways. Thus, 
railways tend to cut through a great majority of Native reservations in the West. We have analyzed the 
potential impacts on Native Nations from transportation accidents , and have found that transportation 
routes (both rail and road) cut through 60 Native Nations. What is particularly important to keep in 
mind, is that each Nation is unique as a Nation and as a culture. It would only take one major accident 
to irreparably impact a Nation. 

Response 
DOE recognizes the unique status of Tribes and the government-to-government relationship between 
the Federal Government and Tribal Governments, as discussed in Section 1.4.5 in Volume I of the WM 
PEIS. DOE is also concerned with health and safety and the need for emergency preparedness. DOE 
analyzed the accident risks along representative routes using route-specific data. A description of the 
analysis is contained in Volume IV in Sections E.5.1.2 and E.15.1.2, and the results are presented in 
Sections E.7 and E.17. Based on mileage alone, risks of accidents on Native American lands would be 
lower than risks on non-Native American lands because the overwhelming majority of the 
transportation route mileage is through non-Native American lands . 

DOE participates with other Federal, State, and local authorities to sponsor and occasionally fund 
various emergency response training courses throughout the United States. These courses are usually 
provided for the benefit of local, State, and Tribal authorities responsible for public safety and 
radiological emergency response to natural disasters or man-made accidents. Funds for these training 
courses come from Federal grants or direct allocation of tax dollars. In addition, DOE sites have 
emergency plans and equipment to respond to accidents and other emergencies. DOE provides for 
Radiological Assistance Program teams consisting of trained experts equipped and prepared to respond 
to an accident involving a shipment of radioactive materials and assist local emergency response 
personnel, if requested. State and local authorities are required to develop response plans to deal with 
any emergency situation. The PEIS includes a detailed assessment of the risks of a complete range of 
credible transportation accidents for both rail and truck transportation, including low-probability/high
consequence and high-probability /low-consequence accidents . 

Comment (3595) 
DOE's evaluation of the management of transuranic waste must be completely re-done because of the 
assumption that WIPP will open, and for the following reasons: unresolved, incomplete and unfinished 
EPA disposal standards; unresolved gas and oil leases under the WIPP site; unanswered questions about 
the gas generation from the drums once inside the repository; concerns about the canceled test phase at 
WIPP; unanswered questions about the hydrology of the WIPP site, such as water intrusion, well
injection and water moving faster than calculated in early WIPP scientific reports; transportation 
concerns, including safety of TRUPACT containers, emergency response capabilities of communities 
along the routes , RADTRAN and HIGHWAY incomplete, and omissions of relevant and important 
transportation factors; concerns about a catastrophic transuranic waste hoist accident. 

Response 
The WM PEIS examines reasonable alternatives for treatment and storage of transuranic waste . For 
purposes of analysis , DOE assumes that WIPP will become operational. The No Action Alternative 
evaluates for the period of analysis (i.e., 20 years) the impacts if there is a delay in the receipt of 
transuranic waste at WIPP and waste continued to be stored at the generating sites. The impacts of 
storage beyond 20 years are analyzed as part of the No Action Alternatives in the WIPP SEIS-11. The 
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decision whether to operate WIPP as a transuranic disposal facility , and the envir"~•~a•Ma imp t 
associated with its operation (including hydrology, transportation, and accidents) are evaluated in the 
WIPP SEIS-11. 

The WM PEIS also conducted an analysis of potential risks from routine shipments of wastes, as well 
as accident scenarios, using representative routes and route-specific data . The actual routes would not 
be determined until a specific action has been selected. The WM PEIS analysis of risks from routine 
shipments indicated that risks to persons exposed near the routes and to populations along the routes 
within 1/2 mile of the road or rail line would be low. This analysis is described in Volume IV, 
Section E.7.3.2 . 

The PEIS also includes a detailed assessment of the risks of a complete range of credible transportation 
accidents for both rail and truck transportation, including low probability /high consequence and high 
probability /low consequence accidents. 

DOE is concerned with health and safety and the need for emergency preparedness. DOE participates 
with other Federal, State, and local authorities to sponsor and occasionally fund various radiological 
emergency response training courses throughout the United States. These courses are usually provided 
for the benefit of local, State, and Tribal authorities responsible for public safety and emergency 
response to natural disasters or man-made accidents. Funds for these training sessions come from 
Federal grants or direct allocation of tax dollars. 

Comment (3612) 
How exactly, was offsite transportation minimized? Were computerized routing models used? 
Applicable U.S. Department of Transportation (DOT) regulations? There is basically only one way to 
go from Washington or Idaho or Colorado to WIPP while following applicable DOT regulations--that is 
staying on the interstates . Is this the "minimization" factor? 

Response 
Section E.4 .2.1 describes the HIGHWAY computer program used for selecting highway routes for 
transporting radioactive materials within the United States by truck, as well as the INTERLINE 
computer program used for selecting railroad routes. Offsite transportation was minimized because 
routes are calculated within the model by minimizing the total impedance between the origin and the 
destination. The impedance is basically defined as a function of distance and driving time along a 
particular highway segment. One of the special features of the HIGHWAY model is its ability to 
identify routes that maximize the use of interstate highways, thereby conforming to DOE routing 
regulations and results in minimization of transportation, as discussed in Volume IV in Section E.4 .1 of 
the WM PEIS . 

Comment (3634) 
The risks to the truck drivers who will transport the waste are not adequately addressed; neither are 
they addressed for those who come within the health risk range of the trucks along the transportation 
routes or in stopping places. The health risk to those who live along the transportation routes should be 
accounted for as well. The analysis of the health risks to the noninvolved workers and workers, as well 
as those outside the 50-mile radius is cursory at best. 
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Response 
DOE did address potential risks from transportation to all of the individuals mentioned , including truck 
drivers , persons at truck stops , persons living along transportation routes , and noninvolved workers . 
Summary information on radiological and nonradiological health risks from transportation is presented 
in Sections 6.4.2 , 7.4.2 , 8.4 .2, 9.4 .2 , and 10.4.2 in Volume I. The details of the analyses are 
presented in Appendix E in Volume IV. 

Truck drivers are trained to establish an exclusion zone around trucks when parked at stopping places. 
The zone is set up by placing orange cones and signs around a 50-foot perimeter of the truck to warn 
members of the public to keep back. 

The analysis of health risks within a 50-mile radius is only relevant to risks associated with waste 
treatment facilities or transportation accidents and not routine transportation. The 50-mile radius was 
used to be consistent with the standard practice for assessing health risk for releases at nuclear 
facilities. 

Comment (3666) 
Analysis of DOE records shows 173 accidents occurred between the Fall 1975 and December 1987, or 
approximately 14 per year. Most were minor incidents in parking lots (Deadly Defense , page 36). By 
changing the definitions of onsite, offsite, and normal facility operations, DOE reduces/manipulates the 
number of accidents the nuclear and hazardous waste trucks are involved in. This is not acceptable . 

Response 
The WM PEIS does not reduce the potential number of transportation accidents in its analysis . 
Commercial truck accident rates are used for estimating risks for transportation between sites , as 
discussed in Volume IV, Section E.6.4. These rates are generally higher than those experienced by 
carriers of radioactive materials due to their higher awareness of the risks involved and associated 
driver training programs and vehicle maintenance. 

The WM PEIS onsite transportation assessment used the accident rates for Hanford since Hanford 
manages all five waste types and the number of shipments within the boundaries of the site are the 
highest compared with other major sites. The accident rates for Hanford include all truck or rail 
accidents within the boundaries of that site. Transfers of waste within a specific facility constitute very 
short distances compared to the onsite shipment distances analyzed and any risks incurred are negligible 
compared to the onsite transportation impacts presented. 

Comment (3668) 
Why are population densities modeled as being uniformly distributed when that is not an accurate 
reflection of the population distribution? 

Response 
The approach for offsite transportation risk assessment is summarized in Figure E-3 and described in 
detail in Section E.5.1 in Volume IV of the WM PEIS. Both the HIGHWAY 3.1 (Section E.4.2 .1.1) 
and INTERLINE 5 .0 (Section E.4 .2.1.2) computer programs were used to predict routes for waste 
shipments between sites. The computer model characterizes population information in rural , suburban, 
and urban densities . The fraction of travel is then computed for each zone . Once the routes are 
determined, the population densities are input for risk assessment using the RADTRAN 4 computer 
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model described in Sections E.5.1.1. 1 and E.5 .1.2.1. The population en itie for each population 
zone are identified in Section E.6.3. Thus , the population densities are not assumed to be uniformly 
distributed along the entire shipment route . These population densities might differ from the actual 
population at a specific location on a route; however, on average the densities are included in the 
transportation analysis . 

Comment (3669) 
DOE chose the Hanford Site as the onsite risk assessment model for transportation. Hanford is not a 
"typical" representation of accidents at DOE sites . In fact, Washington State, the site of Hanford, is 
not even listed for transportation accidents between Fall 1975 and December 1987 in Figure 7, 
Department of Energy, Transportation Accidents. Using Hanford as the model is misleading and is not 
acceptable . 

Response 
Section E.2.1 in Volume IV of the WM PEIS states that the human health risks associated with onsite 
transportation are generally much smaller than those from offsite transportation, largely because of the 
limited distances for onsite shipment, limited population densities along the routes, and limited average 
travel speeds . Accordingly, the impacts of onsite transportation are not likely to contribute 
significantly to differences among the alternatives being considered. Therefore, for purposes of the 
PEIS, the onsite risk assessment has been limited to one representative site - Hanford. The Hanford 
Site was chosen primarily because it is relatively large and conducts activities for managing all of the 
waste types considered in the WM PEIS. It should be noted that the transportation radiological risks 
are dominated by exposure during routine transport when compared to potential accident releases, 
typically 2 to 3 orders of magnitude higher for the routine risks. The Hanford Site carries out 
extensive waste management operations involving all waste types evaluated in the WM PEIS and often 
makes many shipments across a large area within the site. Such activity greatly increases the 
transportation risk. Therefore, it is not expected that any other DOE site has operations that would 
have onsite transportation risks significantly greater than those at the Hanford Site. 

Comment (3670) 
Why it was necessary to separate the vehicle-related risks from the cargo-related risks. 

Response 
Vehicle-related risks are separated from cargo-related risks because of the differences in the health 
endpoint (fatalities) considered and the models used to estimate these risks. For example, estimating 
traffic fatalities from the physical trauma related to an accident has much less uncertainty than 
estimating potential cancer fatalities due to radiation exposure from a passing shipment. Even 
estimated fatalities associated with diesel exhaust (vehicle-related) are highly uncertain and are 
presented separately from vehicle-related accident fatalities in the tables found in Volume IV, 
Appendix E. Section E.8.4 discusses the uncertainties associated with the calculation of radiation 
doses , and DOE added a paragraph on some of these uncertainties to Volume I, Section 5.4.1. Thus, 
vehicle-related risks are concerned with the truck or rail car being driven and cargo-related risks are 
based on the waste type in the truck or rail car. 

Comment (3671) 
How are the "road-related" risks included in your calculations? We describe "road-related" risks to 
include driver fatigue, the weather (temperature, wet, dry, snow, snow tires on the trucks in winter, 
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ice, visibility), deer or elk on the roadway at night, th c f e ighway urface (a phalt, road 
construction), as well as situations around the country such as and similar to Raton Pass on the 
Colorado/New Mexico border or the incident on the interstate 25 (prior to 1988) where the southbound 
lane gave way (as a result a portion of the interstate was closed). 

Response 
Road-related risks are accounted for by the accident rates used. The WM PEIS transportation risk 
analyses used accident rate statistics based on information from the Department of Transportation as 
discussed in Section E.6 .4 in Appendix E, Volume IV. These accident rates are multiple-year State 
averages based on historical commercial carrier performance with all types of cargo under all driving 
conditions. Actual accident rates are expected to be slightly lower since commercial carriers of 
hazardous and radioactive waste have a higher awareness of transportation risk and prepare their 
shipments accordingly, especially with regard to such factors as driver preparedness and weather 
conditions . 

Comment (3673) 
We are concerned that no attempt has been made ( even in cases where both radioactive and hazardous 
components are present in the same materials) to add or compare the estimated risks for the two classes 
of contaminants. We are extremely concerned because of ( 1) the synergistic effects of the radioactivity 
and the hazardous components on each other, and (2) for the purposes of the WM PEIS analysis, DOE 
analyzes all TRUW as if it were mixed waste. If DOE sets the stage for analysis, then DOE should go 
forward with the entire act, in essence, and not put the public and the environment at risk for not 
completing the analysis . 

Response 
Section D. 2. 5 .1, Appendix D in Volume III, states that the risks from enhanced or diminished toxicity 
from interactions among components of a contaminant mixture (termed "synergy" and "antagonism," 
respectively), or the effects of multiple chemical forms of the same atom ("speciation") or combination 
of atoms ("complexing") were not evaluated because not enough information exists on these effects . 

Section D.2.6.3 in Volume III, states that the risk of cancer fatality was calculated for radionuclides but 
not for chemical carcinogens. This is because research and epidemiological studies have provided 
enough information to develop risk factors for both cancer incidence and fatality caused by 
radionuclides; however, there is not yet enough information to develop risk factors for cancer deaths 
resulting from chemical exposures. These differences between the amounts of information available 
about cancers associated with chemical and radionuclide exposures have another implication: The risk 
of cancer incidence from exposure to hazardous chemicals is not, strictly speaking, directly comparable 
to the risk of cancer incidence from exposure to radionuclides (this becomes an issue only in the risk 
analyses for transuranic waste and low-level mixed waste, which contain both radionuclides and 
hazardous constituents). Readers should bear this in mind when assessing the risk analysis results . 

Comment (3675) 
Volume IV, Appendix E, Foreword, footnote b, Endpoints Used for Human Health Effects: WM PEIS 
Transportation Risk Assessment, assumes that "no public exposure to the hazardous waste occurs 
during routine transportation." What if there is an accident? 
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Response 
"Routine" transportation means transportation during which no accidents occur. The Foreword of 
Appendix E states that in contrast to radioactive materials, hazardous chemicals do not pose cargo
related risks to humans during routine transportation-related operations. Waste transportation 
operations are generally well regulated with respect to packaging, such that small spills or seepages 
during routine transport are kept to a minimum and do not result in exposures (for example, containers 
of liquids are surrounded by absorbent overpacking). Potential cargo-related health risks to humans 
can occur only if the integrity of a container is compromised during an accident (that is, a container is 
breached). Under such conditions, some toxic chemicals (such as chlorine gas) may cause an 
immediate health threat to exposed individuals. The table referred to in the comment shows that, 
although no public exposure to hazardous waste occurs during routine transportation, exposure was 
analyzed for accidents. Section E.17 in Appendix E, Volume IV, presents the risk assessment results 
for transportation, including accidents. 

Comment (3693) 
The WM PEIS should not conclude that rail transport is "significantly less risky" than truck transport 
(PEIS Summary) and thereby appear to preselect a particular transportation mode, because (1) on an 
absolute basis, risks for both truck and rail transport are negligible; (2) even assuming that the risk 
factors for trucking wastes are four times greater than those for the rail mode (as found by the 
WM PEIS), on a probabilistic basis, this factor of four, vis-a-vis absolute risks that are negligible, is 
irrelevant; (3) since transportation of radioactive and hazardous wastes is regulated by DOT, EPA, and 
NRC (and not by DOE), individual competitive circumstances (as determined by DOE in consultation 
with the private sector) should drive the selection of transportation mode; and (4) the DOE 
Organization Act charges DOE with ensuring competition and maximum use of the private sector. 

Trucks are easier to stop, start, reroute, inspect, weigh, and book than trains, which facilitates 
implementation of shipment tasks and lowers shipping costs . 

Response 
Actual transportation mode and routing decisions will be made on a site-specific basis during the 
transportation planning process described in Volume I, Section 4.3.10. Sites can use,the transportation 
analyses in this WM PEIS to make site-specific transportation decisions or, if necessary, conduct 
additional transportation analyses. DOE proactively works with States, regional entities, and carriers 
during large shipping activities to ensure that safe routing alternatives and safe havens are utilized . 

As shown in Volume I, Section 11.20 of the WM PEIS, shipping waste by truck would result in a 
combined total of between 12 and 69 potential fatalities from shipping low-level mixed waste, low-level 
waste, transuranic waste, and hazardous waste over the next 20 years, and for shipping high-level 
waste over the next 40 years, as shown in Volume IV, Appendix 'E, and Section 11.20. Shipping low
level mixed waste, low-level waste, transuranic waste, and high-level waste by rail, and hazardous 
waste by truck would result in a combined total of between 2 and 6 potential fatalities over the same 
periods. It is important to recognize that, although rail shipments appear to result in a lower number of 
expected fatalities compared with truck shipments, in general, the risk of transportation operations are 
relatively small for both modes, given the total number of shipments and miles driven. Volume IV, 
Section E.8.5, describes uncertainties in the comparison of truck and rail transportation modes . 
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As stat d in S ction E.2.4 in pp ndix E (Volume IV) of the W PEI , tran portation operation for 
all waste types are not expected to cause acute (short term) effects in exposed individuals. Vehicle 
related risks from emissions and accidents are also assessed and are presented as estimated fatalities for 
each alternative . Vehicle and cargo related risks are approximately the same for both truck and rail . 
Radiological impacts would be less for rail because there would be fewer shipments by rail . 

Comment (3695) 
The WM PEIS fails to consider in its transportation analysis the long experience and exceptional 
performance history of companies specializing in the transport of radioactive and hazardous materials. 
Thus DOE's projections of incident frequency conflict with documented actual historical frequencies . 
For example, while general trucking has a DOE reportable accident rating of 1.4 accidents per million 
miles, some commercial trucking companies have never had any incident involving release of 
radioactive materials . 

Response 
The reportable accident rating of 1.4 accidents per million miles for general trucking represents a 
national average. Thus, there may be companies with better ratings and incident records and some 
with worse ratings. The WM PEIS, however, does emphasize the exceptional transportation record of 
DOE programs in terms of their safety, for example, in Section 4.3.10 in Volume I of the WM PEIS . 

Comment (3698) 
The WM PEIS quantitative comparisons of rail versus truck transport accident risks (see Sections 
E.7 .1.4, E.7.2.4, E.7.3.4, and E.7.4 .4) are not supportable because they fail to account for the 
following benefits of truck over rail transport: ( 1) trucks are much easier to reach in the case of an 
accident, which lowers the response time in the event of a release; (2) train wrecks tend to be 
catastrophic accidents; (3) shipment by train increases the number of handling transactions (e .g ., trains 
often load from and unload to trucks), thus potential occupational radiation exposure and incident 
probabilities; (4) truck shipments take less time per shipment-mile, thus lowering radiological and 
accident risks; and (5) truck shipments tend to occur on interstate highways, while train shipments run 
directly through cities, thus exposing a larger population in the event of an accident and raising political 
opposition and environmental justice issues . 

Response 
Both truck and rail modes of transport have their benefits and drawbacks . The WM PEIS 
transportation risk analysis strives to provide conservative estimates of (all truck transport vs. all rail 
transport) risk as discussed in Section E.2.6 in Volume IV of the WM PEIS. The methodology used is 
based on historical practice. Total transportation risks are dominated by physical trauma from 
accidents (not from radioactive releases). As to the specific points in the comment: (1) The reason that 
trucks are much easier to reach in the case of an accident is because they are much closer to the public 
in general than are trains. Response time may be lowered, but more people are nearer to the truck 
shipments and also are more likely to be injured in the case of an accident. However, the major 
radiological risk is not from potential accidents, but from routine transport, where there is much higher 
risk of exposure to the public who are much closer to truck shipments than to rail shipments along the 
transport route. (2) Most train accidents are derailments with little damage to railcars and cargo. It is 
true that a severe train accident could result in larger impacts than a truck accident due to a larger 
payload. On the other hand, for the same reason, there are fewer rail shipments required for the same 
amount of material and, therefore, there is less chance of an accident. (3) Shipment by train only 
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increases the number of handling transactions when the shipping or receiving site ot ave direct 
rail access . Most of the large DOE sites that would have bulk shipments suitable for rail transport do 
have direct rail access . (4) The input parameters used in the WM PEIS transportation risk analysis 
reflect the fact that truck shipments take less time per shipment mile. (5) Train shipments going 
directly through cities do not necessarily expose a larger population in the event of an accident. On the 
interstate highway system, trucks must often travel in heavily populated areas on beltways around a 
city's central location. The trucks are generally in much closer proximity to the public (i.e., fellow 
motorists) than freight trains operating on a private right-of-way. Environmental justice issues are not 
relegated to the inner city. Volume IV, Section E. 8. 5, further describes uncertainties in the 
comparison of truck and rail transportation modes. 

Comment (3993) 
How can the agency reasonably foresee incident-free transportation of low-level mixed waste? 
(Chapter 6) 

Response 
The WM PEIS analysis of transportation-related impacts considers risk to worker and general 
populations from both routine operations (characterized as incident-free operation) and potential 
accidents. Because the risk assessments for each are fundamentally different, the analysis addresses 
them separately. The analysis of incident-free transportation is not intended to imply that a 
determination has been made that all transportation will be free of accidents, but that this portion of the 
analysis addresses only those risks associated with exposure from routine operations. (See Volume IV, 
Appendix E, Section E.5.1.1). The probability of accident and the associated risks, both from 
radiological exposure and from vehicle-related, nonradiologica1 exposure are addressed separately. 
(See Appendix E, Section E.5.1.2.) 

Comment (4006) 
DOE cannot reasonably expect risk of accident to the public during transport to cease to occur because 
DOE did not foresee accidents during transport as a problem. Transportation accident and incident of 
release rates, historically, are based upon number of miles traveled, not the types of material being 
transported . 

Response 
The EIS transportation risk analysis in Appendix E (Volume IV of the WM PEIS) shows that accident 
rates for nonradiological accidents (generally considered traffic accidents) are driven by miles traveled 
as the commentor stated. Appendix E of the WM PEIS contains a detailed transportation risk 
assessment. 

Radiological and nonradiological causes contribute to the overall transportation risk. In general, the 
radiological risks from waste shipments (i.e ., risks associated with the radioactive nature of the waste) 
tend to be less than or equal to the nonradiological risks (i.e . , risks from traffic accidents, unrelated to 
the radioactive cargo). For high-level waste, the radiological and nonradiological risks are roughly 
equal. For the other wastes types , radiological risks are less than the nonradiological risks. 

With respect to the radiological risk, by far the dominant component is exposure to external radiation 
during routine conditions. The accident component of the radiological risk (which takes into account 
probability and consequence) is generally very small. Accident risks are small because accidents are 
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rare in general; most accident w uld not inv Ive ignificant releases of radioactive material; and the 
consequences of most accidents would not be severe. 

Even though the overall accident risks are small , the consequences of the most severe credible 
transportation accidents (assuming one has occurred)--which are of very low probability--have been 
presented in the PEIS for each waste type to give the reader an indication of the maximum foreseeable 
accident. 

Comment (4446) 
No evidence was provided in the Draft PEIS Summary document to indicate whether or not the current 
actual locations of people in relation to waste transportation routes were considered in DOE's 
modeling. Along transportation routes around some sites, people might be located closer to roads, rail 
lines or pertinent service areas than at others . DOE should consider this site-specific information in 
evaluating the alternatives . 

DOE should also summarize how risks to persons who may be driving in the same lane behind waste 
transportation trucks were evaluated, as well as exposure to people at rest stops, vehicle refueling 
facilities, etc., and the basis for the associated assumptions and their accuracy and conservatism. 

Mitigating measures, such as dedicated, automated refueling, service and rest areas in isolated locations 
versus the use of existing areas should also be evaluated. 

Response 
As discussed in Section E.4.2.1 in Volume IV, representative routes (those consistent with current 
routing practices) are used for the transportation risk assessment because an actual determination of the 
route to be used could not be made until shipping plans can be prepared to accommodate such 
considerations as future road repair and construction. This WM PEIS could not provide an exhaustive 
examination of all potential locations of persons along the hundreds of routes analyzed. The range of 
potential exposure scenarios described in Section E.6.9 in Volume IV can be used to approximate such 
specific concerns as driving behind a shipment and people located at rest stops or refueling facilities. 

As discussed in Section E.3.1 in Volume IV, the shipping packages used for radioactive materials are 
highly regulated in order to minimize risks to the public from external radiation and accidental releases . 
The external dose rates selected for use in the PEIS provide reasonable estimates for future _shipments . 
They are based on historic data, where possible, as a function of waste type and packaging. 

Routing regulations used to select representative shipment routes direct shipments away from highly 
populated areas to minimize exposure. Current practices are used in the analysis to provide the best 
risk estimates for the different alternatives. To provide conservative estimates of risk, the analysis does 
not take credit for mitigative measures, such as dedicated refueling stops. However, such measures 
would be considered and implemented, if appropriate, during the actual transportation of waste. 

Comment (4476) 
In Section 9.2 of the Draft WM PEIS Summary document, differences in cumulative fatalities for train 
versus truck transportation should be delineated, along with cancer risks to the maximally exposed 
individual in the general public, waste workers, and noninvolved workers . 
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Response 
Section 9.2 in Volume I of the WM PEIS Summary document has been revised to provide additional 
information about the estimated combined impacts of waste transportation. As shown in Volume I, 
Section 11.20 of the WM PEIS, shipping waste by truck would result in a combined total of between 12 
and 69 potential fatalities from shipping low-level mixed waste, low-level waste, transuranic waste, and 
hazardous waste over the next 20 years, and for shipping high-level waste over the next 40 years, as 
shown in Volume IV, Appendix E, and Section 11.20. Shipping low-level mixed waste, low-level 
waste, transuranic waste, and high-level waste by rail, and hazardous waste by truck would result in a 
combined total of between 2 and 6 potential fatalities over the same periods. 

Section 11. 20 in Volume I of the WM PEIS provides details on the results of the cumulative impacts 
analysis for transportation . Table 11.20-1 lists combined impacts for the transportation of WM PEIS 
wastes by truck; Table 11.20-2 lists combined impacts for transportation by rail. The PEIS did not 
analyze rail transportation further because, historically, DOE has shipped most of its wastes and 
radioactive materials by truck. 

The cumulative impacts analysis includes the transport of wastes and nonwaste radioactive materials . 
Table 11 .20-4 lists the occupational and general population doses for the actions considered in the 
cumulative impacts analysis for transportation. The table also lists the total cumulative dose and total 
latent cancer fatalities for all actions. 

For each waste type and alternative, Appendix E in Volume IV of the WM PEIS contains cumulative 
transportation risks to the public, to workers, and to maximally exposed individuals for both truck and 
rail transportation. 

Comment (4486) 
The only valid conclusion made on the basis of the analysis of impacts in the Draft WM PEIS is that 
trains should be used instead of trucks to transport radioactive waste, a finding that is not given the 
emphasis that it deserves. 

Response 
Although rail shipments appear to result in a lower number of expected fatalities in comparison to truck 
shipments, in general the risks from both types of transportation are small . Moreover, even though the 
estimated risks for rail transportation are lower than those estimated for truck transportation, there is no 
significant difference in the radiological risks between the two transport modes because of the 
uncertainties involved in the calculations. "Roadside residents" are not expected to receive a higher 
exposure for truck transport than for rail transport because most truck transportation is expected to 
occur over the interstate highway system where large setbacks from the roadside exist. On the other 
hand, the motoring public might receive a higher exposure from truck shipments than members of the 
public sharing the rail transportation routes. The risks of physical trauma fatalities directly related to 
traffic accidents suggest rail transport maybe slightly less hazardous than truck transport. Section 7.4. 2 
in Volume I of the WM PEIS was revised to incorporate this information. In addition, Volume IV, 
Section E.8 .5, describes uncertainties in the comparison of truck ~nd rail transportation modes. 
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Comment (568) 
The models used to estimate facility accident population risks might be inadequate for estimating acute 
fatalities from severe accidents that result in large releases of radioactivity. Depending on the 
assumptions used, doses to potential receptors could be overestimated or underestimated . 

Response 
Volume IV, Appendix F, of the WM PEIS provides detailed descriptions of methodologies used to 
estimate fac ility accidents . The facility accident analyses performed for the WM PEIS emphasized 
risks to public health from severe accidents . The first set of postulated initiating events included 
process operation failures leading to fires or vessel ruptures due to overpressurization. The next set, 
which are generally more dominant in terms of potential consequences, were so-called external events 
that could lead to fires and overpressurizations accompanied by breach of containment. The releases 
involved were sufficiently low and site boundaries sufficiently far that acute (sudden) offsite fatalities 
would not be likely . Therefore, only latent (effects not immediately visible that could appear later) 
were considered with GENII, one of the industry standard codes for atmospheric dose calculations that 
was used for the analyses. GENII is described in Table 5.1-1 in Volume I, Chapter 5, of the 
WM PEIS . 

Severe accidents could lead to releases high enough to cause high radiation doses to site personnel close 
to the accident. However, operational fires and overpressurization events probably would be contained 
initially in the DOE Hazard Category 2 facilities assumed for treatment; therefore , workers would be 
shielded. Although breach of containment was assumed for many of these operational event sequences, 
the breach probably would occur sufficiently long after the initiation of the event that site personnel 
could take actions to protect themselves from exposure to radiation. 

In the case of external events, the most serious potential acute fatality threat to site personnel would be 
the initiating event itself. While in theory high radiation doses could occur, emergency procedures 
would be implemented immediately and acute fatalities from radiation exposure would not be likely . 
Therefore, only latent cancer fatality calculations were performed. 

Comment (569) 
Facility accident health risks should address acute fatalities (e.g . , resulting from injury to bone marrow, 
gastrointestinal tract, lungs) and latent cancer fatalities from short-term exposure to the released plume, 
and latent cancer fatalities from long-term exposure to deposited materials . 

Response 
DOE used conventional risk assessment methods to evaluate health risks associated with treatment 
facility accidents . The analysis did not predict any acute fatalities from radiological exposure for the 
facility accidents analyzed , with the exception of the transuranic waste treatment facility accident at 
WIPP under the Centralized Alternative , in which, as described in Section 8.4.3, waste management 
workers would be likely to receive acutely lethal doses of radiation. The analysis of latent cancers 
from acute exposures estimated offsite population and potential worker fatalities at the Hanford Site 
under the Centralized Alternative and for the offsite population of LANL and LLNL under 
Regionalized Alternative 2 for low-level waste (Section 7.4. 3). Potential off site population and worker 
fatalities at LANL under Regionalized Alternative 2 and potential worker fatalities at the Hanford Site , 
INEL, and WIPP for the Regionalized and Centralized Alternatives for transuranic waste 
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(Section 8.4.3) were also evaluated. Appendix D in Volume III and Appendix F in Volume IV prcscn 
additional information on both acute and long-term exposure risks . 

Comment (572) 
It is possible that the PEIS facility accident and transportation accident analyses significantly 
underestimate risks because they consider potential exposure only through inhalation of small respirable 
particles . The dose contribution due to the larger dispersible particles (i.e ., particles larger than 
500 microns) from direct ingestion (through nose and mouth breathing), external radiation, and 
ingestion of foods (through soil and food contamination) has been shown to be substantially greater than 
those from small respirable particles under various release and exposure conditions . 

Response 
Although the commentor is theoretically correct, several factors mitigate the effects of such 
contamination: 

• The terminal velocity of a particle 500 micrometers (Aerodynamic Equivalent Diameter [AED]) is 
approximately 7 centimeters per second; it would remain airborne 1.67 minutes and travel 
7 meters. Particles in this size range could pose an inhalation hazard to those within the immediate 
vicinity of the event, but would not be likely to leave an intact structure. 

• Although not anticipated under normal conditions, particles of this size range entering the 
respiratory system would be lodged in the upper tract, and action by the cilia would move them to 
the gastrointestinal tract. In fact, EPA no longer regulates particulate concentrations for sizes 
greater than 10 microns aerodynamic equivalent diameter due to the lack of health impacts . EPA 
focuses on sizes 10 microns or less for regulatory scrutiny. If the material were extremely soluble 
(probably passes through the gastrointestinal tract within 24 to 48 hours) , the material could enter 
the circulatory system. 

• Particles in the immediate vicinity of the event would be detectable and personnel would be aware 
of the event quickly . Appropriate emergency procedures and actions to mitigate or remediate the 
effects (such as fixation and removal) would be implemented within a short period. Access would 
be restricted . Those injured by the event would be evacuated as soon as possible and treated away 
from the event. 

The material of concern must be soluble to enter the food chain. Most materials that present a 
significant biological hazard (e .g., oxides of heavy metals) are insoluble when released. Furthermore, 
food crops are not grown on DOE sites . For particles larger then 10 micrometers AED but less than 
100 micrometers, transport distances of a kilometer or so are possible and deposition from the plume 
could result in surface contamination. At most DOE facilities involved with radioactive materials , the 
site boundaries are farther away than 1 kilometer. Diffusion or dispersion would significantly dilute 
the concentration and reduce the direct radiation hazard before the material of concern reaches the site 
boundary. The WM PEIS radiological transportation accident analysis takes more than the inhalation 
pathway into account, including external radiation and food ingestion, as described in Volume IV, 
Appendix E, Sections E.5.1.2.1 and E.5.1.2.2. 
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The haza u h mical a id nt d t d 1 ith p rti ulates. The primary hazard is from vapors 
that deposit little, if any , on vegetation or the ground. Further, any vapor that does deposit will most 
likely evaporate over time before consumption becomes an issue. 

Thus, although the commentor is correct with respect to the potential radiological hazard of larger 
particles, the actual hazard is much less due to the factors described above. With the high level of 
conservatism of the assumptions used to arrive at the source terms from the postulated events, DOE 
believes that it has not underestimated the risk from waste management facility accidents. 

Comment (1550) 
The bounding accident scenario associated with incineration is not believable. 

Response 
Chapters 6, 7 and 8 in Volume I present information about treatment facility accidents. Further details 
about the treatment facility accident scenarios are presented in Appendix F (Volume IV). The 
incineration technology used in the WM PEIS is conceptual. Incineration has a potential for 
accumulations and leaks of combustible gas, with a possibility for explosions. Although the explosion 
scenario is unlikely to occur, DOE used the conservative assumption that dispersion of radionuclides 
via an incinerator explosion could occur and, therefore, includes other credible accident scenarios. 

Comment (2031) 
The analysis should include a "worst case scenario" involving "risk of upset" by earthquake and or 
fire. 

Response 
Human health risks due to accidents caused by seismic events (earthquakes) and fires at conceptual 
facilities are evaluated in the WM PEIS in Sections 6.4.3 , 7.4 .3, 8.4 .3, 9.4.3 , and 10.4 .3. Appendix F 
in Volume IV describes the accident analysis performed for the PEIS. DOE examined a full range of 
accidents , including accidents initiated by earthquakes and fire. 

Comment (2136) 
If nuclear waste were to spread as a result of an accident at BNL, people would not be able to escape it by 
leaving Long Island because the only escape routes are a road to the west, or by boat or plane. 

Response 
The WM PEIS evaluated the potential health risks resulting from a low-level mixed waste treatment 
facility accident at BNL. As discussed in Volume I, Section 6.4 .3.2, releases of radionuclides for this 
accident scenario were estimated to produce a dose to the maximally exposed individual of the offsite 
population of 0.002 rem. This exposure is estimated to produce a risk of excess latent cancer fatality of 
about 1 in 1 million. The estimated collective dose to the offsite population living in the BNL 
50-mile-radius region of influence was 20 person-rem. Less than one excess latent cancer fatality was 
estimated to result from this exposure . Additional details of the facility accident analyses are provided 
in Appendix F in Volume IV. Note that there are no credible waste management facility accident 
scenarios that would require the evacuation of Long Island. 

To assure health and safety and emergency preparedness, DOE sites have emergency plans and 
equipment to respond to accidents and other emergencies . DOE requirements for emergency response 
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p par ne are contained in DOE Order 151 .1. DOE provides fo r adiolo ical ssis a ce Pro ram 
teams consisting of trained experts equipped and prepared to quickly respond to an accident and assist 
local emergency response personnel, if requested. Emergency response plans are required by State and 
local authorities to deal with any emergency situation. DOE, the U.S. Department of Transportation, 
and the Federal Emergency Management Agency can assist in review and modification of these plans if 
necessary . Anyone interested in knowing the details of the plan should contact DOE representatives at 
the site. 

DOE participates with other Federal, State, and local authorities to sponsor and occasionally fund 
various radiological emergency response training courses throughout the United States. These courses 
are usually provided for the benefit of local, State, and Tribal authorities responsible for public safety 
and emergency response to natural disasters or man-made accidents. Funds for these training sessions 
come from Federal grants or direct allocation of tax dollars. 

Comment (2203) 
The PEIS should be revised to list all accident occurrences at Hanford over the past years. 

Response 
DOE considered past accidents in developing the accident scenarios and frequencies used in the 
WM PEIS analysis and used existing facility documentation and accident data for general guidance in 
developing source terms. DOE also used site-specific documentation to help identify the frequencies 
and potential risk importance of accident initiators affected by site characteristics. However, providing 
a complete list of past accidents involving waste management facilities, operations, or processes was 
beyond the scope of the facility accident analysis. 

Appendix F in Volume IV of the WM PEIS provides a detailed explanation of the accident analysis 
performed for the PEIS. The facility accident analysis was performed in compliance with the most 
recent DOE guidance, considering the spectrum of accident sequences that could occur during activities 
covered by the PEIS and used a graded approach emphasizing the risk-dominant scenarios to facilitate 
discrimination among the PEIS alternatives. 

Comment (2565) 
Volume IV, Section F.2.6.1. How were the "relative treatability category inventories" weighted? Are 
there tables or references available? 

Response 
The paragraph in question has been revised to say, "The physical composition of MAR in storage was 
defined by volume weighting the treatment category inventories at each site." Further information is 
contained in the three volume technical report Analysis of Accident Sequences and Source Terms at 
Waste Treatment and Storage Facilities for Waste Generated by U.S. Department of Energy Waste 
Management Operations, which is available in the DOE public reading rooms listed in Section 1.9 in 
Volume I of the Final WM PEIS. 

Comment (2566) 
Volume IV, Section F .6.2.2, states that site waste inventories are expected to increase , or at least, not 
decrease over the next 10 years. Wouldn't selection of an alternative affect inventories? 
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Response 
Complex-wide treatment of waste would not begin until the end of the 10-year period assumed to be 
needed to conduct any additional sitewide and project-level NEPA analyses necessary , to design and 
construct or modify facilities, etc. (referred to in the PEIS as the 10-year construction period). During 
this time, site inventories are expected to remain the same or increase. 

Comment (2567) 
Volume IV, Section F .7.2, states that the hazardous waste constituents of concern were chosen from 
toxicological analyses. What types of toxicological analyses? 

Response 
DOE has revised Section F.7.2 to explain that the hazardous waste constituents of concern were chosen 
from the U.S. Department of Transportation list of poison inhalation hazards and from toxicological 
analyses for the determination of chemical wastes representative of potentially life-threatening health 
effects. Further detail on the toxicological analyses can be found in the report by Hartman, et al. , which 
is referenced in Section F.7.2. 

Comment (2573) 
Please explain the following sentence, which appears on Page 20 of the Draft PEIS Summary 
document: "Since significant incineration data are available, public interest is heightened, and 
accidents were considered representative and bounding of other treatment processes ." 

Response 
This passage was not intended to be a sentence, but appears to be one because of an editorial error . 
DOE corrected the error and the sentence in the Final WM PEIS (see Section 3. 2 .1 , Summary 
document) clearly explains DOE's reasons for selecting thermal treatment for the facility accident 
analyses for four of the five waste types. 

Comment (2608) 
Why are there no storage facility accident analysis data for INEL (storage of canisters at INEL is a part 
of all but the No Action Alternative)? As many as 8,500 canisters will be produced and stored at INEL 
until a repository is opened. 

Response 
The basic decision in the WM PEIS concerning high-level waste is whether storage facilities for treated 

I 

high-level waste should be constructed at the four high-level waste sites or whether larger storage 
facilities should be built at fewer sites . Under all alternatives , the treated high-level waste at INEL 
remains onsite. Storage facility accidents for INEL's immobilized high-level waste were not included 
because they would not differentiate between the different high-level waste alternatives. 

Accidents involving high-level waste treatment and storage were analyzed in the SNF/INEL EIS, 
Volume II, Part A, Section 5.14.3. An updated analysis of storage facility accidents will be provided 
in the High-Level Waste Management EIS, scheduled to be completed by the end of the year 2009, per 
the agreement between the State of Idaho and DOE. 
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Comm nt ( 618) 
Accident analyses were done only for the Regionalized Alternatives , with very significant consequences 
from low probability worst-case accidents . If similar analyses had been done for the other alternatives , 
it might have helped to discriminate between the alternatives . 

The risk analysis of worst-case scenarios for hazardous waste storage facility accidents under the 
Regionalized alternatives only may not provide an accurate representation of true risk. It neglects 
important input parameters such as flight paths , population densities, prevailing meteorological 
conditions, seismic event frequencies, etc. 

Response 
Section 10.4 .3 in Volume I of the WM PEIS describes the results of the hazardous waste storage 
facility accident analyses. As explained in this section, facility accidents were analyzed only under the 
Regionalized Alternatives because these alternatives have the largest estimated inventories of waste 
and , therefore , the largest potential consequences following an accident. DOE believes that analyzing 
only these alternatives should provide a screening-level estimate of the upper bound of potential risks 
under all alternatives. 

Comment (2623) 
Volume I, Chapter 11. Accidents with a common initiator, such as an earthquake, are not considered 
in this EIS and were not considered in the INEL Site Wide EIS. This needs to be done . 

Response 
The WM PEIS did consider accidents with a common initiator, such as a natural phenomenon, in the 
individual waste-type chapters (see, for example , Section 6.4.3) and in Appendix F (Volume III). 

The WM PEIS did not consider the potential impacts of facility accidents with common initiating events 
in the combined and cumulative impact analysis presented in Chapter 11 , because the impacts would 
not be additive and/or are too speculative (with regard to future accidents) to provide a meaningful 
analysis . 

Comment (2647) 
Is the supplemental analysis of transuranic waste treatment-related accidents available yet? 
(See Volume III, page D-223 , paragraph 3.) 

Response 
The transuranic waste treatment facility accident analyses are included in Section 8.4 .3 in Volume I, 
Appendix Din Volume III , and Appendix Fin Volume IV of the Final WM PEIS. 

Comment (2680) 
Volume IV. Section F . 2. 2 .1. What was the reason for removing storage of high-level waste from 
consideration in the analysis when it could cause immediate and appreciable effects? 

Response 
Section F .2 .3. 1 in the Final WM PEIS was revised to indicate that the only reasonable threats that 
could cause immediate and appreciable effects via nonairborne pathways are criticalities involving the 
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various waste types , not stored volumes of high-level waste . DOE ha re tricted analyses of high-level 
waste accidents in the PEIS to those dealing only with interim storage of high-level waste canisters. 

Comment (2683) 
Just because all sites will achieve their maximum waste inventory, independent of the waste 
management alternative selected, does not mean that the nature (i.e., chemical and radiological 
composition) of such waste will be similarly unaffected (see Volume IV, Section F.2.2.3) . Nor does it 
mean that the time to attainment of maximum inventory is independent of the alternative selected. 
Because the composition of the waste and the time-to-attainment of maximum inventory could have 
significant implications for the health-risk analysis, the discussion of the impact on material at risk from 
not analyzing storage prior to treatment (current storage) should be broadened. Will the uncertainties 
in the data that are reflected in estimates of absolute risk still cancel each other out in estimates of 
relative risk to provide "a sufficient and scrutable basis for discriminating among alternatives," as 
stated in Section F .1.1? 

Response 
It is true that the composition of waste and the time to attainment of maximum inventory could have 
some health-risk implications. However, these health risk implications might occur regardless of the 
waste management alternative DOE selects. 

The WM PEIS assumes that all sites will store their wastes onsit~ for 10 years, during which time the 
construction of any required treatment or disposal facilities would have been completed. The amount 
of waste in storage at any given time is the sum of the waste that has been stored prior to the present, 
plus any waste generated up to the time in question, minus any waste sent offsite, treated, or disposed 
of. Therefore, the maximum amount of waste in storage occurs at the time immediately before any 
waste was sent offsite, treated, or disposed of (i.e., 10 years). This maximum storage volume is, 
therefore, independent of any alternatives, and analysis of current storage accidents was judged not to 
be relevant to the WM PEIS decisionmaking process. Therefore, uncertainties of the absolute risk 
from current storage will not provide a basis or measures for discriminating among the WM PEIS 
alternatives. 

Comment (2685) 
Volume IV, Section F .2.4.1.1. The assignment of damage fractions depends on the chemical forms of 
the material at risk. To include current storage wastes [wastes stored prior to treatment] could impact 
the calculation of the source term release fraction . 

Response 
DOE assumed that all sites will store their wastes and reach their maximum storage capacities before 
Department-wide treatment begins. Storage conditions are the same for all alternatives. As indicated 
in Section F.2.2.3, storage accidents are discussed (separately from treatment accidents) in each of the 
Volume I waste-type chapters based on information from recent safety analysis reports and NEPA 
documents. 

Comment (2686) 
Volume IV, Section F .2 .4.1. The possibility of chemical-chemical interactions and/or the health effects 
of hazardous decomposition products do not appear to have been addressed . 
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Response 
Waste decomposition products, including chemical-chemical interactions , were considered in the 
accident screening process. Section F.2.7.2.2 in Volume IV of the WM PEIS states that explosion 
scenarios for packaged wastes can be postulated for low-level mixed waste, transuranic waste, and 
hazardous waste. Most low-level mixed waste accident analyses focus on storage of miscellaneous 
organic liquid waste, where blankets of inert gas serve to preclude ignition and detonation. Most 
transuranic waste analyses focus on the accumulation of hydrogen or methane from radiolysis of 
organics, with subsequent ignition and detonation. Inadvertent chemical reactions are considered for 
hazardous waste, but should be unlikely because waste sorting and segregation at the point of 
generation act to preclude combining reactive materials and oxidants. Post-processing storage is less of 
a problem than pretreatment storage because of the greater stability of the final forms (for example, 
grout) . 

Comment (3081) 
In Table 7.4-15, under Centralized Alternative 5, at Hanford an offsite population dose of 0.1 person
rem is predicted to cause five cancer fatalities, while a worker dose of 1,500 person-rem is predicted to 
cause only 0.6 cancer fatality. Please explain. 

Response 
Table 7.4-15 in the Draft WM PEIS is now Table 7.4-16, Volume I, in the Final WM PEIS. DOE 
corrected the table to show that under Centralized Alternative 5 for Hanford, the offsite population 
dose would be approximately 10,000 person-rem [lE + 04]. 

Comment (3258) 
The analysis of risks from the incineration of low-level waste and low-level mixed waste does not 
include the risks due to upset conditions. Upset conditions at incinerators are the largest contributor to 
risks and are common occurrences. There is also no analysis of the health impacts of the formation of 
products of incomplete combustion or metals emissions. 

Response 
Upset conditions are generally not considered accidents; they are considered "abnormal events," 
because their occurrence is expected during the life of the facility, and they usually do not result in 
substantial onsite or offsite consequences . DOE implements physical and administrative controls on 
facility operations and activities to minimize the likelihood and impacts of these events. Personnel are 
trained and drilled on how to respond to and mitigate potential releases during upset conditions. 

A review of the various accidents associated with incineration is provided in Appendix C of the 
technical report Analysis of Accident Sequences and Source Terms at Waste Treatment and Storage 
Facilities for Waste Generated by U.S. Department of Energy Waste Management Operations, which is 
available in the DOE public reading rooms listed in Volume I, Section 1.9, of the Final PEIS. This 
appendix indicates that incineration process upsets that have occurred historically did not result in 
substantial onsite or offsite impacts. 

DOE also evaluated the effects of emissions from the incineration of hazardous waste, including those 
of combustion products . Section D.3.3 .2 in Volume III describes special assumptions used in the 
hazardous waste risk analysis . This discussion notes that the source term for chlorinated organics, 
metals, and combustion products emitted in incinerator flue gases was developed from a set of RCRA 
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trial burn data from a commercial facility that urr ntl p e e imilar DOE-generated hazardous 
waste. Table D.3.3-2, which lists the constituents of the hazardous waste source term, includes dioxins 
and metals. 

Comment (3388) 
Volume III , Section D.3.3 .8.1. Why does the earthquake accident scenario contain only 
noncarcinogens? Why would carcinogens (e.g. , cadmium) be released in an airplane impact and not in 
an earthquake scenario or in the incinerator explosion scenario? 

Response 
The statement in Appendix D, Section D. 3 . 3. 8 .1, that no carcinogens are assumed to be released in 
earthquake scenarios involving hazardous waste was inaccurate, and has been deleted from the PEIS. 
Carcinogens as well as noncarcinogens are assumed to be released . 

Comment (3389) 
Volume III , Section D.3 .3.8.7 . Why is there no cyanide in the incinerator explosion source term? 
Where (reference) is this scenario modeled? 

Response 
DOE revised Section D.3.3.8.7 to clarify why cyanide was not included in the incinerator explosion 
accident source term for hazardous waste treatment. During explosions, cyanide is converted to 
cyanate , which is less toxic . The incinerator explosion accident scenario is modeled in Appendix F in 
Volume IV. Additional supporting information is presented in Analysis of Accident Sequences and 
Source Terms of Waste Treatment and Storage Facilities for Waste Generated by DOE Waste 
Management Operations , which is available in the DOE public reading rooms listed in Section 1.9 in 
Volume I of the Final WM PEIS. 

Comment (3674) 
What is DOE's basis for stating that "the treatment of carcinogenic effects of exposures resulting from 
accidental chemical releases has added uncertainty because the carcinogenic risk is estimated for short
term (1-hour) exposures ." A cleanup crew might have an exposure for well over 1 hour. 

Response 
The carcinogenic risk to an individual due to an accidental release of chemicals represents risk due to a 
once-in-a-lifetime exposure. There are no generally accepted values for carcinogenic risk due to acute 
exposures of that kind where the exposure might last on the order of minutes or hours or even days. 
Estimates in this WM PEIS of such acute carcinogenic risk are developed from established values 
accepted by EPA for long-term chronic exposure (resulting from exposures of many years) . This 
extrapolation of health effects estimates from chronic exposures to acute exposures is controversial and 
adds additional uncertainty to the risk assessment. 

In addition, the emergency responders who would clean up any spill would be trained and equipped to 
deal with any carcinogenic risk from chemicals resulting from the spill . 

Comment (3779) 
DOE needs to consider potential tornadoes in its facility design. 
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R ponse 
The WM PEIS is a national and programmatic study to assist DOE in formulating and implementing a 
strategy to manage its radioactive, mixed, and hazardous wastes. Due to its programmatic nature , the 
document assumes generic facility designs. The WM PEIS facility accident analyses described in 
Appendix F in Volume IV consider accidents caused by natural phenomena, including earthquakes and 
tornadoes. Questions of actual facility design relating to a specific site or project, and the potential 
impacts of natural phenomena (such as tornadoes) on those facilities, will be addressed in sitewide or 
project-level NEPA reviews . 

Comment (3909) 
DOE needs to explain the worst-case accident scenario, and if such an event were to occur, how the 
public would be notified. 

Response 
Section 6.4.3 in Volume I presents the summary results of a low-level mixed waste treatment facility 
accident. Maximum consequence accidents were investigated with details of the accident scenario, and 
the results of the analysis being presented in Appendix F. Determination of a maximum consequence 
requires assessment of both the likelihood and the severity of plausible accident scenarios that could 
present a significant health hazard to either the workforce or the public . The spectrum of accident 
scenarios includes all accidents important to risk, from low-frequency events with potentially high 
consequences (as typified by accident sequences associated with severe natural phenomena, such as 
earthquakes) to relatively high-frequency events with very low consequences (as typified by routine 
industrial accidents). Emergency response plans and procedures currently in place at the DOE sites 
would be updated if new waste management facilities were to be built. 

Appendix F describes the analytical approach to treatment and storage facility accidents. The process 
used to develop maximum consequences is addressed in Section F.2.4 in Volume IV of the WM PEIS . 
Section E.5.1.2 describes the accident assessment method for transportation activities . 

When events occur that represent a specific threat to workers or the public due to the release or 
potential release of significant quantities of radiological or hazardous material, an Operational 
Emergency is declared and classified as either an Alert, Site Area Emergency, or General Emergency, 
in order of increasing severity. Alert is the lowest classification of an Operational Emergency. As 
such, the minimum criteria for declaring an Alert represents the threshold level of radioactive release 
for which notifications of Operational Emergencies are required . 

An Alert is declared when the radiation dose exceeds either "the applicable Protective Action Guide .. . 
at or beyond 30 meters from the point of release to the environment OR a site-specific criterion 
corresponding to a small fraction of the applicable Protective Action Guide . . . at or beyond the facility 
boundary or exclusion area boundary," and "it is not expected that the applicable Protective Action 
Guide ... will be exceeded at or beyond the facility boundary or exclusion zone boundary" (see 
DOE Order 151.1, Chapter V, Section 3.a) . 

Increasing in severity, exceeding the Protective Action Guide at or beyond the facility boundary or 
exclusion zone boundary will result in the declaration of a Site Area Emergency and corresponding 
notifications to State and local emergency response organizations (see DOE Order 151.1 , Chapter V, 
Section 3. b). Similar notifications are made when Protective Action Guides are expected to be 
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exceeded at or beyond the site boundary re ulting in the declaration of a General Em rgency ( ee DOE 
Order 151.1, Chapter V, Section 3. c) . 

Protective Action Guides for releases of radioactive materials are specified in the EPA's Manual of 
Protective Action Guides and Protective Actions for Nuclear Incidents (EPA 400-R-92-001, October 
1991). Notifications of Operational Emergencies involving releases of radioactive materials are made 
to State and local emergency response organizations within 15 minutes of the declaration of the 
emergency (see DOE Order 151.1, Chapter VIII, Section 4.a) . The State and local emergency 
response organizations notify the public accordingly. DOE does not typically directly notify the public 
of radioactive releases, but notifies the public indirectly through notifications to State , Tribal, and local 
organizations. Additional guidance concerning emergency notifications is available in the Emergency 
Management Guide, Interim Guidance for Notification (7/18/92), which is currently being revised to 
correspond to DOE Order 151.1. 

DOE does, however, recognize the need to provide accurate, candid, and timely information to site 
workers and the public during all emergencies, and requires the establishment of an Emergency Public 
Information Program. Requirements for this program are described in DOE Order 151. 1, Chapter IX. 
Additional information concerning emergency public information is available in the Emergency 
Management Guide, Guidance for Public Information (6/26/92), which is currently being revised to 
correspond to DOE Order 151.1. 

Comment (4002) 
I do not wish to imply that the agency cannot and should not manage the waste management and 
environmental restoration of former nuclear defense sites scattered nationwide. DOE is the only 
agency with collective information from a forty year history that would allow accurate site 
characterization from past and present activities. DOE is inclined to be much more information 
friendly to the public than private corporations can reasonably be expected to be. Most importantly, 
DOE is the only Federal agency with extensive information and guidance procedures, when 
implemented, to effectively manage the total energy needs of the Nation for the present and future. 

Response 
Thank you for your comment. 
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Comm nt (37) 
The statements regarding air quality impacts in Section 4 . 3. 2 of the Summary document are 
contradictory. 

Response . 
Section 4.3 .2 of the WM PEIS Summary document discusses two general categories of air pollutants : 
criteria air pollutants and hazardous air pollutants. As discussed in Section 4.3.2 in Volume I, criteria 
air pollutants are carbon monoxide, sulfur dioxide, particulate matter, ozone, nitrogen dioxide, and 
lead. Hazardous air pollutants include radionuclides, and toxic air pollutants such as mercury, and 
beryllium. The statements in the Summary document that seem contradictory refer to different 
categories of air pollutants. The emissions of hazardous air pollutants are estimated to be below 
standards at every candidate waste management site . Emissions of certain criteria air pollutants could 
cause adverse air quality impacts at some sites. 

Comment (512) 
Concerning the Centralized Alternative for transuranic waste treatment at WIPP, the negative air 
impacts from incineration need to be reviewed, and the assumption(s) used clarified. 

Response 
Under the Centralized Alternative for transuranic waste, DOE assumed that all contact-handled 
transuranic waste would be sent to WIPP for thermal treatment to meet RCRA land disposal 
restrictions, and that remote-handled transuranic waste would be treated at the Hanford Site and ORR 
prior to shipment to WIPP for disposal. The air quality impacts (emissions) estimated for WIPP can be 
traced to two problematic waste streams: (1) the isotope americium-241 received from LANL and 
(2) plutonium-238 received from SRS. Both of these sites would experience similar impacts if 
transuranic waste is treated at their facilities. Discussions of the selection of transuranic waste 
treatment sites and details of the air quality analysis are contained in Volume I of the WM PEIS, 
Sections 8.3.5 and 8.5, respectively. 

Comment (579) 
There should be a concern about air emissions from nuclear materials until all positive controls and 
monitors are established and work effectively. 

Response 
DOE is committed to managing its nuclear materials and wastes to protect human health and the 
environment, which includes controlling air emissions from these materials . Air emissions data presented 
in WM PEIS Volume I, Table 4-4, for each candidate site indicate that the radiation dose from airborne 
radionuclides to a maximally exposed individual and to the population around each site are well within 
regulatory limits . 

When DOE is constructing specific facilities, it would institute administrative controls and install state-of
the-art pollution control and monitoring equipment to limit air emissions from nuclear material. 

Comment (1553) 
The air quality section of the WM PEIS needs to examine airborne dust and emissions specific to the 
dry climate of New Mexico. 
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Response 
The WM PEIS evaluates air quality impacts for criteria pollutants, radionuclides, and other hazardous and 
toxic air pollutants. The WM PEIS does not evaluate fugitive dust emissions from construction and 
operation activities. These potential impacts are best evaluated sitewide and project-level NEPA analyses . 

Comment (1720) 
Volume I, Section 4.4.9. These pages state that the Eastern Tennessee-Southwestern Virginia interstate 
air quality region is an attainment area per EPA classification. For the hazardous waste treatment plans, 
what incremental impact would be experienced in air emissions because of increased incineration under 
the Decentralized and Regionalized Alternatives? (Table 10. 3-3 and 10. 3-7). Has the situation been 
studied to ensure that this region will still stay an attainment area for the alternatives considered. What 
would be the incremental increase in the cost structure, in equipment and employee training, to adequately 
prevent/contain additional emissions from incineration? Also, [the commentor does] not concur with the 
statement that the primary source of radionuclide emissions is the Toxic Substances Control Act 
Incinerator for the ORR. Please correct this statement. 

Response 
DOE is committed to managing its wastes to protect human health and the environment, including the 
regional air quality surrounding the Oak Ridge Reservation (ORR). Volume I, Section 10.5.2, of the WM 
PEIS addresses potential emissions impacts of criteria air pollutants from the operation of a treatment 
facility. Estimated emissions from the treatment facilities at ORR under the Regionalized Alternatives 
would be only slightly more than 10% of the PM10 air quality standard. The PM10 air quality standard 
would not be exceeded by this incremental increase. 

Table 11-18 in Volume I indicates that projected air quality impacts from the combined waste management 
actions at ORR would require new pennits for nitrogen dioxide, PM10, and vinyl chloride emissions . 
Increases in these air pollutants would not change the attainment status of the region. 

The statement, " ... the primary source of radiological emissions is the Toxic Substances Control Act 
(TSCA) Incinerator," applies to the K-25 Site and is referenced from Volume 1 of the Oak Ridge 
Reservation Environmental Report for 1992, pp 3-13 and 3-14. 

Comment (1745) 
ORR shows an exceedance of 10% of the National Ambient Air Quality Standards (NAAQS) for and 
according to the text in Section 6.5.2. Table 6.5-3 lists PM10 and NO2. This needs to be clarified. 

Response 
DOE corrected the text in Volume I, Section 6.5.2, of the WM PEIS. This section now states that no 
site was estimated to equal or exceed 10% of the National Ambient Air Quality Standards. 

Comment (1750) 
Volume I, Section 10.5.3. Vinyl chloride would exceed the EPA ambient air concentration guideline 
by 322 % for ORR. Please address how Regionalized Alternative 2 for hazardous waste (could remain 
a viable alternative) given these numbers . 
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Respon e 
The WM PEIS assumed the use of a number of generic technologies for the treatment of hazardous 
waste, which are described in Volume I, Section 10.2.2. The results of the hazardous waste air quality 
impact analysis listed in Table 10.5-3 indicate that the estimated emissions of vinyl chloride at ORR 
would be more than three times the standard under Regionalized Alternative 2. If DOE selected this 
alternative for the management of hazardous waste, it would ensure the use of a treatment system 
tailored for ORR that included additional control measures to reduce actual emissions of vinyl chloride 
to acceptable levels. 

Comment (1775) 
Section 5. 3. 2 of the Draft WM PEIS Summary document states that emissions of radionuclides were 
estimated to be below the applicable standards at every site . The same paragraph previously states that 
adverse air quality impacts could result at two facilities (PGDP and NTS), which appear to have less 
low-level waste than Hanford. Whose standards is DOE referring to and will air quality be impacted? 
Why will the standards be violated more at NTS and PGDP than at Hanford, which has more low-level 
waste? 

Response 
Section 5.3.2 of the Summary document was revised and now states that the management of low-level 
waste does not affect the air quality at most sites. However, decentralized treatment and disposal at 
BNL, decentralized or regionalized treatment and disposal at PGDP, or centralized disposal at NTS 
could cause adverse air quality impacts requiring additional emission control measures for criteria 
pollutants. Emissions of radionuclides were estimated to be below the applicable standards at every 
site. 

Section 7.5 in Volume I describes the applicable standards used for air quality for the PEIS analysis. 
These standards would not be exceeded at Hanford because the region around the site is in an 
attainment area and, therefore, has less stringent emission standards. 

Comment (1824) 
Not enough information is provided on air quality impacts . Section 3.2.2 in the Summary document states 
that DOE evaluated impacts at each site, but no data are given. There are no emission levels or impacts 
given. Also, there are no details given on the new facilities or modifications to existing facilities that 
would be required for each alternative. 

Response 
The Summary document should have said that DOE evaluated impacts at each major site. The PEIS does 
not report potential impacts at nonmajor sites because they would be small . The focus of the PEIS is on 
major sites, as explained in the Summary document (Table 1.4-1) and in Volume I, Table 1.6-1. 

Although the detail requested by the commentor is not included in the Summary document, for major 
sites, Section 5.4.2 in Volume I and Section C.4.2 in Volume III, describe the methods used to estimate 
potential impacts to air quality . Sections 6.5 , 7.5, 8.5, 9.5 and 10.5 in Volume I and the Site Data Tables 
in Volume II describe the potential impacts from alternatives for the management of low-level mixed 
waste , low-level waste , transuranic waste , high-level waste, and hazardous waste. Chapter 11 in 
Volume I describes the potential combined and cumulative impacts on air quality . Additional detail is 
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included in supporting technical reports. These technical report are available in the DOE public reading 
rooms listed in Section 1. 9 in Volume I of the Final WM PEIS . 

Comment (2451) 
A commentor provided the following comments with respect to Prevention of Significant Deterioration 
(PSD) and State of Idaho air pollution regulations . 

Many PSD requirements were not specifically addressed in the EIS. For example , under the Centralized 
Alternative, incineration of all wastes might require a PSD permit. In that case, Best Available Control 
Technology (BACT) has to be considered in addition to incremental analysis, ambient monitoring , Air 
Quality Related Values (AQRVs) issues, Class I impact assessment, and analysis of the impact of growth 
in the area where the major facility would be located, etc. In Volume II, when comparing with a standard 
(Table 11.1-13), National Ambient Air Quality Standards (NAAQS) might be the controlling factor at 
many sites; however, if PSD is triggered in any area, the most stringent standards are defined as PSD 
increments developed by EPA for Class I, II , and III areas for PM10, sulfur dioxide, and nitrogen dioxide 
(PSD has been triggered at INEL). 

In determining the PSD increment consumed (after the baseline date) , the State of Idaho includes 
cumulative and contemporaneous emissions over the last 10 years from minor sources or area sources , in 
addition to major sources . If only cumulative and contemporaneous emissions from major sources (after 
the baseline date) are utilized, the PSD increment consumption will be underestimated. 

The word "net" is missing from the description of emissions when a PSD analysis is performed. If the 
sum of contemporaneous emissions from modifications exceeds the significant level, a PSD review is 
required . 

INEL has triggered PSD baseline dates for NOx, SO2, and particulate emissions. PSD regulations limit 
cumulative air quality degradation after the baseline date. The baseline conditions have not been analyzed 
and quantified. Therefore, analyses of impacts from proposed options were not prepared in a manner in 
which they can be compared with the applicable regulatory requirements. 

DOE needs to address the impact on AQRVs in the Final PEIS. DOE should contact the National Park 
Service in identifying potential AQRVs. 

All emission sources must comply with the visible emissions standards in Idaho in accordance with 
IDAPA 16.01.01.625. 

The PEIS should include previous analysis of consumed increments at Craters of the Moon Wilderness 
Area. PSD baseline dates date back to 1981 for SO2 and particulate emissions , and 1992 for NOx. 

Response 
The reviewer's comments in regard to how and why PSD impact analyses are performed are correct. 
However, the actions discussed in the WM PEIS are programmatic in nature and are meant to be used as 
a screening-level analysis for determination of potential adverse impacts. The PEIS air quality analysis 
was meant to establish a baseline for comparison of all the DOE facilities for which actions are considered 
and to identify the sites and facilities that have potential areas of air quality concern. 
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OE revised Vol III , ection C.4.2.1.3 .1. 1, to indicate that the air quality analysis should not be 
viewed as a refined PSD analysis, and that such an analysis is site-specific and would be performed pnor 
to implementation of any waste management activity at a potential PSD site . DOE will comply with all 
applicable laws and regulations, including permitting requirements , in implementing its waste management 
activities. 

Comment (2454) 
The WM PEIS should analyze deposition-based pathways for emissions from technology alternatives, 
such as incineration. The effect, for example, of an incinerator on the ambient atmosphere is subject to 
emissions, stack parameters, and local meteorological conditions. These variables should be 
considered in the analysis. Modeling at the boundary of INEL instead of at grazing sites within INEL 
(and at other sites) would potentially lead to an underestimation of impacts from deposition-based 
pathways . This is an even greater potential problem when the Land Use Plan is considered and the site 
boundary shrinks. 

Response 
The WM PEIS used a deposition-based exposure analysis for human health risk analysis , in addition to an 
analysis of exposure based on inhalation. Volume I, Table 5.4-1 , provides the exposure pathways for 
affected populations and individuals for air emissions from treatment activities and Figures 5 .4-1 through 
5.4-4 do the same for different receptor groups . Details are provided in Section D .2.4 in Volume III . 
The modeling used for the human health risk analysis was based on a number of factors, including those 
mentioned in the comment. Section D.2.7 in Volume III describes the modeling in greater detail. 

Currently, grazing is allowed within the site boundary at some sites , but only in accordance with strict 
guidelines. For example, INEL allows sheep and cattle to graze within the site boundary, but to avoid the 
possibility of milk contamination, does not allow dairy cattle to graze . The grazing programs are strictly 
controlled and monitored to ensure the safety of the ranchers and livestock. At INEL, livestock are not 
allowed to graze within two miles of a nuclear facility. 

Although impacts to grazing livestock were not specifically analyzed in the WM PEIS, impacts to an 
indicator mammal were included in ecological impacts analyses . These analyses found that major impacts 
to the indicator species from air deposition of contaminants are unlikely . Therefore , major impacts to 
other mammals, including livestock, are unlikely. 

Impacts due to changes in the site boundary in association with implementation of the site land use plan 
would be evaluated in site-specific NEPA documents . 

Comment (2455) 
It is not clear whether background levels were considered in the analysis of air quality modeling for 
specific activities in the alternatives . Each site has a background air quality value and any additional 
activity should meet the Federal and/or State standards by summing up the ambient impact of the 
activity and the background . 

Response 
The air quality analysis was performed at a programmatic level, which is a less detailed level of analysis 
than suggested by the commentor. The goal of the analysis was to screen for major impacts and provide a 
means to compare air quality impacts across alternatives . Background levels were not considered in the 
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presentation of the impacts analysis results . Background-level data are presented for each site , however, 
in the WM PEIS Affected Environment Technical Report, which is available in DOE public reading 
rooms listed in Volume I, Section 1.9, of the Final PEIS. Due to the variability of data (differences in 
concentration periods, or lack of comparable data), DOE did not add background values to impact values 
in the belief that sites with data would be unfairly penalized over sites with no background data. 

The analysis performed for the WM PEIS used trigger levels for permitting review for criteria pollutants , 
comparison to NAAQS concentrations (without background) for criteria pollutants, comparison to the 
10 mrem per year NESHAP for radionuclides (without consideration of other DOE facilities), and 
comparison to the hazardous air pollutants and toxic air pollutants standards (without background) . 
Impacts to air quality that include consideration of background conditions and other actions at the site are 
included in the combined and cumulative impacts section (Chapter 11 in Volume I of the WM PEIS) . 

Comment (2456) 
If a facility cannot comply with the specific air quality regulatory standards and requirements, that 
alternative cannot be selected, despite any advantages of that facility over another facility. This would 
affect the other facilities and sometimes, a combination of alternatives would be the choice. 

Response 
The WM PEIS analysis is not intended to determine whether an action can or cannot comply with all 
applicable air quality regulations. The analysis only predicted areas of potential impact. There was no 
analysis of pollution control options or process parameter changes for the purpose of meeting regulations. 
The type of refined analysis necessary to determine compliance with regulations would be performed for a 
sitewide or project-level study. 

Comment (2457) 
Air quality and risk assessment have been evaluated together in the description in Volume III, Section 
C.4.2.1.2.1.2. The term "MEI" is used in radiological dose assessments; however, for hazardous air 
pollutants, it is not widely used. 

Response 
The air quality and health risk impacts assessments conducted for the WM PEIS used the concept of the 
maximally exposed individual (MEI) as one of the parameters evaluated to estimate potential impacts . 
The MEI is the hypothetical individual within the offsite population who has the highest exposure to 
airborne contaminants released from treatment and storage facilities. The MEI is assumed to be located at 
the point of maximum concentration of contaminants 24 hours a day, 7 days a week for the 10- to 20-year 
period of treatment operations analyzed in the WM PEIS. The MEI concept is used in regulatory 
reporting of radionuclide releases by DOE. It is also used by EPA in its NESHAPs regulations 
(40 CPR 61) to evaluate potential exposure from releases of hazardous air pollutants including 
radionuclides. 

Comment (2458) 
The behavior (transport, reaction, deposition, etc.) of hazardous air pollutants in the atmosphere is 
different than the behavior of radionuclides. Therefore, receptor locations for radionuclides would be 
different than those for hazardous air pollutants. Also, the synergistic effect of these materials must be 
considered. 
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Response 
The MEI concept is used in regulatory reporting of radionuclide releases by DOE. It i also u ed by E A 
in its NESHAP regulations ( 40 CFR 61) to evaluate potential exposure from releases of hazardous air 
pollutants including radionuclides . The WM PEIS acknowledges the differences between radionuclide and 
chemical exposures and discusses these differences in Volume III , Section D.2.6.3. 

The WM PEIS used air dispersion models to estimate the environmental fate of radionuclides and 
hazardous air pollutants released from waste management facilities. Volume I, Section 5.1.2, contains a 
short description of the models used. GENII was used to evaluate radionuclide fate and transport and 
ISC2 was used to evaluate hazardous air pollutants. Table 5.1-1 contains brief descriptions of these 
models; additional details are presented in Section D .2. 7 .1 in Volume III. 

The transport and transformation of radionuclide and hazardous chemical contaminants in the atmosphere 
is based on the physical and chemical properties of each contaminant. The models used conservatively 
estimate potential exposure in that they do not account for degradation of chemical contaminants (e.g. , 
volatile organic compounds , chlorinated organics) in the atmosphere. Although the behavior of 
individual contaminants will differ based on their properties, these differences are likely to be small given 
the conservative and simplifying assumptions used in the analyses. 

The health risk impacts analysis did not consider the potential synergistic or antagonistic effects of 
exposure to both radionuclides and hazardous chemicals , because not enough information exists on these 
effects. For purposes of analysis, the carcinogenic effects of exposures to more than one radionuclide 
were assumed to be additive across radionuclides, and the effects of exposures to different potentially 
carcinogenic chemicals were assumed to be additive across chemicals . 

Comment (2459) 
In the air quality discussion, only boilers and incinerators were discussed. If there are other 
technologies being considered, the emission rates from these operations should be identified. 

Response 
The WM PEIS analysis was based on the uniform application of currently available treatment, storage, 
and disposal technologies at each of the 17 major waste sites . Thermal treatment (incineration) was used 
as a generic technology in the WM PEIS analysis to allow a relative comparison of potential impacts 
across sites. Other technologies could be considered at each of these waste sites. For potential offsite 
impacts , emissions from boilers and incinerators were considered to have the greatest potential for adverse 
impacts. Other treatment technologies such as solidification, compaction, and aqueous treatment do 
produce emissions. However these emissions would be low and would not distinguish among the WM 
PEIS alternatives. 

The specific technologies used at a site to implement an alternative will depend on a number of factors that 
will be further evaluated at the site and project level. 

Comment (2460) 
The State of Idaho toxic air pollutant rules are based on annual and 24-hour concentrations. There is 
no indication whether these or other State concentration standards were used in the analysis . 
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Response 
As stated in Section 5.4 .2 in Volume I o the WM PEIS, the estimated concentrations of toxic air 
pollutant concentrations were compared to applicable EPA or State ambient concentration guidelines . 
Section C.4.2.1.2 .2.2 in Volume III provides further detail on the comparison process . The WM PEIS 
did not identify individual State regulations in the air quality impacts sections. The Idaho air toxics 
regulations are referenced in the WM PEIS Affected Environment Technical Report , but are not 
presented in table format due to the extensive list of compounds in the regulation. 

At the time the Draft WM PEIS air quality analysis was conducted, the IDAPA 16.01.01.586 
regulations were proposed and not yet final. Therefore, they were not used in the analysis. DOE 
recognizes that the regulations have now been accepted and are final. The impacts results in 
Sections 6.5.3, 8.5 .3, and 10.5.3 in Volume I in the Final WM PEIS reflect comparison of air quality 
to the concentration limits in the final regulations. 

Comment (2465) 
The descriptions of meteorological data available for modeling, and how the data were used in air 
pollutant and radionuclide dispersion modeling are incomplete and inadequate. Historic DEQ critique 
and the Tiger Team report have documented that upper air data necessary to support dispersion 
modeling are not available from the INEL vicinity. The sources and uncertainties of upper air 
meteorological data used for modeling should be identified. 

Response 
The GENII model requires data concerning the direction, frequency, and stability of winds, as well as 
release parameters such as stack height, flow rate, and exit temperature. Upper atmosphere 
meteorological data are not required for the model. The joint frequency data used in the WM PEIS are 
documented in the PEIS Site Descriptions Technical Report, which is available in the DOE public 
reading rooms listed in Volume I, Section 1. 9, of the Final WM PEIS . 

Comment (2468) 
The discussion of cumulative effects of airborne radiological and non-radiological emissions should 
include visibility impacts and the additive nature of dose impacts from radionuclide sources. 

Response 
The WM PEIS air quality analysis was performed at a programmatic level, which is a less detailed level 
of analysis than would be performed for a site-specific NEPA analysis. The goal of the analysis was to 
provide a means to compare air quality impacts across alternatives for the major sites. DOE revised 
Volume I, Sections 6.5.2, 8.5.2, 9.5.2, and 10.5.2 of the WM PEIS to indicate that potential waste 
management activities at sites within 100 kilometers (62.5 miles) of a Class I area were analyzed to 
determine whether there could be impacts on visibility from site emissions. Class I areas are national 
parks, recreational and wilderness areas, and other locations that have excellent air quality. Visibility 
impacts are not considered major impacts for all of the 17 major sites . DOE understands that all sources 
at INEL must comply with the applicable visibility standards. Sitewide or project-level NEPA reviews 
would include analyses of impacts to visibility, where appropriate. 

Volume I, Chapter 11, presents the cumulative dose impacts for airborne radiological emissions and air 
quality impacts from waste management activities and other activities at the sites . 
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Comment (2469) 
Fugitive dust modeling impacts should differentiate between fugitives from temporary activitie 
(generally not subject to air quality impact limits other than reasonable controls) and permanent fugitive 
sources or those subject to air quality impact limits . 

Response 
Impacts from fugitive dust emissions from temporary activities such as construction were not considered 
as part of the WM PEIS analysis . Fugitive dust emissions from soil disturbance would be site-specific . 
These emissions would be related to the size of the area disturbed, soil type, meteorological conditions , 
and soil moisture . These types of emissions are typical of large construction projects and can be readily 
controlled by standard erosion control measures. Therefore, fugitive dust emissions from construction are 
best evaluated in sitewide or project-level NEPA analyses . 

Comment (2470) 
All air transport and diffusion modeling was prepared with models using the gaussian plume dispersion 
method. This assumption is not appropriate for long transport distances or in situations where the flow 
direction changes. Gaussian models can seriously underestimate impacts in these scenarios . 
Applications of wind flow models such as MESODIF imply that gaussian model predictions tend to 
underestimate impacts at INEL boundary locations. 

Response 
The modeling techniques used for INEL and each of the major waste management sites were general in 
scope and were not intended to represent exact conditions at individual sites. The GENII and 
ISC2 models used for simulating atmospheric dispersion in the WM PEIS have been extensively tested and 
used in the field of risk assessment. The programmatic nature of the PEIS precludes the use of site
specific, data-intensive atmospheric models. If INEL is selected as part of an alternative action, DOE will 
perform site-specific refined modeling, including the use of a wind flow model. 

Comment (2471) 
With regard to air quality, impact and dose assessment methodology does not provide enough 
information to verify the accuracy and representative nature of predicted impacts or doses . 
Descriptions and efficiencies of air pollution control systems should be documented . Sample 
calculations on how the emission rates were estimated should be included or referenced. 

Response 
Additional information on the impact assessment methodologies, including the impact methods and results , 
is presented in the supporting technical reports. These technical reports are listed in Section 15.2 in 
Volume I and are available in the DOE public reading rooms listed in Section 1.9 in Volume I of the Final 
WM PEIS . Pollution control assumptions for each waste type are also documented in the technical 
reports . 

The sources used in estimating emissions in the WM PEIS include Compilation of Air Pollutant Emission 
Factors, Volume II, Mobile Sources, and the EPA-approved vehicle emissions models Mobile5a and 
PARTS . These sources are cited in Section C.4.2.1.2 .2 in Volume III, in which emissions estimation 
techniques , specific EPA models , and technical reports for calculating emission rates are described . 
Additional detail on the calculation of emissions from waste management facilities and transportation 
vehicles is included in the Impacts Methods and Results Technical Report . 
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Comment (2481) 
Volume I, ection 4 .3.2, discusses compliance with primary and secondary national and State ambient 
air quality standards (AAQS) and lists the AAQS for criteria pollutants . In accordance with IDAPA 
16.01.01.577, the State of Idaho has defined fluorine as a criteria pollutant, which is not addressed in 
the NAAQS in 40 CPR 50. Fluorine emissions are not quantified in Volume I, Section 4.3.2, or in 
Volume II, Table 11-6.5-7. 

Fluoride is a criteria pollutant under the State of Idaho Rules (IDAPA 16.01.01.577); this pollutant is 
not listed under criteria pollutants in Volume III, Section C.4.2.1.1. 

Response 
Section 4 .3.2 in Volume I of the WM PEIS discusses the general approach to air quality and the affected 
environment. This section discusses only Federal criteria air pollutants, which are regulated at all the 
WM PEIS sites. State-established criteria pollutants, including Idaho's, are presented in the WM PEIS 
Affected Environment Technical Report, which is available in the DOE public reading rooms listed in 
Section 1.9 in Volume I of the Final WM PEIS. DOE has modified the text of Section C.4.2.1.1 in 
Volume III to indicate that these are Federal criteria pollutants and that the State criteria pollutants are 
identified in the WM PEIS Affected Environment Technical Report. 

There are no Idaho criteria pollutant standards for fluorine. However, fluoride is a State of Idaho 
regulated criteria pollutant and is listed as such in the WM PEIS Affected Environment Technical Report, 
in Volume I, Table 2.3-5 . The compounds presented in Table 11-6.5-7 in Volume II of the WM PEIS are 
those for which estimated emission rates were provided. No emissions of fluoride were identified during 
evaluation of the generic treatment facilities. Therefore, air quality impacts for fluoride were not 
estimated and are not presented. 

Comment (2483) 
The WM PEIS states that a region of influence (ROI) with a 50-mile radius was considered for 
analyzing potential air quality impacts. 40 CPR 52 .21 states that no source may adversely impact the 
visibility in a Class 1 area. A source could be outside the 50-mile ROI radius and still adversely impact 
the visibility of a Class 1 area. Therefore, the analysis within the 50-mile ROI radius may not verify 
there is an absence of any adverse visibility impact in a Class 1 area . 

In addition, the PEIS states that Class I areas are of special concern due to their proximity to national 
parks, wilderness areas, etc. Class I areas are national parks , recreational and wilderness areas, and 
other locations that have excellent air quality . 

Response 
DOE revised Volume I, Sections 6.5.2, 7.5.2, 8.5 .2, 9.5.2, and 10.5.2 of the WM PEIS to indicate that 
potential waste management activities at sites within 100 kilometers (62.5 miles) of a Class I area were 
analyzed to determine whether there could be impacts on visibility from site emissions, as required by the 
regulations. 

DOE also revised Volume I, Section 6.5.2, 7.5.2 , 8.5.2, 9.5.2, and 10.5.2 to correct the definition of 
Class I areas . 
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Comment (2484) 
Model receptor grid spacing is very large . Please consider more dense g i spa ing in area 
high impacts are predicted . 

Response 
The air quality analysis was performed at a programmatic level , which is a less detailed level of 
analysis than would be performed for a project-level NEPA analysis. The goal of the analysis was to 
screen for major impacts and provide a means to compare air quality impacts across alternatives. DOE 
believes the receptor grid spacing is adequate for the nature of the analyses that were performed. 

Comment (2501) 
Volume I, Section 5.4, describes adverse air quality impacts . Because it is not clear if adverse air 
quality impacts are defined as a violation of an air quality standard, further clarification is required . 

Response 
Volume I, Section 5 .4, states that compliance with regulatory standards is not necessarily an indication 
of the significance or severity of the environmental impacts. It goes on to explain that DOE chose a 
10%-of-standard threshold to highlight the sites where criteria air pollutants could result in adverse air 
quality impacts . The discussion details DOE's rationale for doing so. 

Section 5.4 .2 discusses the WM PEIS air quality impacts analysis methodology. Additional details of 
the air quality impacts methodology are in Section C .4 .2 in Volume III . 

Comment (2516) 
Volume I, Table 5.4-2, states that emissions of the hazardous and toxic air pollutants are negligible. 
For hazardous and toxic air pollutants emissions to be considered negligible , there must be verification 
that the toxic air pollutant standards in IDAPA 16.01 .01 .585 and .586 are not exceeded. 

Response 
The hazardous and toxic air pollutants considered negligible were from construction emissions, national 
transportation corridor emissions, and total national emissions. The types of air pollutants emitted during 
construction are generally particulates and emissions from construction vehicle engines, which are not 
hazardous and toxic air pollutants. If the construction area were contaminated, it is possible that there 
might be emissions of hazardous and/or toxic air pollutants . However, in the WM PEIS, precise locations 
of facilities are not considered. DOE assumes that the precise facility locations would be chosen to avoid 
contaminated areas. 

Emissions along national transportation corridors and total national emissions are from transport vehicles . 
These are emissions of criteria pollutants and not hazardous or toxic air pollutants . 

For operations and maintenance emissions, which might be significant, Volume I, Table 5.4-2 of the 
WM PEIS indicates that concentrations of hazardous and toxic air pollutants were compared to applicable 
State ambient concentration guidelines , including those mentioned by the commentor. DOE will comply 
with all applicable State regulations when implementing its waste management activities . 

The Idaho air toxics regulations are referenced in the WM PEIS Affected Environment Technical Report , 
but are not presented in table format due to the extensive list of compounds in the regulation. At the time 
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the WM PEIS air quality analysis was conducted, the ID APA 16.01 .01 .586 regulations were proposed 
and not yet final. Therefore, they were not used in the analysis. DOE recognizes that the regulations 
have now been accepted and are final . The impacts results in the Final WM PEIS reflect comparison of 
air quality to the concentration limits in the final regulation. The WM PEIS Affected Environment 
Technical Report is available in the DOE public reading rooms listed in Section 1.9 in Volume I of the 
Final WM PEIS . 

Comment (2517) 
Construction activities that result in fugitive particulate emissions from paved and unpaved roads are 
not addressed . Only emissions from fuel use (transportation, incineration, etc.) are estimated. 

Response 
The WM PEIS evaluates air quality impacts for criteria pollutants, radionuclides, and other hazardous 
and toxic air pollutants . The potential impacts of fugitive dust emissions from construction activities 
are best evaluated in sitewide or project-level NEPA analyses. While it is true that fugitive dust 
generated by construction activities would vary from site to site, these impacts can be readily mitigated 
and, therefore, would not play a significant role in DOE's decisionmaking process. 

Comment (2518) 
The WM PEIS states that the focus of the air quality analysis was on estimating potential emissions of 
criteria air pollutants . Does "emissions" refer to predicted concentrations or emission rates utilized in 
the analysis? 

Response 
In the WM PEIS, criteria air pollutant emission rates for construction, operation, and transportation 
were compared to applicable emission rate increments, which have the potential to trigger prevention of 
significant deterioration permitting. In addition, criteria air pollutant concentrations for operation were 
compared to the applicable National Ambient Air Quality Standards. 

Comment (2519) 
It is not clear whether the potentially detrimental effects of building downwash were included in the 
WM PEIS air quality analysis . 

Response 
The effects of building downwash were not addressed, as this would require more detailed information 
about the facility, particularly its precise location. This type of detailed analysis would be more 
appropriately addressed in sitewide or project-level NEPA reviews. 

Comment (2520) 
Volume I, Section 5.4 .2, states that a distinction between prevention of significant deterioration (PSD) 
increment limits and significant emissions rates should be made. The former are what the predicted 
impacts should be compared to in order to ensure that PSD standards are met; the latter help determine , 
by a comparison with actual or proposed emissions, whether PSD review is required . 
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esponse 
DOE revised the text in Section 5.4.2 in Volume I to clarify the difference between PSD increments 
(concentration based values) and PSD significant emission levels (emission rates in tons per year) . 

Comment (2521) 
Volume I, Section 5.4.2, states that the stratospheric ozone analysis was carried out at the alternative 
level. The definition of the specific alternative level should be included. 

Response 
DOE revised the text in Volume I, Section 5.4.2, to indicate that an analysis of impacts to the 
stratospheric ozone layer was performed using estimates of total emissions of ozone-depleting 
substances for each alternative. 

Comment (2523) 
In Volume I, Section 5.4.2, the NO2 ambient air quality standard (and also possibly the PSD 
regulations) is based on health effects of NO2, not on potential ozone formation; compliance with the 
NO2 standard does not guarantee compliance with the ozone standard. 

In addition, in Volume III, Section C.4.2.1.3.4: For ozone analysis, what model was used for the 
estimation of NOx and VOC emissions? 

Response 
The PSD and General Conformity Rule regulations for volatile organic compounds are for control of 
ozone and it is the combination of volatile organic compounds and NOx, not just NO2 by itself, that 
forms ozone. DOE assumes that if volatile organic compounds and NOx each meet their respective 
PSD, General Conformity Rule, and NAAQS levels, then it can be reasonably assumed that ozone 
production would be minimal. The statement in Section 5.4.2 of the WM PEIS is not meant to 
"guarantee" compliance with the standard, but only to demonstrate that the possibility of exceeding the 
standard should be minimal . 

In. addition, no model was used to predict ozone levels for the WM PEIS . DOE used estimated 
emissions of volatile organic compounds and NOx from proposed actions as a qualitative tool to 
estimate compliance with the ozone standards. 

Comment (2531) 
Because New Source Performance Standards are cited on page 5-41 of the Draft WM PEIS, 40 CFR 60 
should be referenced following 40 CFR 52.21. 

Response 
DOE added the requested reference to Volume I, Section 5.4 .2. 

Comment (2536) 
Volume I, Section 6.5, seems to imply that only PSD regulations apply in attainment areas . In 
attainment (and unclassified) areas, PSD issues might or might not apply. PSD review is required: 
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• If an operation defined as a designated facility is listed among the Designated PSD ource 
Categories in 40 CFR Part 52 and emits or has the potential to emit, after controls, equal to or 
more than 100 tons per year of any air pollutant; 

• If an operation emits or has the potential to emit, after controls, equal to or more than 250 tons per 
year of any air pollutant. 

PSD review is also required if proposed emissions from a modification to an existing major source are 
greater than the significant emission rates listed in 40 CFR 52 .21 (b) (23) . 

Response 
DOE revised Section 6.5 in Volume I to clarify that PSD regulations might apply in attainment areas , 
and that this would be determined by the PSD review process . The PSD review process would occur 
after waste management sites are selected and in parallel with sitewide or project-level NEPA analyses . 

Comment (2538) 
Volume I, Section 6.10.2.4 .1. For adverse air quality impacts from ANL-E, restricting use during 
periods of stagnant meteorological conditions is mentioned. What is the definition of these stagnant 
conditions? For example, what meteorological variables, such as wind speeds and stability categories , 
are used to define stagnation events? 

Response 
Emissions from the operation of low-level waste and low-level mixed waste facilities at ANL-E would 
not exceed air quality standards . Mitigation measures, possibly including use restrictions during 
stagnant conditions , would be implemented for adverse air quality impacts. Stagnant meteorological 
conditions might include, for example, low wind speeds and strong atmospheric instability . However, 
because the analysis showed that operation of waste management facilities for low-level waste and low
level mixed waste would not exceed the applicable standards under any alternative at ANL-E, no 
mitigation measures are discussed specifically for that site . 

Comment (2549) 
Volume II , Table 11.1-14. Dioxins and furans are significant hazardous air pollutants. These chemicals 
are not addressed in the WM PEIS. These hazardous air pollutants are formed during incineration, 
which is selected as a treatment method for managing wastes . Incinerators are also regulated by New 
Source Performance Standards. Also, what is the selection process for hazardous and toxic air 
pollutants in this table? 

Response 
Hazardous and toxic air pollutants included in Volume II, Table 11.1-14, are those modeled to remain in 
the treatment plant emissions after destruction by the treatment process . As described in the supporting 
technical reports , dioxins and furans were included in the source terms for low-level mixed waste, 
transuranic waste, and hazardous waste because these waste types include hazardous constituents . 
Therefore, dioxins and furans are included in the health risk estimates for these waste types . Because 
specific molecular forms of the contaminants were not known, hexachlorodibenzo-p-dioxin and 
hexachlorobenzofuran were used as surrogates for all dioxins and furans. The technical reports are 
available in the DOE public reading rooms listed in Section 1.9 in Volume I of the Final WM PEIS. 
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Comment (2 0) 
Volume II , Table 11-6 .1-9, states that when emissions are below 1 %, the quantity of zero is listed . It is 
not clear if the 1 % for a specific emission is referenced to total emissions. If so , further clarification is 
necessary . Also , benzene emissions might be less than 1.0% ; however, the emission limit, in 
accordance with IDAPA 16.01.01.586, is 8.0E-4 pounds per hour. Therefore, an emission rate listed 
as less than 1 % could still exceed the emission rate listed in IDAPA 16.01.01.585 for that specific 
chemical. 

Response 
As described in the technical report Waste Management Environmental and Socioeconomic Impacts 
Methods and Results, the maximum offsite concentration for benzene was 1.32E-07 milligrams per cubic 
meter. This is less than 1 % of the 3 .8E-02-milligrams-per-meter standard. Table 11-6.1-9 compares 
predicted concentrations to concentration standards, not emissions standards. 

Comment (2556) 
In Volume III, Section C.4.2.1.2.1.1, for nonattainment, the General Conformity Guidelines were 
considered. For permitting purposes, the most stringent standard is a significant contribution factor in 
the State of Idaho rules . Also, State rules require consideration of the application of the Lowest 
Achievable Emission Rate for major source/major modification. 

Response 
The goal of the WM PEIS air quality analysis was to screen for major impacts and provide a means to 
compare air quality impacts across alternatives . Sitewide and project-level NEPA analyses will consider 
specific State air quality rules and regulations . DOE will meet all applicable permitting requirements 
when implementing waste management decisions. 

Comment (2557) 
Volume III, Section C.4.2.1.2.2.2. New Source Performance Standards could be applicable for 
specific types and capacities of boilers. Also, in addition to criteria pollutant emission estimates, 
emissions of hazardous and toxic air pollutants must be estimated to verify compliance with IDAPA 
16.01 .01 .585 and .586 . ' 

Response 
New Source Performance Standards could be applicable to boilers that exceed a certain size or heat input 
rating. Emissions of hazardous and toxic air pollutants were estimated for incineration, but not from fuel 
use for boilers. The programmatic air quality analysis conducted for the WM PEIS is not meant to 
replace or represent the type of refined analysis required by New Source Performance Standards 
regulations. The air quality analysis was performed at a programmatic level, which is a less detailed level 
of analysis than would be performed for a site-specific NEPA analysis . The goal of the WM PEIS was to 
screen for major impacts and provide a means to compare air quality impacts across alternatives. Because 
the discussion cited by the commentor applies to all sites, individual States' requirements are not included. 
However, Section C .4 .2.1.2.2.2 states that State guidelines were used, where appropriate, to compare 
estimated emissions of hazardous and toxic air pollutants from inciq.erators. 
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Comment (2558) 
Volume III, Section C.4.2.1.2.2, states the emission factors were derived from the third edition of 
AP-42. Two other editions, containing additional and updated emissions factors, have been published 
since the third edition of AP-42. 

Response 
The AP-42 referenced in the Draft WM PEIS is the fourth edition, not the third. The most recent fifth 
edition was not officially published by the EPA until after the WM PEIS air quality analysis had been 
completed. A review of the fifth edition indicates that there have been no changes to the emission rates 
used in the WM PEIS from the fourth to fifth editions. 

Comment (2559) 
Volume III, Table C .4-s". The values in the table are defined under "significant." If a facility exceeds 
the limit indicated in the table as a net emissions increase (actual emissions), the facility has to be 
permitted under major modification and is subject to PSD permitting. In the table, particulate (TSP) is 
incorrect. It should be particulate matter, which is defined as smaller than 100 micrometers in 40 CFR 
51.100. For ozone, the 40 tons per year limit is controlled through volatile organic compounds . 

Response 
DOE corrected Table C .4-5 in response to this comment. 

Comment (2560) 
Volume III, Section C.4.2.1.3.1.2. All sources (new and modified) have to abide by NSPS whether or 
not they are located in nonattainment areas . 

Response 
Section C.4.2.1.3 .1.2 pertains to nonattainment areas and is not meant to imply that these standards do 
not apply in attainment areas. 

Comment (2574) 
The Summary and Volume I state "The management of LLMW [or LLW or TRUW] does not affect 
the air quality at most sites." These absolute statements should be qualified, for example by inserting 
the word "significantly" or "appreciably," since treatment options, at least for low-level mixed waste 
and transuranic waste, are likely to include incineration, with non-zero air quality impact. 

Response 
The absolute statements in Sections 4.3.2, 5.3.2, 6.3.2, and 8.3.2 of the Summary concerning air 
quality impacts have been qualified to read, "The management of LLMW (or LLW, TRUW, or HW, 
respectively) would not cause the air quality limits to be approached or exceeded at most sites." 

Sections 6.5, 7.5, 8.5, 9.5, and 10.5 in Volume I were revised to state "The management of LLMW 
(or LLW, TRUW, HLW or HW, respectively) would not appreciably affect the air quality at most 
sites." 

Comment (2597) 
Volume I, Section 4.3.1; Volume II, Table II-6.5-7 . Volume I discusses National Emission Standards 
for Hazardous Air Pollutants (NESHAPs). The only NESHAPs addressed in Volume I or Volume III, 
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are rad· n clid • while asbestos , beryllium, and mercury (other NESHAPs in 40 CPR 61) ar 
addressed . 

Response 
As reported in the WM PEIS Low-Level Mixed Waste Technical Report, emissions of mercury were 
included in the emissions source terms that were used in the WM PEIS air quality and health risk 
analyses. Emissions of asbestos and beryllium were estimated to be very low and, therefore, were not 
included in the air emissions estimates. Therefore, air quality and health risk results for asbestos and 
beryllium are not available. The text in Volume I, Section 5.4.2, and Volume III, has C.4.2, has been 
revised to clarify this. The Low-Level Waste Technical Report is available in the DOE public reading 
rooms listed in Volume I, Section 1.9, of the Final PEIS. 

Comment (2818) 
Referring to Section 4.3.2 of the Draft WM PEIS Summary document, a commentor stated, "It should 
also be noted that the management of low-level mixed waste (LLMW) via thermal treatment or 
incineration may impact air quality at the Idaho National Engineering Laboratory." 

Response 
Volume I, Section 6.5.2 of the WM PEIS, the maximum impact to air quality from low-level mixed waste 
management at INEL would be 45% of the PSD permitting increment for PM10. Only sites that exhibit 
values near or exceeding 100% of the limits are discussed in the Summary document. 

To make this clearer, DOE has revised the text in Section 4.3.2 of the Summary document. The text now 
states that the management of low-level mixed waste would not cause the air quality to approach or exceed 
the PSD permitting limit at most sites. Similar changes were made to Sections 5.3 .2 and 6.3.2 of the 
Summary document. 

Comment (2844) 
According to Volume I, Table 5.4-3, radionuclide emissions were not evaluated for high-level waste. 
High-level waste air emissions should be included. 

Response 
Only storage of vitrified high-level waste canisters is within the scope of the WM PEIS. As indicated in 
Volume I, Sections 9.4.3 and 9.5, DOE expects that during normal storage operations there would be no 
emissions from high-level waste vitrified and stored in sealed stainless steel canisters. In addition, a high
efficiency particulate air filtration system would be used to filter the air from the storage building to 
ensure minimal releases of particulate radioactivity. Therefore, analysis of air quality impacts from 
emissions of hazardous air pollutants from high-level waste is not warranted. DOE modified the footnote 
to Table 5.4-5 to state that emissions of radionuclides and other hazardous constituents from the storage of 
vitrified high-level waste are assumed to be negligible. 

Comment (2904) 
The Air Quality portion in Volume I, Section 4.4 .2, states that prevailing winds at BNL were from the 
south and southwest with a frequency of 12 % . However, this gives the false impression that prevailing 
winds are from the south and southwest only. This is not the case. In fact, BNL's own 1993 Site 
Environmental Report states on page 5 that prevailing ground-level winds are from the southwest 
during the summer, from the northwest during the winter and " .. . about equally from these two 
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directions during the pring and fall ." ccordingly, the statement in the WM PEIS must be corrected 
to account for this information. Furthermore, the most recent site data , as noted in the 1993 report, 
should be utilized. 

Response 
The WM PEIS provides the annual prevailing wind direction. Prevailing winds can also be calculated 
for other time periods including daily, monthly, and seasonally. The level of detail requested by the 
commentor is not required in a programmatic EIS , since this information is unlikely to significantly 
enhance decisionmaking. DOE used a single averaging period ,for all sites, to ensure consistency of 
analyses across sites. 

Section 4.4.2 in Volume I is a summary of a more detailed information contained in Section 15.2 of the 
WM PEIS Affected Environment Technical Report. The technical report is available in the DOE 
public reading rooms listed in Section 1. 9 in Volume I of the Final WM PEIS. 

Comment (2996) 
Volume I, Section 7.5.2, notes a number of sites that would have low-level waste activities within 
62 miles of a PSD Class I area. However, the discussion fails to include BNL, which is well within 
62 miles of several significant Federal areas including the Fire Island National Seashore, Wertheim 
National Wildlife Refuge, Morton National Wildlife Refuge and the Federally designated Peconic 
Estuary. The discussion should make note of these facts. 

Similarly, Section 6.5.2 in Volume I states that eight sites are located within 100 kilometers of a PSD 
area due to proximity of features including a national park, seashore, wildlife refuge, etc. This section 
also mistakenly omits BNL. 

Response 
Sections 6.5.2 and 7.5.2 of the WM PEIS were revised to include BNL as a site that might have low
level mixed waste and low-level waste activities within 62 miles of a PSD Class I area. Section 4.4.2 
was revised to note that BNL is located within the Peconic Estuary System. 

Comment (3025) 
Exceeding regulatory limits for air quality, as stated in the WM PEIS, is not an acceptable option. 
Major waste management facilities and operations will have to file Notice of Construction and/or 
Prevention of Significant Deterioration permit applications before startup. These processes assure 
acceptable air quality levels to protect the public, even if facilities have to be redesigned. 

Response 
The WM PEIS used generic technologies to analyze potential environmental impacts at the sites . The 
application of generic technologies and simplifying operating assumptions resulted in the prediction of 
potentially significant impacts at some sites. This analysis is useful because it highlights potential 
problem sites, sites where mitigation might be required, or sites where construction and operation of 
waste management facilities could be more costly. 

DOE will comply with all applicable environmental laws and regulations in constructing and operating 
its waste management facilities. Therefore, the discussion of air quality impacts in the Final WM PEIS 
acknowledges that air quality standards would not be exceeded under any circumstances. 
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Comment (3061 
Volume I, Section 5.1.2, does not consider the air contaminant contribution that could result from 
actually remediating waste. 

Response 
As explained in Section 1.7.1 in Volume I, environmental restoration activities are outside the scope of 
the WM PEIS. Site-specific analyses will determine potential environmental and health effects of 
environmental restoration activities at each site. To the extent possible, the impacts of environmental 
restoration activities have been considered in the cumulative impacts analysis in Volume I, Chapter 11, 
of the WM PEIS. 

Comment (3103) 
Section C.4.2.1.2.2.2 does not clarify if DOE assumed that all the sites use natural gas and fuel oil, or 
if the analysis used the type of fuel available at each site. Hanford, for example, does not use natural 
gas. 

Response 
The availability of fuels at the sites was not considered . Volume III, Section C.3.1.1.2, states that 
"Fuel, Natural Gas or Liquid Propane Gas (in pounds)" represents the fuel needed to heat the building 
for one year, and was assumed to be natural gas. "Fuel, liquid (in gallons)" represents the fuel 
required to operate specific pieces of process equipment for one year . The fuel assumed for these 
calculations was standard diesel oil. 

Comment (3104) 
Section C.4.2.1.2.2.2 presents an inequitable comparison of worker vehicle use. It suggests that 
Hanford is more desirable for accepting wastes due to employees' efforts to reduce environmental 
impacts, e.g. , by carpooling ( decreasing worker trips by 19 % ) . Also, the mileage figures ( 40 miles 
round trip) are too low for Hanford. 

Response 
The 40-mile per day round trip was assumed for every site . The one-way distance from the center of 
Richland to the center of the Hanford Site 200 Areas is approximately 20 miles. The reduced number 
of worker trips for Hanford was not meant to imply that Hanford is a more desirable site for waste 
management facilities. It was identified merely for purposes of providing an estimate of emissions. It 
would be preferable to include estimates of ridesharing for all DOE sites, but firm estimates for this 
type of activity were not available for sites other than Hanford . 

Hanford is in an attainment area for all criteria pollutants. Therefore , under the applicable regulatory 
requirements, emissions from worker vehicle trips at Hanford and other DOE sites in attainment areas 
do not factor into the impacts analysis. 

Comment (3192) 
For low-level waste treatment and disposal under the Decentralized or Regionalized Alternatives, the 
potential adverse air quality impacts indicate that PGDP is not an appropriate treatment and disposal 
site. 
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Response 
As shown in Tables 7.5-2 and 7.5-3 in Volume I, the air quality impacts from waste management 
operations and maintenance at PGDP are estimated not to exceed applicable standards . The greatest air 
quality impacts at PGDP would occur during construction, and would result from construction 
equipment emissions of NO2• If PGDP were chosen as a treatment or disposal site for low-level waste. 
proper maintenance and elimination of unnecessary equipment idling could reduce these effects. 

Comment (3857) 
DOE needs to supply more information about vapor releases and particulate em1ss1ons at ANL-E. 
There could be a problem with particulates drifting through the communities. A resident of Downers 
Grove Township is concerned about breathing the air downwind of ANL-E, and the effects of 
contaminated particulates. 

Response 
The impacts of increased em1ss1ons of both . criteria and hazardous air pollutants (including 
radionuclides) are estimated in the WM PEIS, as described in Section 5.4.2 in Volume I and 
Section C.4.2 in Volume III . The impacts of increased emissions of particulates were also evaluated. 

As described in Sections 6.5, 7.5, and 8.5 in Volume I, the WM PEIS analysis finds no major adverse 
air impacts due to potential waste management actions at ANL-E. Actual waste management facilities 
would be equipped with the appropriate air pollution control equipment and would be constructed and 
operated in compliance with all applicable regulations. 

Section 11.3 in Volume I describes combined and cumulative impacts at ANL-E. This section states 
that the radioactive releases from waste management and other future actions would not measurably 
increase the current levels of risks from radioactive releases . ANL-E would continue to be below the 
EPA standard of 10 millirems per year to the maximally exposed offsite individual . This section also 
states that while the expected atmospheric emissions of particulates and ozone-producing contaminants 
under the alternatives would increase the levels of these emissions, the increases would be below the 
regulated levels in the nonattainrnent region. 

Comment (4450) 
DOE should evaluate hazardous waste and high-level waste in the WM PEIS because hazardous waste 
and the electricity needed to treat, cool, and store high-level waste generate criteria air pollutants. 

Response 
The WM PEIS evaluated the impacts of criteria pollutant emissions from fuel burning for heating 
buildings , from incineration, from construction equipment, and from waste transport vehicle emissions . 

The evaluation does not include emissions from the process of treating high-level waste because high
level waste treatment is outside the scope of the WM PEIS. However, to the extent possible , these 
emissions were considered in the cumulative impacts analysis for the appropriate sites (see Volume I, 
Chapter 11). 

Criteria pollutant emissions from electric power generation were not included because electric power at 
the sites is supplied by commercial utilities . Indirect impacts from commercial power generation are 
not evaluated for many of the same reasons that impacts of commercial management of hazardous 
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waste were not analyzed. DOE assumed that, if power is available from he 'li , e tilit has tak 
the appropriate steps to supply the power, including the preparation of environmental permits and 
impact reports . Impacts to the power generation infrastructure were evaluated in the WM PEIS . 

Comment (4455) 
DOE's assertion that emissions of hazardous air pollutants, including radionuclides, were estimated to 
be below applicable standards at every site is inadequate because (1) the standards exclude radon, 
(2) they do not cover all toxic substances, and (3) the radionuclide standards are extremely loose in 
terms of the radionuclide exposures allowed ( compared to standards that would limit cancer risks from 
all airborne exposures to less than one in one million, which happens to be a trigger value for 
reevaluation of regulatory limits for air toxics in the Clean Air Act of 1990). A 10 millirem limit 
would allow cancer risks of one in one thousand from a lifetime of exposure. 

Furthermore, stating in the WM PEIS that emissions from certain alternatives could cause adverse air 
quality impacts does not provide enough information to understand the nature of the adverse impacts , 
differences in the probabilities, or degree of impacts among the alternatives . DOE should include 
details on what the adverse impacts are and how much adverse impact is expected. 

Response 
The comparison of estimated emissions to applicable standards is an established practice that is common 
in a variety of site assessment applications, including risk assessments for cleanup and NEPA reviews. 
The comparison of emission estimates to applicable standards is useful to give the public and 
decisionmakers a context for judging the significance of potential impacts. Additional details about 
potential adverse impacts associated with the exceedance of an existing standard would have been 
considered in the development and promulgation of the standard. The WM PEIS considers potential 
health and ecological risks associated with airborne releases from waste management facilities in the 
Health Risks and Ecological Resources Impacts sections of the waste-type chapters. 

The air quality analysis evaluates compliance with standards for constituents regulated under air quality 
statutes. Unregulated constituents do not have emission or concentration limits and , therefore, DOE 
could not evaluate them for air quality impacts , although it did evaluate these constituents in terms of 
health risks if appropriate dose conversion or toxicity factors were available. Details about potential air 
quality impacts are provided in Chapters 6 through 10 in Volume I of the WM PEIS. Any sitewide or 
project-level NEPA documents would also evaluate air quality impacts. 

Comments about the relative degree of protectiveness of existing standards are outside the scope of the 
WM PEIS . 

Comment (4461) 
How could transuranic waste be managed so that it would not affect the air quality at most or all sites? 
Which standards were exceeded at LANL and WIPP for treatment to land disposal restrictions , and by 
how much? What mitigating measures were considered to prevent such exceedances , and what were 
their impacts? If mitigation was not evaluated, DOE should evaluate it as part of the WM PEIS . 

I 

Response 
As described in Section 8.5.3 in Volume I, the standard that DOE predicted transuranic waste treatment 
could exceed at LANL and WIPP is the 10 mrem per year NESHAP standard . This section also states 

5-175 



Volume V - Comment Response Document 

5.3 Air Quality 

that treatment of transuranic wa te would require additi nal control mea ure to reduce emissions to 
acceptable levels. Potential mitigation measures that DOE could implement to control or reduce human 
health risks and environmental impacts at each site are summarized in Chapter 12 in Volume I. These 
measures would be considered in greater detail in sitewide or project-level NEPA reviews conducted 
prior to decisions to construct waste management facilities at particular locations at DOE sites . The 
extent to which risks and impacts can be reduced or eliminated depends on conditions at individual 
DOE sites . 

Treatment of transuranic waste to land disposal restrictions produced the greatest impacts to air quality 
of the three treatment options evaluated (WIPP waste acceptance criteria, reduced gas generation, and 
land disposal restrictions) due to the use of thermal treatment (incineration) for volume reduction and 
destruction of hazardous constituents. Incineration does not destroy radionuclides. The other treatment 
methods were not predicted to exceed air quality standards. 

Comment (4516) 
The 10% thresholds used by DOE to determine if air quality impacts could be significant seem to be 
based on an arbitrary percentage; this is not a well thought out method to reliably screen out 
insignificant impacts from further analysis . 

EPA procedures for determining when detailed air quality impacts analysis is required are in the 
October 1990 EPA (Draft) New Source Review Workshop Manual, and should be used for this purpose 
instead of the 10% threshold. The draft manual includes guidance on prevention of significant 
deterioration (PSD) and nonattainment area permitting, and is published by the EPA Office of Air 
Quality Planning and Standards. Although the manual is labeled a draft, it is the procedure actually 
being used by EPA and many State agencies . 

The manual includes specific procedures for determining when emissions are low enough to not cause 
significant environmental impacts and require further analysis. 

The procedures used in the WM PEIS should be documentably consistent with ( or more conservative 
than) the procedures in applicable EPA regulations and guidelines. The Draft WM PEIS fails to 
provide an adequate analysis of the reliability of the 10% of threshold procedure for screening out 
insignificant impacts, without also inappropriately screening out what could be significant impacts. 

Response 
The analysis in the WM PEIS was performed to obtain a relative comparison of air quality impacts 
from the various alternatives, rather than to determine compliance or develop operational plans and 
procedures. Before the approval of any waste management facility, detailed air quality analysis would 
be performed in which individual criteria air pollutant concentrations from the facility would be 
calculated for comparison with the National Ambient Air Quality Standards, using approved methods . 

Section C.4.2 in Volume III of the WM PEIS describes the methods that DOE used in the air quality 
impact analysis . 
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Comme (4542 
In addition to prevention of significant deterioration (PSD) increments , DOE should consider in the 
WM PEIS limits on impacts in EPA regulations (especially in areas exceeding the standards), along 
with emission offset requirements . 

Response 
The air quality analysis in the WM PEIS compared em1ss10ns in attainment regions to the PSD 
increments, and compared emissions in nonattainment regions to general conformity rule de minimis 
levels. 

Emission offsets would be evaluated in sitewide or project-level NEPA documents if air quality 
standards are predicted to be exceeded. 

Comment (4543) 
DOE should justify the assumption in Section 5 .4.2 of the Draft WM PEIS that transportation would 
not significantly contribute to hazardous air contaminants during routine operations. Drums of 
hazardous waste are often not properly sealed (rates of improper sealing around 1 % have been 
reported). 

Response 
Significant emissions of hazardous air pollutants from improperly sealed drums during transport are 
unlikely. An improper sealing rate of 1 % would mean that 1 hazardous waste drum in 100 was 
improperly sealed. Most drums contain chemicals that are not volatile. In an entire year (fiscal 
year 1992), only 63 shipments contained chemicals that were poisonous by inhalation (i.e. , volatile and 
toxic). Slow leaks of such chemicals would have very small hazard zones because the leak rates would 
be very low. The scenario of a leak is more akin to an accidental release scenario , in which the 
concern is for human health risk and not air quality . The transportation and facility accidents analyzed 
in the WM PEIS address the impacts of such leaks. 

Comment (4549) 
DOE should evaluate the impacts of dust, radionuclides , and vapors from material handling and 
disposal of waste. 

Response 
According to the resource use estimates prepared to support the WM PEIS, significant quantities of 
hazardous materials would not be handled as part of the waste management activities . DOE would 
perform any materials handling that does occur in accordance with Occupational Safety and Health 
Administration requirements and manufacturer recommendations . Therefore, the air quality impacts of 
emissions from materials handling are likely to be of lesser significance. Human health impacts from 
materials handling are evaluated in the health risk section of each waste-type chapter (Chapters 6 
through 10) in Volume I. 

Fugitive dust would be generated during land clearing . This dust would be minimized by the 
implementation of standard dust suppression measures. Impacts from fugitive dust would be similar to 
impacts from commercial activities that involve clearing land (e.g ., road construction, construction of 
housing developments, etc .). These impacts would be site-specific and , therefore , are not appropriate 
for programmatic decisionmaking . 

5-177 



Volume V - Comment Response Document 

5.3 Air Quality 

Low-level mixed waste would be treated to remove, de troy , or immobilize hazardous constituents 
before they are sent to the disposal facility. In addition, most low-level mixed waste and low-level 
waste would be grouted or polymerized before disposal. Therefore, there would be no significant air 
emissions of radionuclides or hazardous constituents from the disposal facility. 
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Comment (155) 
he assumption made for Hanford that the only significant expo u e pathway 1s through mfa e atc:1 

is wrong . The main pathway for exposure is groundwater. 

Response 
As stated by the commentor, the primary water-borne pathway for the movement of contaminants at 
Hanford is through groundwater. However, this groundwater eventually discharges to the Columbia 
River, where exposure to the public can also occur . As described in the Draft and Final WM PEIS in 
Volume I, Section 5.4.1.3, and Volume III, Appendix D, the primary exposure pathway analyzed for a 
disposal unit is the groundwater pathway. Health risks were estimated for a hypothetical farm family 
living 300 meters (984 feet) downgradient from the disposal facility . 

Comment (166) 
Failure of old storage tanks could be a much worse hazard to streams and groundwater than the 
incinerator accident that was the focus of the WM PEIS analysis. 

Response 
DOE assumes that the commentor is concerned about low-level mixed waste or low-level waste 
storage, since the storage of liquid high-level waste is outside the, scope of the WM PEIS, there is little 
liquid transuranic waste stored at DOE sites, and hazardous waste is accumulated for no more than 
90 days before being processed for treatment or disposal. 

There are several reasons why storage tank failure was not specifically modeled in the WM PEIS risk 
analysis. First, as stated in Volume I, Section 6.4 .3, the PEIS does not analyze accidents for current 
waste storage because the maximum waste volumes would accumulate (leading to a maximum potential 
accidental release) independent of alternatives. Therefore, releases due to storage facility accidents 
would not help to discriminate among PEIS alternatives. Second, the PEIS addresses the issue of risks 
due to groundwater contamination in Volume I, Sections 6.4.1.8 and 6.4.1.9. In the groundwater 
scenario, the likely source for groundwater contamination is failed waste disposal cells. The failure of 
low-level mixed waste storage tanks (most stored liquid radioactive waste is low-level mixed waste) is a 
less likely cause of groundwater contamination because low-level mixed waste tanks are typically inside 
secondary containment structures and are regularly inspected, in accordance with RCRA requirements . 
Potential environmental impacts from waste storage accidents are provided in sitewide or project-level 
safety analysis reports or NEPA documentation. 

Comment (374) 
I am very concerned about what BNL is dumping into the Peconic River right now. Any release of 
wastes from BNL could "wreak environmental havoc" on the Peconic River and other water resources . 

Response 
The current conditions at BNL are summarized in Volume I, Section 4.4 .2, of the WM PEIS. 
Additional details are presented in the WM PEIS Affected Environment Technical Report , which is 
available in the DOE public reading rooms listed in Section 1.9 in Volume I of the Final WM PEIS . 
Section 2.15 .2.1 of the WM PEIS Affected Environment Technical Report states that BNL has five 
National Pollutant Discharge Elimination System (NPDES) permitted outfalls to recharge basins and 
one NPDES permitted outfall to the Peconic River. Wastewater is discharged at an average rate of 
3. 8 million liters (1 million gallons) per day. Permit compliance for all NPDES outfalls was 99. 9 % in 
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1991. Discharges to the Peconic River met all radioactive discharge limits. Only iron, pH, and 
1, 1, 1-trichloroethane exceeded permit limits on a few occasions. 

More recently, in 1995 BNL implemented a new State Pollutant Discharge Elimination System 
(SPDES) Permit that provides for additional monitoring and more stringent discharge standards . 
During 1995, BNL's compliance record was similar to that of 1991. They exceeded their permit 
requirements on several occasions. The majority of these exceedances were due to failure to reduce 
biological oxygen demand and total suspended solids by 85 % . The effluent concentrations of these 
parameters complied with discharge standards . This was a result of the dilute nature of BNL' s sewage 
influent to their sewage treatment plant. The new SPDES Permit reduced the silver limit from 
50 micrograms per liter to 15 micrograms per liter. Two exceedances of the silver limitation occurred 
in March 1995 (17 micrograms per liter) and November 1995 (15 .2 micrograms per liter) . BNL has 
taken actions to reduce silver bearing wastes by replacing photo-developing operations in two buildings 
with digital photographic equipment. 

In addition to outfall monitoring, the Peconic River is monitored for radioactive and nonradioactive 
parameters at three onsite and four offsite locations . Carmans River is also sampled as a background 
location. In 1991, all radionuclide concentrations were within applicable limits and did not exceed 
10% of the State and Federal Drinking Water Standards. All nonradioactive analyses were consistent 
with the offsite control location and with historical data except for toluene, 1, 1, 1-trichloroethane, and 
xylene. The exceedances for t?luene and xylene are probably associated with a non-BNL source. 

So far as new waste management facility discharges are concerned, DOE did not attempt to evaluate 
the potential effects of waste management facility effluents on surface water quality and aquatic 
ecosystems at any site in the WM PEIS because any credible analysis would require knowing exactly 
where on the site the waste management facilities would be located and where effluents would 
discharge, and the specific locations of the facilities are not being determined in the PEIS. Sitewide 
and project-level NEPA reviews would address the potential for those effects. 

Comment (410) 
It is not acceptable to me or my family that drinking water could be contaminated with radioactive 
waste . 

Response 
DOE agrees that contamination of drinking water resulting from WM PEIS decisions would be 
unacceptable. DOE would construct and operate its proposed waste management facilities in 
compliance with applicable regulations, minimizing the potential for contamination. Before disposing 
of these wastes at any site, DOE would perform detailed sitewide or project-level NEPA analyses of 
potential effects of disposal to human health and the environment. 

Comment (1323) 
The protection of water resources is of great importance. Groundwater impacts need to be considered 
in the WM PEIS. 
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Response 
The environmental impacts described in this PEIS address the range of natural and human resource 
issues pertinent to the alternatives under consideration in this PEIS . This includes evaluating impacts to 
water resources. 

Impacts evaluated for water resources include impacts on water availability due to water use and 
wastewater discharge from managing low-level mixed waste, low-level waste, transuranic waste, high
level waste, and hazardous waste and impacts from disposal of low-level mixed waste and low-level 
waste on groundwater quality . The WM PEIS evaluates impacts to groundwater quality caused by the 
migration of radionuclides and other hazardous chemicals that could leach from disposal facilities over 
time. The PEIS employed several analytical models to gauge the impacts on groundwater at a 
hypothetical well 300 meters (984 feet) from the center of the disposal facility. Estimated 
concentrations of groundwater contamination generated by the models were then compared to standards 
for drinking water . Section 5.4.3 in Volume I and Section C.4.3 .4 in Volume III also provide a 
qualitative discussion of other potential impacts to water resources. 

The Final WM PEIS has been revised to incorporate air analysis of the potential for collective risk from 
waste disposal. Section 5.4 .1.2.3 in Volume I of the WM PEIS describes the methodology used in the 
analysis, which involves consideration of a number of site-specific parameters. The results of this risk 
vulnerability screening analysis for low-level mixed waste and low-level waste disposal are presented in 
Volume I, Sections 6.4.1.9 and 7.4 .1.8, respectively . 

Comment (1822) 
We have no comments or concerns for water quality impacts in relation to the generalities of this 
project; however, a more detailed EIS addressing the specific impacts to the Norfolk Naval Shipyard 
would allow for specific comments. 

Response 
If the decisions described in the WM PEIS Record of Decision would substantially change the way low
level mixed waste is managed at the Norfolk Naval Shipyard, additional NEPA reviews would be 
necessary . Site-specific water quality issues would be considered during such reviews . 

Comment (2528) 
Volume I, Section 5.4.3 .3, states, "Process waste waters from waste treatment facilities would be 
discharged to existing wastewater treatment facilities, where possible. " This sentence doesn't make 
sense. 

Response 
DOE revised the sentence in Section 5.4.3.3 in Volume I to state that aqueous wastes from the waste 
treatment facilities would be conveyed to existing wastewater treatment facilities, where possible. 

Comment (2864) 
The WM PEIS must do more than identify sole-source aquifers . It must discuss in greater detail the 
potential impact on such aquifers . State designations of wild and scenic rivers also should be included . 
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Response 
The water quality analysis in the WM P I compares predicted contaminant concentrations from waste 
disposal to drinking water standards or their equivalent. This is a conservative approach and is done 
regardless of whether the groundwater is a current or potential source of drinking water . Comparison 
to drinking water standards would be protective of sole-source aquifers, since EPA guidance requires 
that contamination in a sole-source aquifer not exceed drinking water standards. In any event, if 
disposal over a sole-source aquifer is required, DOE would meet all requirements for such disposal. 

DOE would conduct sitewide or project-level NEPA reviews before constructing any disposal facility . 
In addition, a detailed disposal performance assessment would be prepared that would evaluate the 
performance of the disposal facilities over time, and would assist DOE in complying with all applicable 
regulations, including those pertaining to waste disposal over a sole-source aquifer. 

State designations of wild and scenic rivers were included in the WM PEIS analysis. 

Comment (2940) 
The logic that since groundwater is used as the source of water and, therefore, surface water resources 
are not affected, is flawed. Volume I, Section 5.4.3, states that groundwater is used as the source of 
water supply at BNL and, therefore, surface water resources would not be affected by water 
withdrawals at this site. Using groundwater as a source of water can indeed influence surface-water 
bodies, where the aquifer(s) in question are shallow (as at BNL). Many of the surface waters on Long 
Island are groundwater fed and significant drawdown of the water table by pumping operations for 
public water supply, sewage treatment, and other purposes has in many cases resulted in the drying of 
streambeds or the alteration of streamflow. In addition, due to the nature of the Snake River Plain 
Aquifer, with discharge from the aquifer forming a major source of water in the Snake River at points 
in the south-central portion of Idaho below Milner Dam, any and all groundwater usage at INEL results 
in some impact to surface waters. Since surface water and groundwater are interconnected, explain 
how any action that affects one would not affect the other. This impact might or might not be small, 
but it should not be disregarded. 

Response 
Section 5 .4. 3 in Volume I of the WM PEIS lists several assumptions used in evaluating potential 
impacts to water resources. These assumptions include the relationships of surface water and 
groundwater withdrawals at various sites for water use requirements. Although it is true that at many 
sites surface water and groundwater are interconnected, impacts to groundwater resources are likely to 
be small as a result of surface water withdrawals at these sites, and vice versa. The text in question 
was revised to recognize the interconnection of the groundwater and surface water resources. 

The WM PEIS Environmental and Socioeconomic Impacts Methods and Results Technical Report, 
which is available in the DOE public reading rooms listed in Section 1.9 in Volume I of the Final WM 
PEIS, provides more information on potential impacts to water resources at the sites. 

Comment (2950) 
Without a complete discussion of the "hypothetical" technologies involved, the veracity of the water 
resources analysis is impossible to ascertain. 
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p 
The generic technologies used in the WM PEIS analysis of impacts from waste management activities 
are described in a series of technical reports. These technical reports are listed in Section 15 .2 in 
Volume I, and are available in the DOE public reading rooms listed in Section 1.9 in Volume I of the 
Final WM PEIS. 

Comment (2951) 
At BNL, it is becoming more apparent that discharges to the Peconic River, a discharging stream at 
many times and for some distance beyond the site boundaries, has caused a portion of the site's 
environmental contamination. Because a stream or river has the potential for much quicker transport 
than groundwater, with concurrently much less degradation of radionuclides or organics , it seems 
reckless to so readily discount this mode of transport (given at least one site with high groundwater 
where stream transport has caused environmental contamination beyond the site boundaries). 

Response 
Section 5.4 .3 in Volume I of the WM PEIS states that seepage of contaminated groundwater from 
disposal facilities could contaminate surface water. This would be expected to occur at sites with 
shallow groundwater, and surface water bodies that are fed by groundwater discharge (springs). 
Where contaminated groundwater discharges to the surface , dilution in "clean" surface waters would 
cause concentrations of contaminants in surface water to be lower than concentrations in groundwater . 
Therefore, the groundwater pathway was assumed to be the major pathway for movement of 
contaminants beyond the disposal facility boundary, and was the pathway that was examined in detail. 

The analysis was performed using a hypothetical well located 300 meters (984 feet) downgradient from 
the center of the disposal facility . Since the 300-meter well would be located between the disposal unit 
and any surface water discharge point, contaminants would reach the well in less time and at higher 
concentrations than at a surface water spring. Therefore, a farm family using groundwater from the 
300-meter well would have a greater risk of adverse health effects than a family using surface water . 

Section 5.4.3 in Volume I and Section C.4.3.4.10 in Volume III have been revised to provide a more 
detailed discussion of the potential vulnerability of sites to surface water impacts from waste 
management actions. DOE believes that because specific locations of waste management facilities on 
the sites will not be selected based on the WM PEIS, a detailed surface water quality analysis is more 
appropriate in sitewide or project-level NEPA reviews. 

Comment (2980) 
As construction activities for a sewage treatment plant upgrade at BNL have called for the dewatering 
of over 1 million gallons per day of organics and tritium contaminated groundwater, the WM PEIS 
analysis does not fully anticipate all possible water resource impacts from construction activities . 
Section 5.4 .3 and Tables 6.6-1 and 7.6-1 and underlying analyses should be adjusted for possible 
dewatering activities . 

Response 
BNL no longer plans to conduct dewatering for construction of improvements at the sewage treatment 
plant. Note , however, that the quality of the water that would have been discharged by dewatering 
would have met all applicable effluent quality standards. 
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Comment (3106) 
The fifth assumption in Section C.4.3.3 (fifth bullet) is not valid for the Hanford Site because 
(1) existing sanitary treatment plants do not have the capacity to treat additional sanitary waste ; 
(2) existing process treatment plants might not be able to treat the wastewater generated by these 
treatment facilities ; and (3) State regulations are not considered. 

Response 
The WM PEIS does not include sanitary wastewater treatment capability in the waste management 
facilities that could be constructed at each site . Therefore, it was assumed that sanitary wastes would 
be discharged to existing treatment facilities . Impacts to sanitary wastewater treatment plants at the 
sites are evaluated in Volume I, Sections 6.12, 7.12, 8.12, 9.12, and 10.12. These sections note that 
Hanford has little excess wastewater treatment capacity. 

The WM PEIS assumes that additional process wastewater treatment capability will be included in the 
waste management facilities that could be constructed at each site such that effluent will comply with all 
applicable Federal and State regulations. Existing sanitary or process wastewater treatment facilities 
will be used if capacity is available. 

This clarification of the WM PEIS treatment of sanitary wastewater plants and process wastewater 
plants was added to Section C .4 . 3. 3 in Volume III. 

Comment (3107) 
The eighth and tenth assumptions in Section C.4.3.3 suggest that wastewaters would not be discharged 
to surface water or groundwater. However, since the construction of evaporation facilities is not 
mentioned , it appears these discharges were inadvertently ignored. 

Response 
DOE corrected Section C.4 .3.3 in Volume III to say that surface water resources would not be affected 
by effluent discharges at Hanford , INEL, LANL, LLNL Site-300, NTS, Pantex, or WIPP, because 
generally, wastewaters are discharged to dry stream beds or man-made ponds, and not to natural
flowing surface water bodies . 

Comment (3109) 
State regulations on the discharge of process wastewater differ, and should be evaluated and 
considered . 

Response 
DOE will comply with all applicable State standards at sites, once these sites are selected . DOE did not 
evaluate the impacts of wastewater discharges on surface water resources. Section 5.4.3 in Volume I 
and Section C.4.3.4.10 in Volume III have been revised to provide more detailed discussions of the 
potential vulnerability of sites to surface water impacts from waste management actions . DOE believes 
that because specific locations of waste management facilities on the sites will not be selected based on 
the WM PEIS, a detailed surface water quality analysis is more appropriate in sitewide or project-level 
NEPA reviews . 
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Comm t ( 4) 
Water contamination constitutes irreparable damage unless DOE can prove that the water can be made 
pure and clean again. 

Response 
DOE will comply with all applicable regulations for waste management including DOE Orders that 
require that releases be maintained as-low-as reasonably achievable (ALARA). This will help to ensure 
that significant impacts to water quality do not occur. 

As described in Chapter 12, if any adverse impacts do occur, mitigation measures can be used to 
reduce impacts to water quality . The measures could include ( 1) changing the engineering design to 
increase recycle and reuse of water within the facility (e.g., zero discharge facility design), (2) limiting 
the disposal of problem isotopes or storing waste containing problem isotopes until radioactive decay 
decreases their concentrations , (3) changing the waste form (e .g., vitrification) to reduce leaching, and 
(4) changing disposal facility design to provide greater isolation. 

Also, as described in Appendix H, DOE is involved in the development of advanced technologies that 
could further reduce emissions to the environment, and facilitate cleanup of accidental releases . DOE 
expects that future technological breakthroughs will reduce emissions from waste management 
activities. 

Comment (3593) 
Nowhere in the WM PEIS are exact calculations on current surface water quality or groundwater 
quality at the sites stated--a pertinent and vital aspect of evaluating special exposure pathways with 
respect to subsistence consumption of fish, game, or native plants. We have only found general 
statements on surface water and groundwater contamination (e .g., Chapter 4) Also , potential impacts 
on groundwater in the WM PEIS focus more on "availability" not adequately on quality or impacts 
from regulated and unregulated releases. We feel DOE has avoided fully assessing and documenting 
such impacts and calculations on both groundwater and surface water because publication of such 
figures would lead to self-implication of just how out of compliance DOE is under the applicable 
statutory laws and regulations . 

These figures must be fully assessed and documented in order to make informed decisions in regards to 
any and all aspects of "waste management" of DOE's nuclear and hazardous materials inventory and 
future inventories. Avoidance of fully assessing the current state of a primary media--water--and 
potential impacts, would be blatant noncompliance with the purposes and regulations of NEPA . 
"Assumptions" of current water quality are not acceptable and both surface water and groundwater 
must be determined before any commitment of resources. 

Response 
In the WM PEIS, DOE did not specifically address impacts to aquatic life or to subsistence fishermen 
and hunters at the sites because of the array of assumptions that would have to be made about site
specific variables involved in such an analysis and because the analysis would require identifying 
specific locations of proposed waste management facilities on sites, which is not part of the 
programmatic decisionmaking . Sitewide and project-level NEPA reviews would be the appropriate 
context for this type of analysis. Further, based on the programmatic analysis of land requirements at 
the sites to implement any of the waste management alternatives , DOE believes it will have sufficient 
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flexibility to avoid or minimize any environmental or human health ·mpacts, including any potentially 
disproportionate high and adverse impacts to Native Americans , minorities, or low-income populations , 
through selection of different waste management technologies or facility location. 

Due to the programmatic nature of this study and in order to facilitate the comparison among potential 
programmatic sites, the WM PEIS water resources analysis is generic in character. The methodology 
pertaining to water quality impacts from disposal of low-level mixed waste and low-level waste is 
provided in Section 5.4 .3.2 in Volume I. 

Groundwater quality could be affected in the future if there is a loss of institutional control at disposal 
sites and subsequent deterioration of disposal facility integrity . Contaminants could then leach into 
groundwater. DOE analyzed this possible effect used the modeling for the human health risk 
assessment. The transport and fate of disposed radionuclides, and hazardous constituents were 
estimated using the Disposal Unit Source Term (DUST) and Multimedia Environment Pollutant 
Assessment System (MEP AS) models that tracked the contaminants as they moved from the disposal 
location to the point of exposure for a hypothetical farm family drawing water from a well 300 meters 
(984 feet) downgradient of the center of the disposal facility. DOE will further evaluate the 
performance of disposal facilities at each site in detail through DOE's performance assessment process . 
If significant groundwater contamination were predicted by the performance assessment process, 
changes in the waste acceptance criteria would be made to limit disposal of the waste predicted to cause 
the significant groundwater contamination. The waste would require further treatment prior to 
disposal, would be disposed of at another DOE site where the waste meets the waste acceptance 
criteria, or would be stored until a method was found to treat or dispose of the waste. 

While the primary water-related impacts from waste management activities are likely to be through 
groundwater, nevertheless, there might be sites at which waste management activities could cause 
surface water impacts. Based on a comparison of selected environmental data at the sites, the 
vulnerability of the sites to surface-water impacts was estimated. These data include (1) precipitation; 
(2) the characteristics of major surface-water bodies near the site such as distance to the site and flow 
rate; (3) the presence of groundwater discharge to surface-water bodies near the site; and (4) the 
presence of nearby surface-water supply intakes downstream from the site. This vulnerability is found 
in Section C.4.3.4.10 in Volume III. Impacts on surface-water resources and drinking-water supplies 
would be examined in more detail after the waste management facility locations on the sites are 
selected. 

Chapter 4 of the WM PEIS provides information to characterize the pertinent environmental conditions 
(including water resources) at sites potentially affected by implementation of the various waste 
management alternatives. Additional information is provided in the WM PEIS Affected Environment 
Technical Report, which is available in the DOE public reading rooms listed in Section 1.9 in Volume I 
of the Final WM PEIS . 

Comment (44S1) 
Water quality criteria and air pollution from groundwater are pertinent to groundwater if the 
groundwater is brought to the surface and used for irrigation. Compliance issues and the 
environmental impacts of such groundwater usage should be included in the WM PEIS . 
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Response 
Drinking water criteria were used to evaluate the impacts of concentrations of radionuclides and 
chemicals in groundwater used as a source of drinking water . The hypothetical farm family scenario 
also considers the use of groundwater contaminated from waste disposal for irrigation. However, the 
impacts of groundwater used for irrigation or groundwater recharge to surface water on surface water 
quality were not evaluated. Air quality impacts due to emissions of hazardous air pollutants during 
groundwater use also were not evaluated. DOE believes that the contributions of irrigation water from 
a single farm to adverse air quality would be negligible . 
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Comment (179) 
Because Site 300 is at a higher elevation than the City of Tracy and the area is subject to significant 
seismic activity, there is a strong concern that storage containers could leak and contaminate the aquifer 
that supplies the City's drinking water. A water shortage could result if the City of Tracy's aquifer 
becomes contaminated by wastes stored at Site 300. DOE should be aware that the City of Tracy has 
three high-capacity water wells that are located approximately 3 miles from Site 300. 

Response 
As described in Sections 6.3.5 and 7.3.5 in Volume I of the WM PEIS, DOE selected 16 candidate 
low-level mixed waste and low-level waste disposal sites for evaluation based on a screening it 
performed to be consistent with the States under the Federal Facility Compliance Act. The screening 
applied three exclusionary criteria, one of which was that the waste disposal facility could not be within 
200 feet of a seismic fault. Section 4.4.6 in Volume I does mention major earthquake faults in the 
LLNL area . A supporting document, the WM PEIS Affected Environment Technical Report, contains 
more detailed information on seismic activity near LLNL. This report is available in the DOE public 
reading rooms listed in Section 1. 9 in Volume I of the Final WM PEIS. 

Appendix F in Volume IV of the PEIS describes the accident scenarios caused by seismic events 
(earthquakes) at the sites during which exposure to chemical or radiological constituents of the waste 
could occur. Facility accident results for low-level mixed waste are presented in Volume I, 
Sections 6.4.3 (low-level mixed waste), 7.4.3 (low-level waste), and 8.4 .3 (transuranic water). 
Additional information on accident scenarios and health risks from accidents initiated by earthquakes is 
provided in Appendix F (Volume IV) and Appendix D, (Volume III) respectively. Thus, DOE 
decisionmakers have information in the PEIS to account for seismic activity in the vicinity of LLNL 
when deciding on the preferred alternative. 

Wastes would be managed in compliance with all regulatory requirements. Any waste storage facility 
located at LLNL would be built with sufficient containment and would be carefully monitored. In 
addition, no liquid low-level mixed waste or low-level waste would be disposed of. Under normal 
operations, wastes would not come in contact with surface water, groundwater, or soils. Spilled wastes 
would be cleaned up in accordance with all applicable regulations. Furthermore, LLNL would be 
equipped with sufficient safety and emergency response capabilities to minimize the potential for leaks 
to contaminate surface water and groundwater. 

The potential for a mixed waste facility at Site 300 to cause contamination of the water-supply aquifer 
tapped by the Tracy municipal water supply wells is extremely remote. The municipal water supply 
wells in Tracy tap water within the Tulare Formation. This unit is absent from Site 300. Groundwater 
below Site 300 occurs in the Neroly and Cierbo Formations. These units, where present below Tracy, 
are significantly deeper than the overlying Tulare Formation. There appears to be no subsurface 
pathway for pollutants in groundwater at Site 300 to enter the Tulare Formation, and from there the 
Tracy wells. In addition, the Tracy municipal water supply wells are 3 to 5 miles from Site 300. 
Pollutants would be appreciably attenuated in transport. Also, all surface water at Site 300 drains to 
Corral Hollow Creek. This creek ultimately drains to the San Joaquin River in the south Tracy area. 
The creek flows intermittently and only along certain parts of its length; it has little to no baseflow. 
Therefore, surface water is unlikely to be a major pathway for contamination to reach the Tracy water 
supply wells. 
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Section 6.6.2 and 7.6.2 in Volume I of the WM PEIS showed that hy othetical leak of waste from 
disposal units at LLNL would present a low-risk to users of groundwater, even those who use water 
from a hypothetical well 300 meters (984 feet) immediately downgradient from the center of the 
disposal facility . 

If DOE selected a particular site for a new waste treatment, storage, or disposal facility as a result of 
the WM PEIS analysis, it would prepare additional sitewide or project-level NEPA reviews . The 
specific design basis and exact location of the waste management facility would be identified in that 
document, which would consider potential earthquake impacts . DOE would design, construct, operate, 
and maintain waste management facilities in accordance with appropriate local seismic standards . 

Comment (577) 
Nuclear waste storage could contaminate the sole-source aquifer that supplies drinking water to 
residents around BNL. Contamination of the drinking water would increase the already high incidence 
of breast cancer on Long Island. 

Response 
The WM PEIS evaluates impacts to groundwater quality caused by the migration of radionuclides and 
other hazardous chemicals that could leach from low-level waste and low-level mixed waste disposal 
facilities over time. The PEIS employed several analytical models to gauge the impacts on 
groundwater at a hypothetical well 300 meters (984 feet) from the center of the disposal facility. 
Estimated concentrations of groundwater contamination generated by the models were then compared 
to standards for drinking water . 

As described in Sections 6.6.2 and 7.6.2 in Volume I, the WM PEIS water quality analysis indicated 
that disposal of low-level mixed waste and low-level waste at BNL would not cause groundwater 
concentrations to exceed drinking water standards that were used as an indication of acceptable 
groundwater quality. This was true of all waste management alternatives studied. 

Note that the WM PEIS health risk analysis considers site baseline risk only as a component of 
cumulative impacts. In Chapter 11 (Volume I of the WM PEIS) , baseline risk is considered as the 
potential effect of existing site-related actions on population exposure and risk. The analysis does not 
include regional epidemiological or health statistics information, such as the rate of cancer incidence on 
Long Island . The estimated risks of the proposed waste management actions at BNL must be 
considered as excess latent cancer incidence or fatality risks that would be added to the existing 
baseline. The estimated incremental risks from the disposal of low-level mixed waste and low-level 
waste at BNL are presented in Sections 6.4 .1.8 and 7.4.1.7 in Volume I, respectively. 

The potential relationship between cancer rates on Long Island and BNL site activities is currently 
under independent investigation by a number of local organizations through funding provided by the 
National Cancer Institute . In addition, Suffolk County has named an independent group to analyze the 
influence of BNL actions on public health in communities surrounding the site . 

Any new disposal facility at BNL would be designed and located in accordance with all applicable 
regulations. In addition, best management practices for stormwater management would be 
implemented to ensure that significant quantities of potentially contaminated runoff would not reach the 
river . DOE would perform sitewide or project-level NEPA reviews before constructing any disposal 
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facility . In addition, a detailed dispo al performance assessm nt would b pr p r d that would evaluate 
the performance of the disposal facilities over time , and would assist DOE in complying with all 
applicable regulations , including those pertaining to waste disposal over a sole-source aquifer. 

Comment (1556) 
Table 11-9.2-10 lists radioactive concentrations in groundwater for disposal at NTS. The table does not 
list tritium. 

Response 
Tritium was included as a component of the waste that DOE assumed would be disposed of at NTS. 
As discussed in Section 5.4.3 .2 in Volume I of the WM PEIS, DOE evaluated impacts to groundwater 
quality caused by the migration of radionuclides that leach from disposal facilities over time. DOE 
calculated concentrations of radionuclides at a hypothetical groundwater well 300 meters (984 feet) 
from the center of the disposal facility. The analysis accounted for radioactive decay during the time 
period between disposing of the wastes and loss of containment.' Radionuclides such as tritium with 
short half-lives would tend to decay to acceptable levels before they reached the hypothetical well . 
Radionuclide concentrations in the groundwater were then compared to DOE or EPA drinking water 
standards. Table 11-9.2-10 in Volume II does not list tritium because this nuclide would not be present 
at the hypothetical well. In fact, because of the very low infiltration rates at NTS, no contaminant 
would be present above acceptable levels. 

Comment (1727) 
Since groundwater can be a pathway for exposure to contaminants, RFETS, which has a high water 
table, is a poor site for disposal activities . 

Response 
As described in Section D.3 .2.2 in Volume III of the WM PEIS, for all disposal scenarios, It IS 
assumed that shallow land burial will be used at installations west of the Mississippi River and tumulus 
(aboveground vault) disposal will be used at eastern installations . The exceptions are RFETS , which 
disposes in tumulus vaults, and SRS, which disposes in belowground vaults. Aboveground disposal 
was assumed at RFETS after consideration of the high water table at the site. 

As described in Sections 6.6.2 and 7.6.2 in Volume I, the WM PEIS water quality analysis indicated 
that disposal of low-level mixed waste and low-level waste at RFETS would not cause groundwater 
concentrations of radionuclides to exceed or even approach drinking water standards that were used as 
an indication of acceptable groundwater quality. This was true of all waste management alternatives 
studied. Groundwater concentrations of hazardous constituents could exceed drinking water standards 
under the Decentralized Alternative and Regionalized Alternative 1 for low-level mixed waste . 

DOE, would conduct detailed performance assessments of disposal units before disposing of low-level 
mixed waste or low-level waste at RFETS. Potential spills or accidental leakages would be minimized 
by incorporating the following options into the decisionmaking process: modifying the design of 
generic disposal facilities (used in the PEIS analysis) to fit site-specific conditions; modifying waste 
form requirements; optimizing the location of a facility on the site; and imposing waste acceptance 
criteria. 
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Corn.men ( 746 
Expand Tables 6.6-3 and 6.6-4 to identify, for each radionuclide in the tables, whether the standard o 
a particular radionuclide exceeds a DOE Derived Concentration Guideline or exceeds gross alpha or 
gross beta limits of the Safe Drinking Water Act. 

Response 
To improve their readability, the tables in Chapters 6 and 7 in1 Volume I of the WM PEIS do not 
contain information about specific drinking water standards. However, this information is included in 
Volume III, Section C.4.3.5, which describes the methods used to assess water quality impacts. 
Footnotes to the tables in Chapters 6 and 7 in Volume I refer to Appendix C in Volume III for a 
description of the drinking water standards. 

Comment (2064) 
The WM PEIS is incomplete in its discussion of water quality issues. Chapter 5 notes that only water 
quality impacts violating greater than 25 % of the applicable standards were analyzed in more detail. 
The WM PEIS goes on to note that given the 400 % uncertainty associated with modeling groundwater 
impacts , all 25 % or greater effects could exceed the standards. This would seem to call for additional 
discussion of what is a reasonable estimate of the potential for impacts to exceed applicable standards 
and under what conditions this might occur. 

Response 
To focus the water quality impacts presentations in Volume I, Chapters 6 and 7, on potentially 
significant effects, DOE chose a 25 %-of-comparison criteria to highlight sites where waste disposal 
could result in adverse water quality impacts. The 25 % threshold reduced the large number of analyses 
shown in the Site Data Tables (see Volume II) to a manageable number for presentation in Chapters 6 
and 7. Levels greater than or equal to 1 % of the comparison criteria are listed in the Site Data Tables. 
The analysis is further focused because the accompanying text discusses primarily the impacts of 
concentrations that approach or exceed the water quality criteria. 

Section D.4 .2 in Volume III describes the uncertainties associated with groundwater transport of 
contaminants from disposal sites to the water well used by the hypothetical farm family . DOE has 
revised Section D.4 .2 .1, which now states that the most reasonable estimate of the uncertainty in the 
risk predictions in the PEIS for the disposal sites was expected to be approximately one to two orders 
of magnitude . DOE revised Volume III , Section C.4.3.5, and Volume I, Section 5.4, to remove the 
incorrect reference to the uncertainty of 400 % . 

Comment (2449) 
Potential impacts on the Snake River Plain Aquifer should be considered in discriminating between 
alternatives. If there are ongoing activities that contribute to groundwater contamination, they should 
be included in the WM PEIS . If there are no ongoing activities contributing to groundwater 
contamination, that fact should be stated to alleviate concerns related to groundwater contamination. 

Response 
Existing environmental conditions at INEL are summarized in Section 4.4 .5 in Volume I the 
WM PEIS . Additional detail about the affected environment at INEL is presented in the WM PEIS 
Affected Environment Technical Report , which is available in the DOE public reading rooms listed in 
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Section 1.9 in Volume I of the Final WM PEIS. Also see the SNF/INEL PEI for detailed info rmation 
on groundwater contamination at INEL. 

Potential impacts of the waste management alternatives on the Snake River Plain Aquifer are evaluated 
in the water resources impacts sections of the WM PEIS. These include Sections 6.6, 7.6, 8.6, 9.6 and 
10.6 in Volume I. 

The cumulative impacts of waste management actions when added to past, present, and reasonably 
foreseeable future actions are presented in Section 11. 7 in Volume I. DOE added a description of 
potential cumulative impacts to groundwater quality to Chapter 11 of the Final WM PEIS. 

The DOE Workgroup that is responding to Defense Nuclear Facilities Safety Board 
Recommendation 94-2 is moving forward with plans to revise DOE performance assessments for 
radioactive waste disposal sites to include existing contamination and ongoing activities that contribute 
to groundwater contamination. 

Comment (2537) 
Referring to Volume I, Section 6.6.2, a commentor asked, "Why are treatment and disposal assumed in 
the analysis that do not meet EPA standards and so will not be used in practice?" 

Response 
Any new DOE waste treatment and disposal facilities will meet all regulatory requirements . In fact, the 
generic waste treatment, storage, and disposal facilities assumed for the WM PEIS were modeled after 
existing facilities that meet all regulatory requirements. Conservative assumptions about the 
performance of these facilities and their treatment and disposal processes, along with conservative 
environmental transport and fate modeling, produced results in the WM PEIS that tend to overestimate 
impacts. 

Volume I, Section 6.6.2.2, explains that the modeled concentrations of hazardous constituents in the 
groundwater from disposal of low-level mixed waste are largely due to assumptions on the routing of 
wastes through the treatment system. As shown in the low-level mixed waste flow diagram 
(Figure 6.2-1), some wastes containing solvents were assumed to bypass the thermal treatment 
processes. It was also assumed that the solvents in these wastes were not destroyed, but instead, ended 
up in the disposal facility . Some of these wastes contain solvents in large enough concentrations to 
cause problems when they are disposed of. In this case, therefore, the routing of waste would cause 
the problem and not whether the treatment or disposal facilities meet regulatory requirements . 

Comment (2562) 
One might conclude from the discussion in Volume III, Section C.4.3.2, that it is okay to contaminate 
groundwater up to the drinking water standards. Any contamination of the groundwater is 
unacceptable, although it may be unavoidable. What the authors may have intended to say is that 
contaminants below the drinking water standards present a low risk to health. Contamination at the 
drinking water standard is at the threshold where an unacceptable risk to health is present. 
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DOE changed the referenced sentence in Section C.4.3.2 to say that since the drinking water standards 
adequately protect human health, concentrations of contaminants in groundwater at or below these 
levels present a low risk to health. 

Comment (2564) 
In Volume II, Table 11-6.1-13, it is assumed that during normal waste storage operations no water 
would be allowed to come in contact with the wastes and, that during normal waste treatment 
operations, no direct releases to groundwater would occur. Then what would be the source for the 
seepage of contaminated groundwater mentioned in Volume III, Section C.4.3.3, and what would be 
the source for the contaminants identified at 80 to 100% of drinking water standards in Table 11-6.1-13? 
Groundwaters contaminated to 80 to 100% of the drinking water standard are not acceptable. What are 
these values based on? 

Response 
Table 11-6.1-13 in Volume II of the WM PEIS is titled "INEL-LLMW - Percent of Drinking Water 
Standards for Hazardous Constituents in Groundwater from Disposal (Contact-Handled)." The 
contaminants originated from disposal of low-level mixed waste at INEL. Revised analyses performed 
for the Final WM PEIS show no values greater than 10 % of the drinking water standard from low-level 
mixed waste disposal at INEL. 

In addition, Section 6.6.2.2 in Volume I states that the modeled concentrations of hazardous 
constituents in the groundwater from disposal of low-level mixed waste are largely due to assumptions 
on the routing of wastes through the treatment system. As shown in the low-level mixed waste flow 
diagram (Figure 6.2-1), some wastes containing solvents were assumed to bypass the thermal treatment 
processes. It was further assumed that the solvents in these wastes were not destroyed, but instead, 
ended up in the disposal facility . Some of these wastes contain solvents in large enough concentrations 
to cause problems when disposed of. In practice, low-level mixed waste to be disposed of would meet 
EPA standards for treatment and disposal and, therefore, should not produce major impacts to 
groundwater quality. 

Treatment and storage of wastes would not be expected to affect groundwater quality . Only disposal 
would be expected to affect groundwater in a localized area beneath the disposal unit. The release of 
contaminants from the disposal unit could occur in the future as the disposal units degrade. 

Comment (2935) 
Referring to Volume I, Section 5.4, a commentor stated, "absent a discussion of appropriate 
technologies, the reasonableness of DOE's analysis of leachate quality and subsequent downgradient 
water quality is impossible to check." 

Response 
Section 5.4.3 in Volume I of the WM PEIS presents a summary of information on the groundwater 
quality methodology . More detailed information is presented in Section C.4 .3 in Volume III . The 
groundwater quality information was obtained as an offshoot of the health risk analysis . Therefore, 
detailed information on the conduct of the modeling is presented in Appendix D in Volume III and the 
WM PEIS human health risk technical reports . Supporting technical reports are listed in Section 15 .2 
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in Volume I and are available in the DOE public reading rooms listed in Section 1.9 in Volume I of the 
Final WM PEI . 

Comment (2944) 
Given the operating record of DOE sites to date, it does not seem necessary to wait for a loss of 
institutional control for the development of facility deterioration and the onset of impacts to 
groundwater. Does DOE have specific guarantees that facilities will be operated more responsibly? 
Will DOE defend the past 10 years of operating history at BNL without reservations, for example? 
The past 5 years? 

Response 
DOE waste management facilities will be constructed, operated, maintained, and closed in compliance 
with all applicable regulatory requirements. This includes requirements of the Atomic Energy Act for 
radioactive wastes, and the Resource Conservation and Recovery Act and/or Toxic Substances Control 
Act for hazardous wastes. 

As described in Section 6.2.3 in Volume I, two types of disposal were analyzed in the WM PEIS: 
engineered disposal and shallow land burial. However, when disposing of small quantities of waste 
(i.e., less than 700 cubic meters per year), aboveground silos were assumed. All of the of low-level 
mixed waste disposal facilities assumed in the PEIS were designed to meet all applicable RCRA 
disposal requirements. 

The PEIS evaluated above-grade engineered disposal at BNL. These types of facilities utilize concrete 
to maintain facility integrity. As described in Section 6.4.1.2 in Volume I, DOE assumed that above
grade engineered disposal facility integrity would be maintained for 300 years. Although leakage from 
the disposal facility could occur prior to closure, as stated in Section C.4.3.5 in Volume III of the 
PEIS, impacts from leakage during operations and institutional control are unlikely because leachate 
and groundwater monitoring are likely to detect any leak before significant degradation of groundwater 
quality could occur. 

DOE is committed to remediating environmental impacts from past operations at BNL. Information on 
environmental restoration activities at BNL can be obtained by contacting BNL' s Office of 
Environmental Restoration. 

DOE is also committed to assuring that the operation of BNL is conducted in a manner that is 
protective of public health and the environment. Providing funding for infrastructure maintenance, 
requiring that all operations have appropriate environmental permits, and analyzing the potential 
environmental impacts of proposed actions, such as those covered by this PEIS, are examples of DO E's 
commitment. 

Comment (2981) 
In Volume I, Sections 5.4.3, 6.6.2, and 7.6.2, the assumption that no releases will occur pre-closure, 
and that groundwater flow is insufficient to transport radionuclides 300 meters before large attenuation 
of radioactive rates occur is not well supported. Releases of radionuclides have been common at BNL 
prior to closure of facilities, and groundwater has been estimated to transport particles 300 meters in as 
little as 3 to 4 years on Long Island. This should be acknowledged as another site-specific element 
tending to make BNL less favorable for disposal activities. 
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espouse 
As stated in Section 6.2 .3, two types of disposal were analyzed in the WM PEIS : engineered disposal 
and shallow land burial. However, when disposing of small quantities of waste (i.e . , less than 
700 cubic meters per year) , aboveground silos were assumed. All of the low-level mixed waste 
disposal facilities would be designed to meet all applicable RCRA disposal requirements . 

The PEIS evaluated aboveground engineered disposal at BNL. These types of facilities utilize concrete 
to maintain facility integrity. As described in Section 6.4.1.2, the PEIS assumed that aboveground 
engineered disposal facility integrity would be maintained for 300 years. Although leakage from the 
disposal facility might occur prior to closure, as stated in Section C.4.3.5 (in Volume Ill , impacts from 
leakage during operations and institutional control are unlikely, since leachate and groundwater 
monitoring are likely to detect the leak before significant degradation of groundwater quality could 
occur . 

In addition, the radioactive decay discussed in the WM PEIS occurs in two places: within the disposal 
unit, and during transport through the groundwater . The PEIS assumes that the disposal unit would 
remain intact for 300 years. Therefore, most of the radioactive decay would occur while the wastes are 
confined to the disposal unit, rather than during transport through the groundwater. As stated in 
Section 6.6.2 in Volume I, disposal of contact-handled low-level mixed waste at BNL would not result 
in exceedance of 25 % of the drinking water standard for radionuclides or hazardous constituents. 

Comment (2983) 
A commentor is "uncomfortable" with the apparent degree of certainty expressed concerning the 
release of organic contaminants to the environment. Not enough information has been provided to 
independently verify the WM PEIS conclusions and estimates. The necessity for many assumptions in 
any such analysis renders the analysis "little better than an educated guess gussied up by a great many 
essentially meaningless equations ." The commentor stated that, nonetheless, the results reported here 
in Table 6.6-5 support the commentor's position that BNL is an inappropriate site for disposal of 
radioactive and/or hazardous wastes. The WM PEIS guesses that BNL will exceed drinking water 
standards for several organic compounds in any release scenario. BNL's sensitive location in the Deep 
Recharge Zone for sole-source aquifers, its sensitive location in a protected ecosystem, and the large 
population in the BNL region of influence reinforces the necessity for avoiding including BNL in any 
disposal plan. 

Response 
Summary information on the groundwater quality methodology is presented in Section 5 .4. 3. 2 in 
Volume I of the WM PEIS. More detailed information is presented in Section C.4.3 .5 in Volume Ill . 
The groundwater quality information was obtained as an offshoot of the health risk analysis . 
Therefore , detailed information on the conduct of the modeling is presented in Appendix D in 
Volume Ill and in the WM PEIS human health risk technical reports . The technical reports are listed in 
Section 15 .2 in Volume I and are available in the DOE public reading rooms listed in Section 1.9 in 
Volume I of the Final WM PEIS. 

The WM PEIS used generally accepted, verified models for leaching and groundwater transport. The 
methods used in the PEIS were reviewed before being implemented. Note that most DOE sites had 
modeled exceedances of drinking water standards for hazardous constituents in the Draft PEIS . As 
explained in Section 6.6.2.2 in Volume I, the modeled concentrations of hazardous constituents in the 

5-195 



Volume V - Comment Response Document 

5.4.1 Groundwater 

groundwater from disposal of low level mixed wast ar lar ly du to a umption on the routing of 
wastes through the treatment system. As shown in the low-level mixed waste flow diagram 
(Figure 6.2-1), some wastes containing solvents were assumed to bypass the thermal treatment 
processes. It was further assumed that the solvents in these wastes were not destroyed, but instead, 
ended up in the disposal facility. Some of these wastes contain solvents in large enough concentrations 
to cause problems when they are disposed of. In practice, low-level mixed waste to be disposed of 
would meet EPA standards for treatment and disposal and, therefore, should not produce major impacts 
to groundwater quality . Revised analyses performed for the Final WM PEIS show that no values 
would exceed the drinking water standards from disposal of low-level mixed waste or low-level waste 
at BNL. 

If BNL were selected to host new waste management facilities, sitewide or project-level NEPA reviews 
would consider this issue. 

Comment (2984) 
The basis for determining the leaching of radioactive elements as reported in Tables 6.6-3 and 6.6-4 is 
not clear. A cornmentor expressed serious reservations regarding the use of models to determine these 
estimates and also stated that it is not apparent how else an estimate could be constructed. BNL already 
experiences contamination problems from strontium and tritium. This should be recognized in the 
analysis, despite DOE's contention that no leaching will occur pre-closure. In any case, because BNL 
is not an appropriate site to consider for the disposal of hazardous and/or radioactive wastes, the 
number of treatment and disposal sites under the Decentralized Alternative should be appropriately 
decreased in each table to account for BNL's removal from the sites in that option. 

Response 
The WM PEIS used generally accepted, verified models for leaching and groundwater transport. The 
methods used in the PEIS were reviewed before being implemented. As described in Section 5 .1. 2 in 
Volume I and Appendix D in Volume III, the Disposal Unit Source Term Model (DUST) was used to 
determine the flux rates out of the disposal facility for each contaminant. A detailed description of how 
DUST was' used is presented in the technical report titled DOE Public and Onsite Population Health 
Risk Evaluation Methodology for Assessing Risks Associated with Environmental Restoration and Waste 
Management. The technical reports are listed in Section 15.2 in Volume I and can be reviewed at the 
DOE public reading rooms listed in Section 1.9 in Volume I of the Final WM PEIS. 

Note that most DOE sites had modeled exceedances of drinking water standards for hazardous 
constituents in the Draft PEIS. As explained in Section 6.6.2.2 in Volume I, the modeled 
concentrations of hazardous constituents in the groundwater from disposal of low-level mixed waste are 
largely due to assumptions on the routing of wastes through the treatment system. As shown in the 
low-level mixed waste flow diagram (Figure 6.2-1), some wastes containing solvents were assumed to 
bypass the thermal treatment processes. It was further assumed that the solvents in these wastes were 
not destroyed, but instead, ended up in the disposal facility. Some of these wastes contain solvents in 
large enough concentrations to cause problems when they are disposed of. In practice, low-level mixed 
waste to be disposed of would meet EPA standards for treatmen~ and disposal and, therefore, should 
not produce major impacts to groundwater quality. Revised analyses performed for the Final WM 
PEIS show that no values would exceed the drinking water standards from disposal of low-level mixed 
waste or low-level waste at BNL. 
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he WM PEIS Affected Environment Technical Report contains more information on curr nt 
groundwater contamination at BNL. Section 2.15 .2.2 of the technical report states that in 1991 , 
groundwater at the site was monitored at 81 wells , including 17 offsite private wells , for radioactive 
parameters and at 71 wells for nonradioactive parameters. The only average radionuclide 
concentrations that exceeded concentration limits were gross beta ( 17 5 % of the standard) and 
strontium-90 (1 ,104 % of the standard). The high radionuclide concentrations occurred onsite near the 
landfill areas and the Hazardous Waste Management Facility . For nonradioactive parameters , 
1, 1, 1-trichloroethane, 1,2-dichloroethane, iron, nitrate, pH, tetrachloroethylene, and trichloroethylene 
were found at concentrations above New York State Drinking Water Standards. The high 
concentrations occurred onsite near the central portions of the site, the landfill areas, the Hazardous 
Waste Management Facility, and the Spray Aeration Project areas. All other parameters were within 
limits. Some groundwater contamination has migrated offsite at concentrations exceeding New York 
State Drinking Water Standards . The full extent of offsite contamination is currently being evaluated 
under an Interagency Agreement between the New York State Department of Environmental 
Conservation, EPA, and DOE. 

Comment (3075) 
In the water quality impacts sections of Chapters 6, 7, 8, and 9, the WM PEIS uses only DOE or EPA 
standards . In some cases, Washington State standards are more stringent than EPA standards, and in 
most cases, are more stringent than DOE standards. The WM PEIS should use State standards for 
States in which standards are more stringent than DOE or EPA standards . 

Response 
The WM PEIS used Federal water quality standards that could be applied uniformly across all DOE 
sites . State standards would be more appropriately considered in sitewide or project-level NEPA 
reviews . 

Comment (3084) 
In Volume I, Table 7 .16-1, under "Groundwater Impacts from Disposal," the total of entries under the 
columns "# of sites that meet standards" and "# of sites that require additional constraints to meet 
standards" should be the number of disposal sites needed for each alternative. 

Response 
In general, the entries in the two columns should equal the total number of disposal sites associated 
with the alternative. This is not always true, however, because under some alternatives not all disposal 
sites actually receive waste. For example, under the Decentralized Alternative for low-level waste , 
16 sites could receive wastes for disposal. The Draft WM PEIS showed only 12 sites with low-level 
waste inventories; therefore, only 12 sites would have disposed of low-level waste under the 
Decentralized Alternative. Although the Draft PEIS reported no low-level waste volumes at some sites, 
newer waste-volume data show low-level waste inventories at BNL, NTS, and WVDP. Therefore, 
15 sites would dispose of waste management low-level waste. N~w data from the 1995 Integrated Data 
Base reported no waste management low-level waste generated or stored at FEMP. Therefore , FEMP 
would dispose of no waste management low-level waste under the Decentralized Alternative . 
Appendix I in Volume IV of the WM PEIS provides a comparison of the latest waste volumes reported 
by DOE to the waste volumes used in the Draft WM PEIS . Note that FEMP is currently included in 
the DOE Environmental Restoration Program, and that FEMP could dispose of environmental 
restoration low-level waste . 
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Comment (4491) 
While information on groundwater pathways and potential exposure from subsequent use was collected 
to support the human health impacts analysis in the Draft PEIS, it was not used to any significant extent 
to assess human health impacts from existing sites. 

Response 
Information on existing groundwater quality at the sites is summarized in Chapter 4 in Volume I of the 
WM PEIS . More detailed information is presented in the WM PEIS Affected Environment Technical 
Report. This technical report is available in the DOE public reading rooms listed in Section 1.9 in 
Volume I of the Final WM PEIS. 

Chapter 11 in Volume I uses the information on ex1stmg groundwater contamination to estimate 
potential cumulative impacts of the waste management actions when combined with existing activities 
and reasonably foreseeable future actions. Human health risks associated with groundwater 
contamination are discussed in terms of water quality exceedances at existing sites . The tables in 
Chapter 11 indicate the potential for human health risk by providing the contaminants that would 
exceed drinking waster standards at each site. These drinking water standards are set at levels to 
protect human health. 

Comment (4519) 
A considerable amount of information is known about the hydrogeology of the different proposed waste 
disposal sites. Some sites have prevailing hydrogeology that is much more difficult to monitor, at 
which groundwater is more difficult to contain, or that allows quicker and more unpredictable 
transportation of waste from leaking disposal sites through the soil and groundwater to offsite receptors 
than other sites. These factors are very important when deciding where to locate disposal facilities . 

Appropriate modeling and qualitative evaluation of the suitability of sites for minimizing transport of 
groundwater plumes and for monitoring containment and transport of contaminants in groundwater 
should be performed before DOE makes decisions on which 'sites to use for landfills and other 
subsurface disposal facilities. 

Response 
The hypothetical farm family disposal risk analysis has been supplemented in the Final WM PEIS with 
an assessment of the potential vulnerability of sites to present risks to offsite populations from disposal 
of low-level mixed waste and low-level waste. 

To supplement the quantitative estimates of individual disposal risks presented in Sections 6.4.1.8 and 
7.4 .1. 7 in Volume I, DOE performed statistical analyses of site environmental characteristics. These 
analyses produced groupings of sites by relative vulnerability , rather than quantitative estimates of 
person-rem doses and potential cancer fatalities . Section 5.4.1.2.3 in Volume I and Section C.4.1.2 in 
Volume III contain additional details about the methods and results of the analyses. 
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Comment (474) 
The WM PEIS is inaccurate in that it fails to consider the potential effects to the Clinch River of waste 
activities conducted at Oak Ridge National Laboratory (ORNL) . Given that several scenarios suggest 
the possibility that more than 50,000 curies could be discharged into the river, the effects of such an 
event should be discussed in this document. 

Response 
Of the accident scenarios evaluated in the ecological resources impacts sections of the WM PEIS, an 
accident involving low-level waste resulted in the largest curie release. Section 7.7.5 in Volume I 
states that an estimated 30,000 curies of radioactivity, including nearly 15,000 curies of cobalt-60, 
would be released into surface water during a truck transportation accident. Such a release would 
produce adverse impacts on aquatic populations on 385 meters of a second-order stream and 1 meter of 
a fourth-order stream; larger streams are expected to be unaffected. Therefore, a body of water the 
size of the Clinch River should not be significantly affected. Section 7. 7 .5 further states that DOE also 
evaluated the potential impacts of the spill under the assumption that all released material partitioned to 
sediment. Since low-level waste typically includes a large fraction of insoluble material, this scenario 
probably is a more accurate model of the potential consequences of a low-level waste transportation 
accident. The results of the sediment deposition scenario analysis suggest that more than 2,000 metric 
tons of sediment could be contaminated to a level requiring remediation. 

The WM PEIS does not evaluate potential health risks resulting from accidental releases to surface 
waters. To analyze the potential consequences of such releases, large amounts of site-specific data 
(e.g., location, size and flow of receiving water body; locations and numbers of individuals; and 
potential exposure pathways) would be required. Such analyses are better addressed in sitewide and 
project-level NEPA reviews. 

The PEIS assumes that the actual risks from a spill or leak of wastes will be reduced or mitigated by 
(1) dilution in the receiving water body, (2) remedial actions taken to contain or remove the 
contaminants, and/or (3) the relatively small number of individuals potentially exposed. Finally, the 
true risk might be limited by the potential frequency of occurrence of the accident or initiating event. 
That is, an accident could have the potential to adversely impact the health of a relatively large number 
of individuals if it occurred, but the actual probability of occurrence could be very small . 

Comment (1598) 
DOE should consider that the Delta Mendota Canal and California aqueduct are within 5 or 6 miles of 
LLNL Site 300. 

Response 
Although not specifically analyzed in the WM PEIS, operations at Site 300 would be unlikely to affect 
any features at a distance of 5 or 6 miles . Because wastewater is not discharged to natural-flowing 
surface water at Site 300, it is unlikely that surface-water resou~ces would be significantly affected by 
discharges from the site. Volume III, Section D.2.3.1, provides supporting information that airborne 
deposition of contamination onto these aqueducts would not result in significant human health risk. 

Comment (2085) 
Volume I, Section 5.4.3 of the WM PEIS states that, if possible, no new waste management facilities 
would be located in floodplain areas. We recommend that the Final WM PEIS recognize the 
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requirements of 40 FR 264 .18(b , w c requires that any RCRA-permitted facility in a 100-year 
floodplain be designed, constructed, operated, and maintained to prevent washout of any hazardous 
waste by a 100-year flood, unless the owner or operator can demonstrate to EPA's satisfaction that 
procedures are in effect that will cause the waste to be removed safely, before flood waters can reach 
the facility , to a location where the wastes will not be vulnerable to flood waters. 

If possible, it would be helpful if the Final WM PEIS could identify what facilities could potentially 
seek a permit to site RCRA-permitted facilities in a 100-year floodplain, as well as the procedures DOE 
will institute to ensure compliance with 40 CFR 264.18(b), including alternative RCRA facilities (either 
Federally or privately owned) outside the 100-year floodplain that would accept RCRA wastes in a 
short time frame. 

Response 
Sections 5.4 .3.3 in Volume I of the WM PEIS states that, if possible, waste management facilities 
would be located outside a 100-year floodplain . In any case, the waste management facilities would be 
sited, designed, and constructed in compliance with 40 CFR 264.18(b). Note that the design and siting 
of the disposal facilities would require sitewide or project-level NEPA reviews that would further assist 
DOE in complying with floodplain restrictions. Also, any DOE proposed action in a floodplain would 
be assessed, with public notice and comment, under 10 CFR Part 1022. 

Sections 5.4.3.3 in Volume I and Section C.4.3.4 in Volume III of the WM PEIS have been revised to 
incorporate a reference to the floodplain location standards in 40 CFR 264 that apply to low-level 
mixed waste, transuranic waste, and hazardous waste management facilities. 

Comment (2202) 
There are safety concerns relating to waste stored in an earthquake zone in a river bottom. PGDP is 
located near the Ohio River, from which Cairo, Illinois, draws its drinking water. 

Response 
Although Cairo, Illinois, does obtain its water from the Ohio River, this city is located approximately 
50 kilometers (30 miles) downstream from PGDP. 

Accidents initiated by earthquakes at treatment facilities were included in the WM PEIS, assuming 
generic facility characteristics, and were estimated to produce minimal risks . See Volume I, 
Sections 6.4.3 and 7.4.3. Storage facility accidents were estimated to result in an estimated radiation
induced incremental cancer fatality risk to the maximally exposed individual of about 5E-06 to 2E-03. 
The accident frequencies ranged from greater than 1 E-02 per year for the low-consequence accidents to 
less than lE-06 per year for the high-consequence accidents. Additional information on accident 
scenarios and health risks from accidents initiated by earthquakes is provided in Appendix F 
(Volume IV) and Appendix D (Volume Ill), respectively. 

Comment (2526) 
Volume I, Section 5.4.3, states, "Most of the potentially contaminated stormwater runoff would be 
contained within onsite stormwater collection ponds. The stormwater runoff would evaporate and 
infiltrate into the ground." Holding runoff onsite and allowing it to infiltrate into the ground could aid 
in the mobilization and movement of contaminates. A better method would be to ensure that runoff is 
never contaminated in the first place and then channel it away from the disposal facility . 
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Response 
The text in question in the WM PEIS refers to stormwater contamination due to air emissions from 
waste treatment facilities and not to stormwater runoff at waste disposal facilities . The paragraph (now 
in Section 5 .4 . 3. 3) states, that stormwater runoff would be routinely monitored and any discharges 
would be in compliance with site-specific permit limits. Controls would be implemented at each site to 
minimize the potential for contaminated stormwater runoff. Impacts from stormwater runoff are 
expected to be minor, but are highly site-specific and would depend on the design of the storm water 
management system, meteorologic conditions, topography, soil type, and the affected surface water 
body at the site. These impacts could be evaluated in more detail in sitewide or project-level NEPA 
documents if necessary. The Final WM PEIS was revised to include a qualitative analysis of the 
vulnerability of the DOE sites to surface water impacts. This new text is located in Section 5.4 .3.3 in 
Volume I and Section C.4.3.4.10 in Volume III. 

Comment (2527) 
Volume I, Section 5.4.3, states that waste is discharged to dry steam beds and playas. If the authors 
are referring to the Big Lost River system, it is not always dry. If they are referring to something else , 
then this section needs to be clarified. 

Response 
Section 5.4.3 .3 in Volume I and Section C.4.3 .3 in Volume II now state that surface water resources 
would not be affected by effluent discharges at INEL because generally, wastewaters are discharged to 
dry stream beds or man-made ponds. 

Section 2.3.2 .1 of the WM PEIS Affected Environment Technical Report contains more detailed 
information on surface water resources at INEL. The technical report states that INEL has only one 
potential discharge to the Big Lost River and, therefore, has sought one National Pollutant Discharge 
Elimination System (NPDES) permit. At INEL, sanitary wastewater is piped to treatment facilities 
before being discharged into drainfields or ponds. Process wastewaters are treated and either conveyed 
to sanitary waste treatment facilities or discharged into ponds. INEL does have an NPDES permit for 
stormwater discharges and permits from the State of Idaho for discharges to the sanitary wastewater 
percolation ponds. The technical report is available in the DOE public reading rooms listed in 
Section 1.9 in Volume I of the Final WM PEIS. 

Comment (2802) 
BNL contains part of the headwaters of the Peconic River. The Peconic River has been designated as a 
New York State Wild, Scenic and Recreational River pursuant to ECL 15-2715 . Much of its banks 
have received special zoning considerations due to this designation. The siting of radioactive and/or 
hazardous waste disposal facilities in such a river's headwater region is inappropriate. 

Response 
If DOE selects BNL as a disposal site, the facility would be designed, located, and operated in 
accordance with all applicable regulations. In addition, best management practices for stormwater 
management would be implemented to ensure that no significan( quantities of potentially contaminated 
runoff would reach the river. Sitewide or project-level NEPA reviews would consider adjacent land 
use , ecological factors, and pertinent State and local regulations , and land-use plans . 
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C mm n (2946 
If the BNL wastewater treatment plant is to be used for the treatment of hazardous liquids, there is a 
known point of discharge to a known body of water. The exceptions to the programmatic assumed 
state of affairs should be noted in Volume I, Section 5.4.3. 

Response 
Sanitary wastewater treatment plants will not be used for primary treatment of hazardous wastes. Only 
non-hazardous wastewaters could be discharged to sanitary plants for treatment. Since the WM PEIS 
decision process will not select specific locations for waste management facilities on the sites or specific 
technologies, it is premature to examine impacts at specific locations on the sites. Sitewide or project
level NEPA reviews would consider this and other site-specific issues. 

Comment (3364) 
Why does the EIS pass over the impacts of emissions on surface water? How are the impacts on 
surface water any more site-specific dependent than any other impact? Considering that ingestion of 
radionuclides increases their risk, any internal routes of ingestion need careful analysis. The WM PEIS 
should consider the impacts of storage and disposal activities on surface water and stormwater runoff. 

Response 
Section 5.4.1.3 in Volume I states that the potential exists for human exposure to radiological and 
chemical contaminants in the surface water. Receptors can be exposed through use of contaminated 
surface water for drinking, bathing, swimming, or irrigation. Ingestion of fish or shellfish taken from 
contaminated surface waters could be another source of contaminants through bioaccumulation of the 
contaminants in the tissues of these organisms . Potential pathways for surface water contamination 
from waste management practices include deposition of contaminants released to the atmosphere on 
surface water bodies, overland runoff to surface waters, releases of contaminants in aqueous effluents 
from treatment and storage facilities, and recharge of surface waters by groundwaters potentially 
contaminated through waste disposal practices. 

Of the potential surface water contamination pathways, only deposition of airborne contaminants is 
amenable to quantitative analysis without information about the exact location or technology employed 
for waste treatment, storage, or disposal on a given site. Preliminary estimates described in 
Section D.2.3.1 in Volume III for the Columbia and Clinch Rivers indicated that the potential dose 
received from ingestion of surface water contaminated by deposition of airborne contaminants were 
thousand to millions of times lower than that received from inhalation in a gaseous plume of hazardous 
or radioactive material. 

Other potential pathways of surface water contamination can be controlled or are more affected by the 
technical design and relative location of the waste management facilities with respect to the location of 
surface water bodies. Releases of contaminants in aqueous effluents from treatment and storage 
facilities are expected to be small because process wastewaters from these facilities would be 
discharged to aqueous waste treatment facilities. After treatment, wastewaters would be recycled or 
discharged from these plants . All wastewaters, including stormwaters, would be discharged in 
compliance with site-specific DOE, National Pollutant Discharge Elimination System (NPDES), or 
industrial wastewater discharge limits, which are established based upon consideration of the potential 
health and environmental effects of contamination of the receiving body . 
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Disposal facilities could eventually degrade and release contaminants to the groundwater. Resultant 
contamination of surface water from the groundwater depends on the spe ifi lo auon of the d1 po al 
facility with respect to the surface water ; however , dilution of the contaminants in "clean" surface 
waters is likely to result in surface-water concentrations that are much lower than the concentrations in 
the groundwater. 

Since the WM PEIS does not attempt to select locations for waste management facilities on sites or 
technologies, there would be a high degree of uncertainty associated with any quantitative surface water 
pathway exposure estimates. Consequently, the WM PEIS did not conduct a detailed evaluation of this 
pathway. Surface water pathway analyses would be conducted as part of sitewide or project-level 
NEPA reviews , as appropriate . 

As stated in Section 5.4.3 .3 in Volume I, the aqueous wastewaters that are currently being managed at 
the sites are not part of the WM PEIS . The WM PEIS includes only those aqueous wastes generated by 
the hypothetical facilities analyzed as part of the WM PEIS alternatives. These waste management 
facilities were assumed to be very efficient in water use . Process wastewater would be treated 
according to regulatory and permit requirements and recycled to the extent practicable, with little liquid 
effluent discharge . Therefore, there is little process wastewater that would be discharged to surface 
waters after treatment. Since process wastewater treatment would continue at the sites where it 
presently occurs, and the volumes of process wastewater treated at each site would vary only slightly 
between alternatives , the effects of process wastewater treatment on surface water and groundwater 
quality are already accounted for in the affected environment section. Therefore, impacts from these 
activities are not expected to be major, and would not influence the choice of alternatives . If 
necessary, these impacts would be evaluated in sitewide or project-level NEPA documents. 

Some impacts on water resources were assumed to be minimal at all sites or at particular sites 
regardless of which waste type and alternative are being considered. To focus the analysis on 
significant environmental impacts that could influence the choice of alternatives, these potential 
minimal effects are discussed in Section 5.4.3 .3 in Volume I and Section C.4.3 .4 in Volume III and are 
not addressed in the waste-type chapters. This includes impacts to floodplains, impacts from runoff and 
sedimentation, impacts from wastewater discharges, and impacts from routine transportation and 
transportation accidents. Further evaluations of these potential effects might be conducted as part of 
sitewide or project-level NEPA reviews . 

Releases of hazardous constituents to surface waters from routine operation of waste management 
facilities were assumed to be limited because of treatment and recycling of wastewaters. Releases to 
surface waters could result from accidents at waste management facilities or from transportation 
accidents. The WM PEIS assumes that the impacts from a spill or leak of wastes will be reduced or 
mitigated by (1) dilution in the receiving water body, (2) remedial actions taken to contain or remove 
the contaminants, and/or (3) the relatively small number of individuals potentially exposed. Finally, 
the impacts could be limited by the potential frequency of occurrence of the accident or initiating event. 
That is , an accident could have the potential to adversely impact a relatively large area of surface water 
if it occurred, but the actual probability of occurrence would be v,ery small. 

The Final WM PEIS was revised to include a qualitative analysis of the vulnerability of the DOE sites 
to surface-water impacts . This new text is located in Section 5.4 .3.3 in Volume I and 
Section C .4.3.4.10 in Volume III . 
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Comment (4527) 
DOE should explain the expectation in the Draft WM PEIS that releases of contaminants in aqueous 
effluents would be "small" or "insignificant," and define "small" or "insignificant." Wastewater 
treatment facilities are never 100% effective, and would not be effective for tritium. Either the 
standards would have to be documented to "a-priori assure" negligible impacts (assuming minimal 
compliance to all applicable standards simultaneously), or an analysis would be needed of wastewater 
impacts on a site- and process-specific basis. DOE should consider that aqueous discharges from the 
WVDP high-level waste treatment facilities are sent to aqueous waste treatment facilities and, 
nevertheless, the impacts of the water pollution and associated contamination of fish exceed the impacts 
of airborne radionuclide releases, according to the WVDP site safety report. 

Response 
Sections 5.4.3.3 in Volume I and C.4.3.4.10 in Volume III have been revised to provide more detailed 
discussions of the potential vulnerability of sites to surface-water impacts from waste management 
actions. 

Comment (4529) 
The WM PEIS is intended to provide input for future configurations of waste management facilities, 
including DOE installations at which such facilities would be located. However, without also 
evaluating the likely range of impacts from surface-water pathways, modeling of the impacts of 
airborne contamination is not a suitable method for making decisions on configurations or installations 
at which to locate waste treatment facilities. All exposure estimates in the WM PEIS suffer from a high 
degree of uncertainty. While the WM PEIS analysis would not indicate where on specific installations 
specific facilities are located, it could be used to indicate at which installations and configurations of 
installations the facilities would be located. The impacts of such facilities could be highest for surface
water pathways from such facilities . 

Response 
Section 5.4.3.3 in Volume I and C.4.3.4.10 in Volume III have been revised to provide a more detailed 
discussion of the potential vulnerability of sites to surface water impacts from waste management 
actions. 

Section 5.4.1.3 in Volume I states that the potential exists for human exposure to radiological and 
chemical contaminants in the surface water. Receptors can be exposed through use of contaminated 
surface water for drinking, bathing, swimming, or irrigation. Ingestion of fish or shellfish taken from 
contaminated surface waters could be another source of contaminants through bioaccumulation of the 
contaminants in the tissues of these organisms. Potential pathways for surface water contamination 
from waste management practices include deposition of contaminants released to the atmosphere on 
surface water bodies, overland runoff to surface waters, releases of contaminants in aqueous effluents 
from treatment and storage facilities, and recharge of surface waters by groundwaters potentially 
contaminated through waste disposal practices. 

Of the potential surface water contamination pathways, only deposition of airborne contaminants is 
amenable to quantitative analysis without information about the exact location or technology employed 
for waste treatment, storage, or disposal on a given site. Preliminary estimates described in 
Section D.2.3.1. in Volume III for the Columbia and Clinch Rivers indicated that the potential dose 
received from ingestion of surface water contaminated by deposition of airborne contaminants would be 

5-204 



Volume V - Comment Response Document 

5.4.2 Surface Water 

thousands to millions of times lower than that received from inhalation in a gaseous plume of hazardous 
or radioactive material. 

Other potential pathways of surface water contamination can be controlled or are more affected by the 
technical design and relative location of the waste management facilities with respect to the location of 
surface water bodies . Releases of contaminants in aqueous effluents from treatment and storage 
facilities are expected to be small because process wastewaters from these facilities would be 
discharged to aqueous waste treatment facilities. After treatment, wastewaters would be recycled or 
discharged from these plants. All wastewaters, including stormwaters, would be discharged in 
compliance with site-specific DOE, National Pollutant Discharge Elimination System, or industrial 
wastewater discharge limits, which are established based upon consideration of the potential health and 
environmental effects of contamination of the receiving body. 

Disposal facilities could eventually degrade and release contaminants to the groundwater . Resultant 
contamination of surface water from the groundwater depends on the specific location of the disposal 
facility with respect to the surface water; however, dilution of the contaminants in "clean" surface 
waters is likely to result in surface-water concentrations that are much lower than the concentrations in 
the groundwater. 

Since the WM PEIS does not attempt to select locations for waste management facilities on sites or 
technologies, there would be a high degree of uncertainty associated with any quantitative surface water 
pathway exposure estimates. Consequently, the WM PEIS did not conduct a detailed evaluation of this 
pathway. Surface water pathway analyses would be conducted as part of sitewide or project-level 
NEPA reviews , as appropriate . 
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Comment (19) 
Radiation e p ure to the envir nmen a c cern. 

Response 
DOE analyzed the impacts to terrestrial biota from the radioactive and hazardous components of the 
treated wastes and found that there would be no significant impacts from waste treatment activities at 
any of the candidate sites during normal operations. DOE also analyzed impacts to aquatic ecosystems 
from transportation accidents involving releases of radioactive materials and found that , in the unlikely 
event of such a release, aquatic species could be adversely affected, but the long-term effects should be 
limited by the emergency response measures taken to mitigate the effects of the accident. 

Each DOE site has an emergency spill response system and emergency procedures that depend on the 
characteristics of the material spilled. For example, there are different emergency procedures for 
radiological , chemical, and petroleum hazards . In general, a site's fire response unit is responsible for 
mitigation and the waste management unit is responsible for cleanup. DOE's Radiological Assistance 
Program provides rapid assistance in the event of a radiological spill anywhere in the United States. 
The Radiological Assistance Program teams provide assessment and monitoring capabilities . 

Comment (100) 
Commentors are concerned about the impacts to endangered species and natural resource areas from 
waste treatment, storage, and disposal activities at LLNL. 

Response 
Sitewide or project-level NEPA reviews would include a detailed assessment of impacts to endangered 
species and natural resource areas based on site-specific resources and conditions . 

DOE considers sensitive ecosystems and habitats when designing and siting projects and complies with 
the laws and regulations that protect wildlife resources, including those that protect threatened and 
endangered species, to ensure the impacts of proposed activities are minimal. 

DOE did not conduct a detailed assessment of impacts to endangered species and natural resources in 
the WM PEIS because it has not proposed specific locations for waste management facilities at the 
sites . DOE did conduct a screening analysis of the potential for waste management activities to directly 
affect wildlife through exposure to facility emissions and to affect sensitive habitats and species based 
on land requirements. The screening analysis indicated that no wildlife effects are expected from 
facility emissions and that, since the land required for facility construction would be a small fraction of 
the available nonsensitive lands, DOE would be able to avoid direct impacts . Furthermore , DOE 
would have sufficient flexibility in locating the waste management facilities to avoid indirect impacts to 
sensitive habitats, such as might result from construction noise or building access roads . 

Comment (1559) 
DOE should establish a buffer zone under the land-use analysis to protect sensitive habitats. 

Response 
The WM PEIS cannot quantify the precise impacts of waste management facilities on ecological 
resources because DOE has not yet identified the locations of the facilities on the sites . However , 
based on projected land requirements, DOE analyzed the potential for proposed waste management 
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activities to affect sensitive habitats and species . The analysis indicated that the land required for the 
construction of waste management facilities would be a small fraction of available nonsensitive lands, 
which would enable DOE to avoid direct impacts to sensitive lands. Further, DOE would have enough 
flexibility in locating facilities to avoid indirect impacts, such as those that could result from building 
access roads. Sitewide or project-level NEPA analyses will examine potential impacts based on site
specific environmental conditions. 

Comment (1796) 
A commentor is concerned about the shipment of DOE-managed waste through North Carolina because 
of the potential for effects on trees from accidental spills and the increased potential for fire in State 
forests as a result of faulty exhaust systems or accidents . 

Response 
The WM PEIS does not evaluate potential impacts to trees or other components of terrestrial 
ecosystems from transportation accidents . The severity of impacts on terrestrial ecosystems would 
depend largely on the type of waste involved, the amount of waste released, the location of ecological 
receptors in relation to the location of the accident, and the prevailing meteorological conditions at the 
time of the accident. Specific ecosystem components affected would vary based on the characteristics 
of the wastes, but should be localized, with effects limited by emergency response cleanup . Low-level 
mixed waste, low-level waste, and hazardous waste are more likely to have such localized effects. As 
described in the WM PEIS transportation impacts assessment for human health risk and for aquatic 
resources (Sections 5.4.1 and 5.4.4), potential acute toxic effects from short-term releases of 
radionuclides and hazardous chemicals contained in the waste are likely to be more important than 
chronic toxic effects, which should be limited by the emergency response measures taken to mitigate 
the effects of the accident. Due to the strength of the packaging used for the transportation of 
transuranic and high-level waste, it would be highly unlikely that even a small portion of a shipment 
inventory would be released after a transportation accident. 

In-depth assessment of these types of incidents would require knowledge of the specific characteristics 
of the wastes being shipped, the specific shipment route being used, and the probability of an accident 
occurring on the route in question; detailed assumptions about waste release fractions, accident 
severity, and ecosystem components likely to be affected; and comprehensive data on radionuclide and 
chemical-specific toxicity levels to those components. This type of detailed risk assessment is not 
feasible in the context of the programmatic evaluation of alternatives for the WM PEIS. However, 
DOE recognizes that, in general, the likelihood of accidents that might cause ecological effects would 
be directly related to the number of shipments and the distances \raveled, which is consistent with the 
findings of the human health risk assessment of waste transportation. Thus, the Centralized 
Alternatives would have the highest likelihood and the Decentralized Alternatives the lowest likelihood 
of causing these effects. 

DOE did not evaluate the potential for accidents or faulty exhaust systems to cause forest fires . DOE 
shipments would be a small fraction of total shipments of hazardous materials and an extremely small 
fraction of commercial transport in the region in general, and the frequency of forest fires should not 
substantially increase. 
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Comment (1797) 
There is concern about potential effects of releases of radioactive materials on vegetation and about the 
potential for bioaccumulation of radioactive materials in the food chain. 

Response 
The WM PEIS does include an evaluation of the potential toxic effects of radioactive and hazardous 
chemical contaminants released from waste treatment facilities to a representative terrestrial receptor . 
As described in Section 5.4.4 in Volume I , DOE conducted a screening analysis of the impacts of 
airborne releases of contaminants to terrestrial animals living in the vicinity of such facilities. The 
analysis estimated doses of contaminants deposited downwind on soils over the assumed 10-year 
operational period of the facility. The model estimated uptake from the soils to vegetation and 
subsequent transfer in a terrestrial food chain leading to the exposure of a small mammal 
(a representative terrestrial receptor). The analysis then compared internal and external doses to 
available toxicity benchmarks . The results indicated that emissions from low-level mixed, low-level , 
transuranic, and hazardous waste treatment facilities would be expected to produce minimal impacts to 
terrestrial receptor populations. The effects of contaminant releases on plant species were not 
evaluated, as these effects were also considered to be minimal. High-level waste was not evaluated in 
the same way because the treatment of high-level waste is outside the scope of the WM PEIS, and no 
releases are expected from stored canisters of vitrified high-level waste . 

Comment (2077) 
The document concentrates on human risk due to exposure to radionuclides and hazardous wastes . It 
should identify and discuss the potential ecological impacts to sensitive species or habitats. The PEIS 
does not discuss impacts to the ecology very well . 

Response 
WM PEIS Sections 5.4.4 (Volume I) and C.4.4 (Volume III) describe the methods DOE used to 
analyze impacts to ecological resources . The analysis consisted of evaluating the impacts of the 
construction of new treatment, storage, and disposal facilities on the existing nonsensitive terrestrial 
habitats, the toxicity of contaminants released from waste treatment facilities to a model terrestrial 
receptor, and the toxicity to aquatic organisms of spills of waste shipments during transportation. 
Sections 6 .7, 7 .7, 8.7, 9.7, and 10.7 describe these impacts for low-level mixed, low-level, 
transuranic, high-level, and hazardous wastes, respectively . 

Because of the programmatic nature of the WM PEIS, DOE could not conduct a detailed assessment of 
the impacts of waste management facilities on ecological resources. This would require identification of 
the proposed locations of the facilities on the sites and a more detailed description of facility design, 
which DOE has not yet done . 

DOE did conduct a screening-level evaluation of the potential for site clearing and excavation to affect 
nearby sensitive habitats, including wetlands and designated critical habitats of Federally and State
listed endangered and threatened species, based on the assumption that the likelihood of such effects 
occurring would be roughly proportional to the ratio of the waste management acreage required 
compared to the acreage of nonsensitive land onsite . The premise was that the smaller the fraction of 
available nonsensitive lands required for construction of waste management facilities, the greater 
DOE's flexibility in locating the facility to avoid affecting nearby sensitive habitats . The analysis , 
therefore, compared total waste management facility acreage requirements for each waste type under 
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each alternative at each ite having sensitive habitats with the amount of available , nonsensitive land 
area at each site. The available land area was determined from site development plans and Site 
Environmental Reports as either the amount of land specifically designated for waste management 
facility development or the amount of land remaining after subtracting from the site 's total acreage the 
acreages of wetlands, wildlife management areas , topographic features, existing roads and structures , 
cultural properties , and other areas and features that would ma1Ce development unfeasible . 

The analysis in each waste-type chapter (6 through 10) presents percentage figures for sites and 
alternatives under which waste management land requirements equal or exceed 1 % of the available 
land. These are noted as situations that pose a greater likelihood of affecting nearby sensitive habitats . 
Sitewide or project-level analyses would evaluate whether these impacts would occur, and their extent 
and severity. Generally , the PEIS analysis showed that, at all of the sites , the land required for 
construction of waste management facilities would be a small fraction of available nonsensitive lands, 
which would enable DOE to avoid direct impacts to sensitive habitats . Furthermore, DOE would have 
enough flexibility in selecting specific locations for waste management facilities on sites to avoid 
indirect impacts , such as those that could result from construction noise or building access roads. 

The ecological impacts analysis in the WM PEIS does not determine the likelihood and severity of 
effects on sensitive species , including Federally and State-listed endangered and threatened species, 
because DOE has not proposed specific waste management facility locations at the various sites . As 
stated in Section 5.4.4 in Volume I, these species-specific evaluations and assessments of impacts to 
natural resources would be conducted as part of sitewide or project-level NEPA reviews . However, 
the WM PEIS does identify sensitive species that might be affected by the proposed waste management 
facilities at each site . Chapter 4 identifies the sensitive species known to occur, or with the potential to 
occur, at or in the vicinity of each of the 17 major DOE sites , and provides a summary table of the 
Federally and State-listed endangered or threatened species at the 17 major sites . The waste type 
chapters (6 through 10) list in tabular form the numbers of Federally and State-listed endangered and 
threatened species that could be affected at each site under each alternative. 

Comment (2199) 
DOE should consult with the Fish and Wildlife Service regarding Section 7 of the Endangered Species 
Act. There are endangered species being affected by the activities at PGDP. 

Response 
DOE is committed to full compliance with all environmental laws and regulations , including the 
Endangered Species Act. In accordance with those laws , DOE establishes comprehensive consultation 
agreements with responsible agencies such as the Fish and Wildlife Service to ensure compliance. 
Currently , PGDP's waste management activities are not affecting endangered species and sensitive 
habitats . 

The WM PEIS does not quantify impacts to threatened or endangered species and other natural 
resources because DOE has not yet proposed the locations of sites for waste management facilities , on 
which it would base its evaluations. 

Sitewide and project-level NEPA reviews would evaluate specific impacts to endangered species and 
sensitive habitats . DOE did qualitatively analyze potential impacts to sensitive species and habitats 
based on land requirements . That analysis indicated that the land required for facility construction 
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would be a small fraction of available nonsensitive lands , which would enable DOE to avoid direct 
impacts . Further, DOE would have enough flexibility in siting waste management facilities that it 
would also avoid indirect impacts to sensitive habitats , such as those that could result from road
building activities. 

Comment (2851) 
According to Volume I, Section 6.7.3, DOE examined sites with "the highest projected emissions." 
Toxicity to terrestrial wildlife was based on radionuclides that comprise "80 % of the total volume of all 
radionuclides." Radionuclide emissions need to be evaluated in terms of dose and risk, not in terms of 
volumes or quantities. Volume (cubic meters) and quantity (curies) are not meaningful screening or 
evaluation criteria. The dose delivered by a quantity or volume of emissions is determined by the 
specific nature of the radionuclides involved. Were wildlife other than terrestrial organisms evaluated? 

Response 
DOE revised Section 6.7.3 of the WM PEIS to clarify the discussion of the 80% limit. The ecological 
resources impacts assessment included analysis of the potential toxic effects of airborne contaminants 
released from waste treatment and storage facilities on terrestrial organisms. Non-terrestrial wildlife 
were not included among the receptors that were modeled for routine facility operations. However, 
aquatic receptor impacts were evaluated for a transportation accident scenario, as described in 
Section 5.4.4 in Volume I. 

The ecotoxicity risk assessment for routine operation of waste treatment facilities examined potential 
toxicity to terrestrial receptors following deposition of airborne contaminants to soils and contaminant 
uptake in terrestrial food chains. All nonvolatile hazardous chemicals expected to be released from the 
facilities were included in the analysis; volatile hazardous chemicals are not expected to be significantly 
redeposited to surface soils. The radionuclide contaminants expected to be contained in the facility 
airborne emissions were also evaluated. However, only the radionuclides that would contribute up to 
80% of the total released activity were included in the analysis. The remaining activity would be 
contributed by trace emissions of a large number of radionuclides. Not including each of these minor 
radionuclides should not compromise the validity of the analysis, given the conservative assumptions 
used to characterize the scenario. For example, airborne contaminants deposited to surface soils were 
assumed to accumulate over the 10- to 20-year period of facility operation, with no loss due to 
leaching, runoff, or decay. This assumption should account for most or all of the uncertainty 
associated with limiting the analysis to 80 % of the activity. An exception might be radionuclides that 
contribute trace amounts of released activity, but are taken up in terrestrial foodchains on a highly 
selective basis. A detailed analysis of the potential for these types of effects is not feasible within the 
scope of the general screening methodology of the WM PEIS programmatic impacts assessment, but 
would be done, if considered warranted, in sitewide or project-level NEPA reviews. 

The results of the ecotoxicity risk analysis presented in Section 6.7.3, 7.7.3, and 8.7.3, indicate that 
body burden exposures of the model terrestrial receptor were all approximately a factor of 10 lower 
than concentrations expected to produce toxic effects . Given these results, DOE does not believe that 
the use of a limit on the radionuclide contaminants included in the analysis is problematic. 

Comment (2853) 
Section 7.7.5 in Volume I should define "significant impacts" to surface waters. 
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Response 
The ecological resources impacts analysis conducted for the WM PEIS included evaluation of the 
potential impacts of a waste shipment transportation accident on aquatic ecosystems. As described in 
Section C.4.4.2.2 in Volume III , acute toxicity to aquatic biota is assumed to occur when combined 
internal and external doses are estimated to exceed 1 rad per day, an exposure level thought by the 
National Council on Radiation Protection and Measurements to be protective of aquatic populations. 
Because doses could exceed 1 rad per day, DOE revised Volume I, Section 7.7.5, of the PEIS to 
clarify that the release of the shipment of low-level waste to surface waters could adversely affect 
aquatic populations living in a second-order stream for 385 meters downstream of the release and for 
1 meter downstream in a fourth-order stream. The term "significant impacts" was revised in the Final 
WM PEIS to "adverse impact." 

Comment (2954) 
The assumptions used in Section 5.4.4 are much too simplistic. Much has been written about the 
effects of habitat fragmentation and the needs of many species (including sensitive flora and fauna) for 
large segments of undisturbed habitat. (For example, in arid climate areas such as the Hanford Site , 
site clearing allows the invasion of exotic plant species , further degrading additional habitat 
surrounding a site .) The facile comparison here of "acres required for a facility to available acres" 
does not account for this large body of knowledge. This section should be revised to account for such 
research results . The Section 4.4.4 description of the Hanford land-use is incorrect. Only 77,000 
acres was set aside as an arid land ecology reserve. Another 89,000 acres (Wahluke Slope) is managed 
by the U.S . Fish and Wildlife Service and Washington Department of Fish and Wildlife as a National 
Wildlife Refuge and Wildlife Area, respectively . 

Response 
Volume I, Section 5.4.4, of the WM PEIS describes the methodology used to assess the potential 
impacts on ecological resources from site clearing for the construction of new waste management 
facilities . Since DOE has not yet proposed locations on the sites for new facilities, a screening-level 
analysis was conducted to evaluate the potential for waste management actions to cause habitat loss and 
indirect effects on sensitive habitats . The potential was based on the percentage of available land area 
required for the facilities--with available land area consisting of only nonsensitive habitat. Because in 
all cases DOE determined that sufficient nonsensitive land was available, this screening-level analysis 
was considered sufficient for the programmatic review. 

More detailed assessments of habitat impacts would require additional site-specific information, 
particularly the proposed location of the new facilities on the site in relation to existing available land 
and sensitive habitats. Sitewide or project-level NEPA reviews would include these types of analyses . 
However, the WM PEIS estimates of the land area required for construction of new facilities are 
generally small in comparison to estimates of total available land area. In addition, the sites already 
contain developed areas; not all habitat is pristine. The land required for construction of new waste 
management facilities could well be located in areas that are already disturbed or developed and that 
are only marginally useful as habitat for indigenous species . 

DOE revised the text in Section 4.4.4 in Volume I of the WM PEIS to include the correct acreage for 
the arid land ecology reserve and the wildlife refuge identified in the comment. 
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C mm n (2956) 
he "Toxicity From Exposure to Contaminants" portion in Volume I, Section 5.4.4, recent research 

documenting genetic changes in the regions contaminated by the Chernobyl accident should be 
incorporated to more fully discuss this issue. 

Response 
As described in Section 5.4.4 in Volume I, the ecological resources impacts analysis considered the 
potential effects of exposure to radionuclides and hazardous chemicals released from waste treatment 
facilities on terrestrial receptors. This analysis evaluated the toxicity of radiological contaminants by 
comparing estimated total internal and external doses to a benchmark value of 100 mrad per day 
established by the International Atomic Energy Agency and listed in DOE Order 5400.5 . 
No-observable-adverse-effect levels were used as benchmarks for chemical contaminants. 

In addition, the Chernobyl accident resulted in different types of radiation exposures (acute gamma 
radiation) as well as radiation exposure levels far in excess of any exposures anticipated by operation of 
waste management facilities at DOE sites. Therefore, the effects produced by this accident are not 
comparable to the potential effects resulting from waste management activities. 

Comment (2987) 
The generic analysis of ecological resources impacts for low-level mixed waste and low-level waste 
provided in Sections 6.7 and 7.7, respectively, may be true for sites nationwide in general; however, it 
is not applicable to BNL, in particular. 

Response 
As presented in the Volume II Site Data Tables, at BNL, a maximum of 1.6 acres would be required 
for low-level mixed waste facilities and 2.8 acres for low-level waste facilities. At BNL, even given 
the commentor's suggested revisions to the BNL available land estimates, sufficient land is available at 
BNL to implement the proposed waste management actions . The small amount of land required for the 
low-level mixed waste and low-level waste facilities at BNL should give DOE a great degree of 
flexibility in making facility location decisions . Mitigation measures would also be used to ensure that 
site clearing and facility operation would not affect nearby sensitive habitats. As stated in 
Sections 6. 7 .1 and 7. 7 .1 in Volume I, site clearing for the construction of low-level mixed waste and 
low-level waste facilities would require no more than 55 and 86 acres at any site, respectively . 

As stated in Sections 6. 7. 3 and 7. 7. 3, the maximum estimated total doses of radionuclides released 
from the operation of low-level mixed waste and low-level waste treatment sites are about one-tenth 
those of potential concern for ecotoxicity. Therefore, impacts to terrestrial receptor populations are 
expected to be minimal. 

Comment (3069) 
Section 5.4.4 ties the impacts to ecological resources to an inadequate concept for land-use impact 
thresholds. In the subsequent analysis, this concept does not allow for discrimination between 
alternatives . 

Response 
Volume I, Section 5 .4 .4 .1, of the WM PEIS describes the evaluation of habitat effects in the ecological 
resources impacts analysis . At this level of analysis, the potential for direct effects on habitats can be 
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compared among alternatives because habitat loss would be a direct consequence of land clearing to 
build waste management facilities. The amount of land required for the waste management facilities is 
determined by the amount of waste to be processed under each alternative . In general , land 
requirements , and any resulting land-use or ecological resources impacts , are estimated to be small as 
compared to the amount of land available to build facilities across all alternatives . Available land is 
land designated for waste management activities not supporting sensitive habitats or sensitive species 
including endangered and threatened species. Furthermore, these relatively limited requirements would 
give DOE the flexibility to avoid indirect impacts to nearby sensitive habitats or species by selecting the 
specific location of the facilities. Nevertheless , the WM PEIS analysis is a screening-level assessment 
conducted to identify the potential for impacts . Site-specific analyses would evaluate the extent and 
severity of any potential land-use and ecological resources impacts once specific facility locations are 
proposed. 

Comment (3095) 
Volume I, Section 12.2, does not mention the impacts of site clearing on habitat. Site clearing causes 
fragmentation of wildlife corridors and blocks of habitat , thus diminishing habitat value for sensitive 
flora and fauna. For example, in arid-climate areas such as the Hanford Site, site clearing allows the 
invasion of exotic plant species, further degrading additional habitat surrounding the site . 

Response 
Since the WM PEIS does not specify the locations of waste management facilities on the sites, impacts 
such as habitat fragmentation could not be evaluated at this time . Sitewide and project-level NEPA 
reviews would more appropriately evaluate these impacts. 

Comment (3112) 
Section C.4.4.1.2, states that the total disturbed area includes 10-foot buffer zones around the facilities . 
However, the WM PEIS assumes a 25-foot lay-down area for facilities construction. This area will not 
be usable habitat. 

Response 
The habitat impacts assessment was based on the land area that would be disturbed during facility 
construction. This area was estimated to be the plant area plus a 25-foot buffer zone plus a parking 
area . The WM PEIS analysis used the area disturbed for construction, assuming that once the area was 
disturbed it would not be reclaimed as suitable habitat, given its close proximity to the waste 
management facilities. DOE revised the discussion of habitat impacts included in Volume III, 
Section C.4.4.1.2, to indicate that 25-foot buffer zones were considered in the analysis . 

Comment (3177) 
The EIS dismisses the need to analyze specific sites in detail based on the planned small size of the 
proposed facilities as compared to the total size of the various sites . At Hanford , the potential facility 
locations are all in areas of priority habitat, as identified by the State of Washington and the National 
Biological Survey. 

Response 
About 6 percent of the Hanford Site has been used for defense production and waste management 
purposes . Because much of the Hanford Site has been undisturbed for nearly 50 years, the Site 
contains one of the largest remaining relatively undisturbed shrub-steppe habitat areas in Washington 
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State. hr b- t ppe habitat i v g tati n that fl r e arid land in areas with extreme temp ratur 
ranges. Shrub-steppe is considered a priority habitat by Washington State because of its importance to 
sensitive wildlife. About one-half of the land located on the Hanford Site has been designated as an 
ecological study area or wildlife refuge . These areas include the Fitzner Eberhardt Arid Lands 
Ecology Reserve located south and west of the 200 Areas and areas north of the Columbia River. 

Much of the defense production activity occurred in the 200 Areas and, therefore, much of the land in 
the 200 Areas is disturbed. The 200 Areas also are the location of large low-level waste burial 
grounds . The 200 Areas and the surrounding Central Plateau have been identified as potential 
exclusive-use waste management areas to support the Hanford Site's waste management and 
environmental restoration programs. Because of past disturbances in the 200 Areas, the shrub-steppe 
habitat, wildlife typically found in the shrub-steppe habitat , and archaeological sites are limited. 

Based on projected land requirements, DOE analyzed the potential for proposed waste management 
activities to affect sensitive habitats and species. The analysis indicated that the land required for the 
construction of waste management facilities would be a small fraction of available nonsensitive lands, 
which would enable DOE to avoid direct impacts to sensitive lands. Further, DOE would have enough 
flexibility in locating facilities on sites to avoid indirect impacts, such as those that could result from 
building access roads. 

DOE revised Section 4.4.4 in Volume I to identify the presence of priority habitats at Hanford as referred 
to in the comment. Section 5.4.4.1 of the WM PEIS describes the methodology used to evaluate habitat 
impacts. The habitat impact analysis is a screening-level assessment conducted to identify potential 
impacts . The methodology does not dismiss the need to analyze sites in detail. Rather, it indicates that, 
because the specific locations of the proposed waste management facilities at the various sites have not 
been identified, sitewide and project-level reviews could be required to evaluate the extent and severity of 
any potential impacts . State and Federal habitat designations would be taken into account at that time. 
Also, the siting of any future facility at Hanford would take into account the findings of the Hanford 
Future Site Uses Working Group, which is composed of local stakeholders, as well as Federal, State, and 
local government agencies, and the Hanford Remedial Action EIS and Comprehensive Land Use Plan. 

Comment (3366) 
The analysis of the effects on threatened and endangered species is totally inadequate. This major 
action requires formal consultation under Section 7 of the Endangered Species Act. What is the 
cumulative impact on threatened and endangered species ' reproductive systems from continued 
exposure and probable increases in such exposures? Simply listing the threatened and endangered 
species while stating that potential impacts to them cannot be predicted is not an adequate method for 
comparing alternatives. 

Response 
Volume I, Section 5.4.4, states that the ecological impacts analysis in the WM PEIS does not determine 
the likelihood and severity of effects on sensitive species, including Federally and State-listed 
endangered and threatened species , because DOE has not proposed specific locations for waste 
management facilities at the sites . Detailed ecological impacts evaluations would be conducted as part 
of any necessary sitewide or project-level NEPA reviews, including any consultations required under 
the Endangered Species Act. However, the WM PEIS analysis does provide information to 
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decisionmaker concerning the sensitive species that could be affected by the proposed waste 
management facilities at each site . 

Volume I, Section 5.4.4, of the WM PEIS now states , "In addition to impacts through disturbance of 
habitat, sensitive species could be affected by exposure to contaminants released from waste treatment 
and storage facilities ." These impacts are expected to be similar to those estimated for nonsensitive 
species, as described previously in this section (see discussion under the heading "Toxicity from 
Exposure to Contaminants"). However, unlike for nonsensitive species , estimated adverse impacts to a 
single organism could have a significance for the entire population. Therefore, careful consideration of 
potential actions to mitigate toxic effects to sensitive species is required . Potential toxicity effects on 
sensitive species can be fully addressed only in sitewide or project-level NEPA analyses . 

Comment (3564) 
Site data tables should address ecological impacts (e .g ., habitat destruction, degradation) . The 
arid-climate sites will be affected much more than sites that receive adequate precipitation. 
(Table 11 .1-3). 

Response 
Arid-climate sites could be more sensitive in terms of waste management construction act1v1t1es . 
However , DOE did not perform an analysis of the impact on arid-climate sites versus wet-climate sites 
for the WM PEIS. Impacts to ecological resources are qualitatively addressed in terms of land-use 
requirements, the overall acreage of land available at each site, and the degree of flexibility DOE 
would have in selecting waste management facility locations to avoid indirect impacts to sensitive 
habitats . The Site Data Tables in Volume II do contain information regarding the number of acres 
required for waste management facility construction under each alternative and the percentage of 
available land this would constitute. DOE concluded from this analysis that the limited land 
requirements for waste management facilities should enable DOE to minimize any impacts to sensitive 
habitats at all sites, although some non-sensitive habitats may be affected . Furthermore, potential 
effects to ecological resources at arid-climate or wet-climate sites would be assessed in sitewide or 
project-level NEPA reviews . 

Comment (4574) 
A cornmentor is concerned about the spread of waste materials via wildlife at ANL-E. 

Response 
DOE did not evaluate the potential for spread of radionuclides or chemicals in wildlife, but did evaluate 
multiple pathways of human exposure for airborne contaminants using an agricultural food chain 
(including livestock) . This analysis showed the relative risks of the alternatives for the waste types . 
Sitewide or project-level analyses would address wildlife dispersal of contaminants if that pathway was 
considered important for ecological or human health effects analysis . 
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Comment (1510) 
Los Alamos benefits economically from the presence of LANL. Other communities around LANL 
suffer or see no benefit. 

Response 
Total LANL site employment in 1994 was 6,199 . Table 2.5-16 of the WM PEIS Affected 
Environment Technical Report lists LANL employee data for 1994 for Los Alamos, Rio Arriba, and 
Santa Fe Counties. Together, Rio Arriba and Santa Fe Counties housed 2,389 LANL site employees , 
or 36 .5 % of the site workforce ; so there are benefits to these communities in terms of the earnings of 
these workers and the value of their spending in their local economies. Additional benefits could 
accrue from future waste management actions at LANL because additional labor (254 to 1,741 
employees for all waste types managed at LANL; see Table 11.9-2) would be required for facility 
construction and operation and many of those workers would likely spend a portion of their incomes in 
Rio Arriba and Santa Fe Counties . 

DOE is addressing specific socioeconomic is~ues, including employment benefits, as well as 
concomitant adverse environmental and socioeconomic impacts in the LANL Site Wide EIS. 

Comment (1722) 
Socioeconomic conditions discussed in Volume I, Chapter 4 and Section 5.4.6, are based on 1990 and 
1991 information. There have been many changes in levels of general employment, site employment, 
and per capita income since then. Information should be more current. 

Response 
The WM PEIS is a broad programmatic analysis . DOE believes that the data from the 1990 U.S. 
Census and the other documents from which it built its socioeconomic analysis provide the most 
consistent database for the broad, programmatic nature of the study. DOE would provide more 
detailed socioeconomic information and impacts analysis where appropriate in sitewide and project
level NEPA reviews . 

Comment (2086) 
A commentor is concerned that people will lose their jobs at the Portsmouth Plant when treatment 
operations begin. 

Response 
As shown in Tables 11-13 .1-13 and 11-13.2-11 in Volume II of the WM PEIS, jobs are projected to 
increase at the Portsmouth Plant to support waste management facility construction and operation under 
all low-level mixed waste and low-level waste alternatives . Jobs in the Portsmouth region are also 
expected to increase. Changes in waste management activities are not expected to appreciably change 
employment related to other activities at the Portsmouth Plant. 

Comment (2346) 
Volume I, Chapter 10, appears to contain conflicting statements. In one place it reads "HW 
alternatives would only minimally benefit regional and national economies." In another it reads "None 
of the HW Alternatives substantially affect the national economy." 
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Response 
DOE draws a distinction between minimal and substantial benefits. However, DOE revised statements 
in the WM PEIS about the economic benefits of alternatives to make it clear that the alternatives would 
only minimally benefit the national economy. 

Comment (2351) 
The WM PEIS states that none of the alternatives would affect the national economy. (This is found in 
the comparison of alternatives.) I believe taxes would be affected at the national level. 

Response 
The WM PEIS economic analysis determined that the proposed waste management actions would cause 
no effects on jobs or personal income on a national basis. The impact of required expenditures on 
taxes as a function of DOE's portion of the Federal budget were not evaluated because they are 
determined by the U.S . Congress and are, therefore , outside the scope of the PEIS . 

Comment (2473) 
The PEIS compares the effect of implementing the waste management alternatives to the employment at 
INEL and in the region of influence (ROI) for the baseline year of 1990. Site employment in 1990 is 
set at 11,813 and total ROI employment at 99,692 . In evaluating the socioeconomic impact of the 
waste management alternatives , DOE's choice of the baseline year is crucial because of the job 
reductions that have occurred at INEL since 1990 (down to approximately 8,620 in 1995). Use of 
1990 as the baseline year in the Draft WM PEIS has three problems. 

First, different baseline years are cited in different parts of the Draft WM PEIS . In the Draft WM 
PEIS Summary document, the baseline year is set in 1990. In contrast, in Volume I of the WM PEIS, 
the baseline year is set in 1992. Finally, in Volume II of the WM PEIS, the employment and personal 
income changes in the ROI due to the implementation of the various alternatives are compared to the 
1990 baseline year. However, in the same section, changes in site employment at INEL are compared 
to the 1991 site employment. Workforce reductions at INEL since 1992 were not incorporated. 

Second, the choice of either 1990 or 1992 as the baseline year does not mesh with the 1995 baseline 
year used in the Final INEL Site Wide EIS for Environmental Restoration and Waste Management. 
There is no justification for using a 1990-1992 baseline employment of 11,813 that no longer exists ; 
especially when the base period for the WM PEIS is 1996 to 2015. 

Third, the use of 1990 or 1992 as the baseline year underestimates the effects of the management 
alternatives on employment at INEL. Because the projected 1995 employment is smaller than the 1991 
employment, the percent changes increase. Simply adopting a realistic baseline year shows that 
Regionalized Alternative 3 alone could have a major impact on INEL employment levels . 

Response 
The WM PEIS did not evaluate changes in site employment per se or workforce reduction effects under 
different waste management alternatives, but rather, evaluated changes in regional employment caused 
by expenditures for waste management facility construction and operation. This part of the economic 
analysis used county-level employment and income data from the 1990 Census. 
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i as don for site employment alone. However, site employment change 
were used as an index for evaluating the potential for impacts to site transportation infrastructure. The 
baseline for this infrastructure analysis was the employment level from the Site Environmental Reports 
of 1992. DOE did not change the site employment figure to the lower 1995 level because the INEL 
transportation infrastructure, including roads, signs, and traffic signals, assumed to have the capacity to 
accommodate the higher 1992 site employment level is still in place. Therefore, using the lower 1995 
employment level to calculate the percent increase in employment as an index of increased 
transportation infrastructure load would overestimate the potential for transportation infrastructure 
impacts . 

Different baseline years were used in the WM PEIS because different elements of the analysis used data 
from different sources. The economic and population impacts analyses were based on data from the 
most recent census year, which was 1990. The analyses of other environmental resources at the sites 
was based on the most recent Site Environmental Reports from 1992. 

Comment (2474) 
The socioeconomic consequences for INEL and its ROI depend on which combination of alternatives is 
chosen for the various waste types . For INEL, there are hundreds of possible combinations of 
alternatives across all the waste types. It is difficult, if not impossible, to make a realistic forecast of 
the impact on INEL or its ROI until DOE expresses a specific preference for all five waste types . 

Response 
There are many possible combinations of alternatives across all the waste types for INEL, as well as for 
other sites . For this reason, the minimum and maximum values for each impact parameter, including 
socioeconomic effects, were identified for each site for each waste type. These values were summed to 
determine the combined minimum and maximum impacts . This information is provided by site in 
Volume I, Chapter 11, under combined waste management impacts. 

Because the factors that influence the socioeconomic consequences of the proposed alternatives are 
multiple and complex, it is not possible to predict precise outcomes at each site for the proposed waste 
management alternatives . These are subject to multiple internal and external influences such as site 
priorities, local social conditions, Records of Decision, etc . However, estimates can be made by 
comparing certain characteristics of the alternatives with existing conditions of the local affected 
communities. The result is not intended as an absolute statement of definitive outcomes, but serves as a 
basis for comparing the potential effects of one alternative with another. 

At INEL, the socioeconomic impacts of the combined waste-type alternatives (Table 11. 7-1) include a 
1.44 % to a 7 .35 % increase in jobs in the region and a population increase ranging from 0.59 % to 
4. 92 % . DOE expects the effects of the combined preferred alternatives to fall within these ranges. 

Comment (2475) 
Given the possibility of employment increases at the levels projected in the WM PEIS for pending DOE 
actions and the possibility of construction overlap, it is vital that the State of Idaho obtain a time line 
for all pending DOE actions at INEL. Although only a projected time line, it would give the State and 
the region of influence the information necessary to prepare for periods of inflated or deflated 
employment at INEL. 
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Response 
DOE revised the WM PEIS to include a more comprehensive analysis of cumulative impacts . 
Section 11.2 in Volume I notes that site employment levels are considered in the cumulative impacts 
analysis. The cumulative impacts analysis considers impacts from all reasonably foreseeable past, 
present, and future DOE actions at DOE sites . 

The economic impacts subsections in each waste-type chapter discuss the potential employment 
impacts . Included are the assumptions regarding the number of years for which there would be 
construction and operations jobs for waste management activities. The WM PEIS analysis does not 
include specific assumptions about the time at which actual construction or operations activities begin 
or end at individual sites. Except for the use of general time frames for activity, no assumptions are 
made with respect to peak or off-years for employment. These are presented without reference to the 
year in which they occur, since the specific years are not known. 

Although DOE recognizes that the potential cumulative socioeconomic effect of rapid or cyclical 
changes in employment are important, it was not feasible to characterize each of the sites affected in the 
detail necessary to create a year-by-year projection of employment. These scheduling decisions would 
be made at the site-level when analyzing specific waste management projects . Projected decline or 
expansion of individual site activity is not a component part of any of the alternatives considered; 
therefore, delineated project schedules for other projects were not included as a part of this evaluation. 
However, overall effects are considered as aggregate effects in the cumulative impacts analysis. 

Comment (2479) 
No rationale is given for selection of the 15 % criterion for a major impact on site employment or for 
the 1 % criterion for indicating a "significant potential for creating change to the social environment." 
If, in fact, pending DOE actions would subject employment at INEL and its region of influence to a 
yo-yo effect, the adverse effects on the infrastructure could be much worse than a simple 15 % increase 
in employment at INEL over a number of years. It is one thing to provide for moderate increases in 
elementary school age children over a number of years; it is another to accommodate extended periods 
of temporary but unexpected sharp increases and decreases. The latter is far more disruptive than the 
former. The DOE criteria for significant impacts fails to address this problem. 

Response 
The WM PEIS does not directly analyze potential increases in site employment, but does use site 
employment as the basis for analyzing of other effects. The 15 % criteria was used as an index to 
represent the level of increased site employment at which impacts to onsite transportation infrastructure 
would potentially increase. It was not intended to be a projection of increased employment under the 
waste management alternatives . Detailed methodologies for transportation infrastructure impacts are 
presented in Section C.4.9 in Volume Ill . 

The potential for cyclical (yo-yo) effects related to changing employment requirements during the life 
of a project was recognized by DOE in the analysis for its potential to result in sharp and sudden 
population increases in the regions of influence. In addition to average annual employment figures, the 
potential highest peak employment was calculated for each site under each alternative to determine any 
potential effect on regional population due to site activity. These figures are presented and discussed in 
Sections 6.8, 7.8, 8.8, 9.8, and 10.8 in Volume I. Further details can be found in the WM PEIS 
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Environmental and Socioeconomic Impacts Methods and Results Technical Report, which is available 
in the DOE public reading rooms listed in Section 1.9 in Volume I of the Final WM PEIS . 

Detailed methodologies for socioeconomic and population effects are presented in Sections C.4.5 and 
C.4.6 in Volume III of the WM PEIS. Additional supporting material is presented in Sections 6.5 and 
6.6 of the WM PEIS Environmental and Socioeconomic Impacts Methods and Results Technical 
Report. DOE revised the discussion in Section 5.4.6.1 in Volume I of the WM PEIS to clarify the use 
of the 1 % criterion for creating change in the social environment. The 1 % criterion was based on the 
assumption of a minimum 1 % surplus capacity in public service delivery systems, infrastructure, and 
other health and welfare services. 

Comment (2488) 
Volume I, Section 4.3 .6 states, "When examined on an individual county basis, with the ROis, DOE 
and contractor employment was in all cases less than 9 .5 % of the total county employment." Is this 
true for Bonneville County, Idaho? Seventy-seven percent of the INEL workforce resides in that 
county. Also see Section 4.4.5. 

Response 
DOE deleted the reference to the relationship of DOE and contractor employment to individual county 
employment across all regions of influence. This information was not required as a baseline for the 
analysis, and was not utilized . Regions of influence were defined according to the criteria presented in 
Section 5.4.5 in Volume I and Section C.4.6.1 in Volume III . The counties that together account for at 
least 90 % of a sites' workforce are those considered to comprise the sites' socioeconomic region of 
influence. Bannock, Bingham, Bonneville, Butte, Clark, and Jefferson counties together comprise 
INEL's region of influence. 

Comment (2498) 
Madison County, Idaho, is not included in the INEL socioeconomic region of influence. 

Response 
Although a potential for impact to Madison County is considered in the analysis, Madison did not meet 
the criteria for inclusion in the INEL socioeconomic region of influence. Regions of influence were 
defined according to the criteria presented in Section 5.4.5 in Volume I and Section C.4.6.1 in 
Volume III. The site-level region of influence was defined to include host and/or contiguous counties 
and any counties within the region containing at least 90% of the work force . The WM PEIS Affected 
Environment Technical Report, Sections 2.3.5 and 4.4.5, contain additional detail. 

Comment (3113) 
The WM PEIS economic analysis only considers increases in spending. It does not consider decreases 
in spending as activities are shifted from the individual sites to a regional or central site. 

Response 
In general, the No Action Alternative for each waste type represents the baseline for comparison of 
alternatives. Employment, income, and industry output under No Action can be assumed to be part of 
the 1990 regional economies of the 17 major sites. Any alternatives under which expenditures induce 
employment, income, and industry output greater than the No Action figures at a site would cause 
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growth in that sites' economy . Any alternatives under which expenditures induce changes lower than 
those of the No Action expenditures would diminish the sites ' regional economy . In general, because 
expenditures under No Action are minimal (some waste management activity is required under all 
alternatives), alternatives that would diminish any regional economy are the exception. 
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Comment (177) 
A decision to store nuclear and hazardous waste at LLNL Site 300 would greatly interfere with the 
long-term land management decisions planned for the City of Tracy, California. 

Response 
As described in DOE's Charting the Course - the Future Uses Report, current uses at LLNL Site 300, 
including research and development, industrial, institutional, and administrative/technical uses, will be 
continued. Most of Site 300 is undeveloped and is available for compatible experimentation and 
testing . Additional areas for possible development to support site missions have been delineated . 
Therefore , alternatives evaluated in the WM PEIS are generally consistent with future land-use at 
LLNL Site 300. 

Subsequent to a programmatic decision to manage waste at LLNL, DOE would perform a sitewide or 
project-level NEPA analysis that would consider local and regional planning issues . The development 
of Site 300-specific NEPA documentation will include consultation with local community and regional 
planning entities , including the City of Tracy . 

Comment (523) 
DOE needs to clarify how current and future land-use scenarios at INEL will be affected by WM PEIS 
decisions. 

Response 
The WM PEIS land-use analysis evaluates the potential land area requirements for the proposed 
treatment, storage, and disposal facilities against the potentially available land at each candidate site. 
As described in DOE's Charting the Course - The Future Use Report, INEL's future use 
recommendations, generated by an internal site team with local, regional, State, Tribal, and public 
input, generally support continuing current site land use with the central developed area being used as 
an industrial/commercial area and the surrounding area serving as a buffer and for grazing . The 
industrial/commercial use category consists of worker-based facilities such as research and development 
facilities, support uses, and storage and disposal facilities . Therefore, alternatives evaluated in the 
WM PEIS are consistent with future land-use at INEL. 

Potential land-use conflicts or restrictions at specific INEL locations would be addressed in sitewide or 
project-level analyses . Volume I, Section 1.8.1, of the WM PEIS discusses the relationship between 
the WM PEIS and current project-level documents that address specific land-use decisions . 

Comment (2188) 
DOE failed to factor in any value for using land and resources in the Northwest for disposal. The 
WM PEIS says the cost of volume reduction is not worthwhile, in comparison to the cost savings from 
disposal. In other words, it is cheaper not to reduce the volume . The law requires DOE to consider 
the irreversibility of the commitment of resources, and the use of land is one of them. 

Response 
When land is used for treatment, storage, or disposal facilities its value for other purposes may be lost 
or diminished. NEPA mandates that an EIS address any adverse environmental effects that cannot be 
avoided if the proposal is implemented. Volume I, Sections 12.3 through 12.5, of the WM PEIS 
addresses unavoidable adverse impacts, the relationship between short-term uses of the environment 
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and ma'nte ance and enhancement of long-term productivity , and any irreversible and irretrievable 
commitments of resources, including land, that could result when DOE implements its waste 
management strategy . 

DOE revised Volume I, Sections 6. 14 , 7.14, 8.14, 9.14, and 10.14, and Volume III , 
Section C.3.2.1.4, to indicate that it would be too speculative to attempt to factor in the long-term 
value of land. 

Comment (2319) 
The PEIS should address the land area for disposal at Hanford. 

Response 
Although DOE will select sites for waste management activities based on the WM PEIS, it will not 
select specific locations for waste management facilities at any site . The area considered for 
construction of waste management facilities , including disposal facilities, at Hanford is the 6,000-acre 
Central Plateau, designated in Hanford's site development plan for waste management use . The 
acreage requirements estimated in the PEIS for waste management facilities at Hanford for all waste 
types combined in Volume I, Section 11.6.2, including any low-level waste or low-level mixed waste 
disposal facilities , constitute only a small portion (from 6.5 to 178 acres) of this 6,000-acre area (see 
Table 11.6-1) . Again, the specific locations of the disposal units on the Hanford Central Plateau have 
not been chosen. However , DOE believes , based on these estimates, that sufficient land is available to 
support construction of any necessary waste management facilities on the Central Plateau. 

Comment (2489) 
Volume I, Section 4.3 .8, describes how land availability was determined for 54 DOE sites nationwide 
and provides a table that presents total acreage and estimated available acreage at the 17 major DOE 
sites (Table 4-8). DOE determined available acreage by subtracting land currently used and 
unavailable land from the total acreage. 

The Draft PEIS does not document what conclusions were reached from each of the steps in the 
assessment of available land, nor which references were utilized to reach those conclusions. The PEIS 
should include sections in the land-use assessment portion of the document discussing the following 
items, in detail , for each facility : 

• Total site acreage and current land use at the facility ; 
• Land set aside for cultural resources , sensitive species, wetlands, floodplains, buffer zones, etc.; 
• Land determined to be unsuitable for future development due to seismic, volcanic , or other 

geological constraints (such as superficial materials and availability of water); 
• Anticipated future land uses and zoning; 
• Projected decontamination and decommissioning activities; 
• Population densities; 
• Public Land Orders , Memoranda of Understanding , and other agreements affecting land use at the 

site ; 
• Recreational uses; 
• Contaminated areas and areas expected to be restored to conditions suitable for new development. 
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Re pons 
The WM PEIS is a programmatic document that will lead to nationwide decisions on where to treat, 
store, and dispose of wastes . DOE used the land-use information in the WM PEIS solely to determine 
if sufficient land would be available for waste management facility construction at the sites and to 
determine if facility construction would be compatible with DOE's site planning. The WM PEIS was 
revised to include new waste management-designated acreage numbers for several sites, as well as 
more detailed information on site activity and proposed land uses . 

DOE sitewide or project-level NEPA analyses would also consider local and regional planning issues, · 
in addition to any incompatible land-uses either on or adjacent to the sites. Consideration of Site
Specific Advisory Board land-use plans would be an integral part of those analyses . However, because 
the WM PEIS does not address site or regional land-use decisionmaking, DOE did not evaluate Site
Specific Advisory Board plans in the PEIS land-use impacts analysis . 

Information used in the land-use assessment portion of the PEIS was summarized from the WM PEIS 
Affected Environment Technical Report, which contains the details of the land-use information and 
sources. The report is available in the DOE public reading rooms listed in Volume I, Section 1.9, of 
the WM PEIS. 

Comment (2529) 
DOE did not perform a detailed land-use analysis because at all sites considered in the WM PEIS land
use requirements would be below 1 % of the estimated land available . This approach provides a very 
narrow assessment of impacts from future DOE actions . A programmatic analysis of impacts should 
also consider the cumulative impacts of that program on actions taken by other programs within the 
Department. As an example , the maximum estimated land needs at INEL, under all alternatives , are 
121 acres (Section 11.5), far below the 1 % threshold. However, "other," generally unspecified , 
actions at INEL are expected to affect a maximum of 1,096 additional acres . This would easily exceed 
the Draft WM PEIS 1 % screening threshold and require a detailed land-use impact analysis for the site . 

Response 
Chapter 11 in Volume I of the WM PEIS describes the cumulative impacts analysis for all sites 
analyzed in the WM PEIS . The analysis also includes the results of combined impacts, which would 
result from locating more than one waste facility at a site. The 1 % threshold for land use is a screening 
level used for programmatic analysis of the waste management requirements only. The combined 
alternatives would affect between 28 and 121 acres of land at INEL, while other actions could affect 
another 1,059 acres . Although existing operations, the combined alternatives, and other actions would 
only cumulatively affect a maximum of about 2 % of the suitable acreage at INEL, any land to be 
disturbed might require detailed characterization studies and evaluations to ensure protection of wildlife 
habitats and cultural artifacts. Sitewide or project-level NEPA reviews would consider land-use 
impacts, including cumulative impacts, in more detail. 

Comment (2812) 
It is sometimes difficult to assess potential future use of DOE facilities (some of which span multiple 
counties) using local development plans. These facilities are often the primary livelihood of the 
community. If available, the site-specific land-use plans approved by the citizens groups chartered by 
the Federal Advisory Committee Act (e .g., the Site-Specific Advisory Boards) would be preferable . 
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Response 
Local and regional development plans are one factor in assessing the future use of DOE facilities. 
Sitewide or project-level NEPA reviews would address local and regional planning issues in addition to 
any incompatible land uses either on or adjacent to the sites. Consideration of Site-Specific Advisory 
Board land use studies and advice would be an integral part of those analyses. Until final selection of 
alternatives and the subsequent identification of proposed specific locations on sites, consideration of 
adjacent land use is not possible. DOE is committed to working with local governments to clarify 
planning expectations and evaluate future uses of sites and contiguous areas. 

Comment (2819) 
Volume I, Table 7.13-2, Acres Disturbed During Construction, [in the cultural resources section of the 
Draft WM PEIS] does not include BNL, even though earlier tables and figures (Tables 3.4-2, 3.6-2, 
7. 3-2, 7.4-7, and 7.4-10, and Figure 7. 3-2) indicate that disposal and/ or treatment facilities would be 
required at BNL. 

Response 
Table 7.13-2 has been removed since, as explained in Volume I, Section 5.4.10, the number of acres 
disturbed is less important than the exact location of a facility in determining impacts to cultural 
resources . These impacts will be considered in sitewide or project-level NEPA reviews. 

Comment (2888) 
DOE did not perform a detailed analysis of land use impacts at INEL. The WM PEIS "screens" INEL 
from a detailed analysis based on assumptions regarding land availability for future development. 
However, the basis for those assumptions is not adequately documented. In addition, the PEIS does not 
assess cumulative land-use impacts arising from current uses, future spent nuclear fuel management 
uses, and future waste management activities . Further, it does not indicate if land-use impacts would 
be temporary or permanent. To conduct a meaningful evaluation of land use impacts, the Final WM 
PEIS should present site-specific information for the various sites. Waste disposal at INEL will have to 
be in accordance with the INEL Land Use Plan. 

Response 
The WM PEIS is a programmatic document that provides information for policy-related decisions . The 
SNF/INEL PEIS discusses INEL site-specific information in detail, including land use, in Volume II, 
Part A. 

No attempt was made in the WM PEIS to identify or select the actual locations of proposed waste 
management facilities on sites. The land-use analysis available at the programmatic level is a 
comparison of land available to land required. DOE did not attempt to determine the acceptability or 
suitability of available land beyond certain minimal requirements. DOE will choose locations for new 
facilities on sites after it issues WM PEIS Records of Decision and completes any additional sitewide or 
project-level NEPA reviews that could be required . The INEL Land Use Plan will be considered in 
any project-level reviews. Until final selection of alternatives and the subsequent identification of 
proposed specific locations on sites, consideration of adjacent land use is not possible. DOE is 
committed to working with local governments to clarify planning expectations and evaluate future uses 
of sites and contiguous areas. 
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T e wa e management land-u e requireme t would be enerall small in relation to total available 
land. As a result, the final analysis does not necessarily discriminate between alternatives, since 
sufficient land area would exist under any of the alternatives . However, the analysis does conclude that 
sufficient land exists at most sites to allow DOE to avoid environmentally or culturally sensitive areas . 

Cumulative impacts of land-use requirements at the sites are presented in Chapter 11 in Volume I. 
This includes cumulative impacts of current activities and reasonably foreseeable future activities . 

Section 12.5 describes the potential irreversible and irretrievable commitment of land at DOE sites . 
Only land used for disposal would be irretrievably committed. 

Comment (2895) 
Volume I, Section 4.3.8 states that "pertinent" State and local land-use plans are acknowledged as an 
important factor in determining the impact of siting the disposal facilities . However, site-specific 
evaluations are identified as the appropriate vehicle for determining siting constraints . This is 
contradictory to the purpose of the WM PEIS. In the case of BNL, special surrounding land-use 
decisions have already been made that are inconsistent with the disposal of hazardous and/or 
radioactive wastes, and BNL officials have suggested that BNL's mission is not incompatible with such 
planning decisions. Therefore, it seems that at least one site, BNL, has made it easier for DOE to 
address land-use issues prior to a site-specific study. Accordingly , Section 4. 3. 8 should be modified to 
address the particular case of BNL, and use this issue as an obvious reason for dismissing BNL as a 
candidate for the disposal of wastes , even under the Decentralized Alternatives. In addition, 
Section 5.4.8, contains a generic discussion of the land-use analysis that is too simplistic, especially 
when considering site-specific issues relating to BNL. There are many land-use issues concerning BNL 
that must be addressed. 

Response 
The WM PEIS does not attempt to identify or select the actual locations of the proposed waste 
management facilities on sites . The land-use analysis evaluates the potential land-area requirements for 
the proposed treatment, storage, and disposal facilities against the potentially available land at each site. 
For purposes of analysis, newly constructed facilities were assumed to be located near existing facilities 
or at the center of the site . Therefore the WM PEIS land-use analysis does not attempt to determine the 
acceptability of the available land for use by waste management facilities . Rather, the PEIS assumes 
that sufficient land will be available in comparison to waste management requirements to allow DOE to 
avoid environmentally or culturally sensitive areas. Waste management land-use requirements would 
be generally very small in relation to total available land area . 

While useful at a programmatic level, the WM PEIS land-use analysis will be supplemented by detailed 
analyses in sitewide or project-level NEPA reviews if waste management facilities are actually to be 
located at BNL. These analyses would consider local and regional land-use plans in more detail. Until 
final selection of alternatives and the subsequent identification or proposed specific locations on sites , 
consideration of adjacent land use is not possible . DOE is committed to working with local 
governments to clarify planning expectations and evaluate future uses of sites and contiguous areas . 

Comment (3067) 
It appears that land requirements below 5.4 square miles at Hanford are not "displayed in the waste
type chapters" (as suggested in Section 5.4). This disregards a substantial portion of land. 
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Response 
he 1 % criterion for land use applies to 1 % of either the land area available for development at the 

site, or of land specifically designated for waste management activities at the site , not to the total site 
acreage . The designated waste management land area used in the Final WM PEIS for Hanford is 
6,000 acres (approximately 9.4 square miles) , substantially less than the approximately 540-square-mile 
total size of the site . The 1 % criterion for Hanford, then, applies to all waste management activities 
requiring 60 or more acres (less than O .1 square mile). 

Considering the size of the site and the extensive area designated for waste management activities , this 
is not a substantial portion of land. As noted in Chapter 5, the 1 % screening criterion for land-use 
impact is established to increase the clarity of the document and focus attention on the sites and 
alternatives where the land requirement is more likely to result in significant land-use impacts. 
Requirements below the 1 % criterion, although not expected to result in significant impacts , are not 
disregarded, but are presented in the Site Data Tables contained in Volume II of the WM PEIS . These 
tables present detailed acreage requirements for each site under each waste management alternative. 

Comment (3071) 
Section 5.4 .8 establishes a concept for land-use impact evaluation and a threshold screening criterion 
that, when applied in the analysis , does not discriminate between alternatives . 

Response 
The PEIS does not identify or select the actual locations of the proposed waste management facilities on 
sites . Neither does it determine the acceptability or suitability of available land beyond certain minimal 
requirements . The PEIS land-use analysis simply compares the potential land-area requirements for the 
proposed treatment, storage, and disposal facilities to the land potentially available at each site . The 
actual siting of new facilities would be done after completion of the sitewide of project-level NEPA 
analyses . 

The waste management land-use requirements would be generally small in relation to total available 
land at each site . As a result , the final analysis does not necessarily discriminate between alternatives, 
since sufficient land area would exist under any of the alternatives. However , the analysis does 
conclude that sufficient land exists at most sites to allow DOE to avoid environmentally or culturally 
sensitive areas . 

Comment (3085) 
Volume I, Section 8.7.2, of the Draft WM PEIS stated that the Centralized Alternative for transuranic 
waste would require 0.17% of Hanford's available land for a treatment facility . It is unclear whether 
the O .17 % acreage required for transuranic waste facilities at Hanford under the Centralized Alternative 
is based on the 14,496 available acres referenced elsewhere in the Draft WM PEIS (Table 4-8) . The 
available acreage should be based on the 6,000 acres recommended by the Hanford Future Site Uses 
Working Group . 

Response 
DOE revised the WM PEIS to use the 6,000 acres of the Central Plateau that was set aside in 
Hanford ' s site development plan for waste management. This is the same area recommended for use 
by the Hanford Future Site Uses Working Group . In the transuranic waste land-use analysis, 
24 . 7 acres was estimated to be required to construct new facilities at Hanford under Regionalized 
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Alternatives 2 and 3. In Volume II , Table 11-5.3- 11 , that acreage translates to 0 .41 % of the 
6,000 available acres . DOE revised Volume I, Section 8.7 .2, to indicate that the acreage required for 
transuranic waste facilities under Regionalized Alternatives 2 and 3 would be 0.41 % of the available 
acres. 

Comment (3242) 
Economic impacts and land-use impacts should include the lost value of the land set aside for use by 
DOE for waste disposal operations . The value of land should be based on contingent valuation based 
on the greater of Tribal or agricultural value amortized forever. 

Response 
Section 12.4 in Volume I of the WM PEIS does consider the potential impacts of land set aside for 
waste disposal operations. However, land valuation is a strongly site-specific consideration. Because 
the precise location of future waste management facilities at individual sites is not yet known, a more 
detailed assessment of the value of any land commitments, either in market terms or as the value of any 
other social or economic use that might be forgone, is not considered useful to this programmatic 
analysis . Moreover, because of the potential for variation from site to site and over time, it would be 
difficult to develop, at the programmatic level, a consistent and uniform methodology that could be 
applied to all sites. Therefore, the WM PEIS land-use analysis is limited to a comparison of the land 
available to land required . No attempt was made to determine the acceptability or suitability of land or 
the potential value of other uses of the land beyond certain minimal requirements. 

DOE is committed to the process of developing Site-Specific Advisory Board sponsored plans for 
future land use as another approach to incorporating community values and encouraging local 
community input into the land-use evaluation process. This is especially useful in determining the 
importance of particular land areas or uses to stakeholder groups and incorporating a concern for future 
generations into current land-use studies. This information woul9 be used during sitewide or project
level NEPA reviews. 

Comment (3299) 
Given the potential for irreversible and irretrievable land use, DOE site managers should work closely 
with local government officials to clarify planning expectations and avoid conflicts with anticipated 
future uses of the site or contiguous areas. In general , every effort should be made to use already 
contaminated sites for waste management operations . 

Response 
No attempt was made in the WM PEIS to identify or select the actual locations of the proposed waste 
management facilities on sites. The implementation of waste management alternatives will require 
additional studies . DOE is committed to working with stakeholders to clarify planning expectations and 
evaluate future uses of sites and contiguous areas . 

Although there are some advantages to using contaminated sites that are already for waste management 
activities, there are some disadvantages. These include interference with remediation activities, 
exposure of waste management workers to existing contamination, and interference of existing 
contamination with future monitoring. 
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Comment (3554) 
The comparison of alternatives summaries in the waste-type chapters should consider land use a factor , 
because waste management actions will destroy important habitat at some of the sites (e .g ., at Hanford , 
mature shrub steppe ecosystems), especially in arid climates where restoration/mitigation is difficult 
due to low amounts of precipitation. 

Response 
The PEIS does not identify or select the actual locations of the proposed waste management facilities on 
sites, and no attempt was made to determine the acceptability or suitability of available land beyond 
certain minimal requirements. If site development plans identified areas set aside for waste 
management, then these areas were used . 

The waste management land-use requirements would be generally small in relation to total available 
land. As a result, the final analysis does not necessarily discriminate between alternatives, since 
sufficient land area would exist under any of the alternatives. However, the analysis does conclude that 
sufficient land exists at most sites to allow DOE to avoid environmentally sensitive areas . 

Comment (3724) 
The WM PEIS fails to place any value on land and other resources at the Hanford Site. It ignores the 
Hanford Future Site Uses Working Group Report and Native American Treaty Rights to use Hanford 
lands after they are cleaned up. · 

Response 
DOE is concerned about the future use of land at and surrounding DOE sites and facilities . 
Recommendations for future use of the Hanford Site are being developed by the Hanford Future Site 
Uses Working Group, which includes representatives of Federal, Tribal, State, and local entities. 
These recommendations will be considered during the sitewide and project-level NEPA reviews that 
may follow the WM PEIS programmatic decisions . 

The WM PEIS land-use analysis evaluates the potential land area requirements for the proposed 
treatment, storage, and disposal facilities against the land potentially available at each site. If site 
development plans identified areas set aside for waste management, then these areas were used. The 
PEIS does not identify or select the actual locations of the proposed waste management facilities on 
sites, and no attempt was made to determine the acceptability or suitability of available land beyond 
certain minimal requirements . 

The waste management land-use requirements would be generally small in relation to total available 
land. The analysis indicates that sufficient land exists at most sites to allow DOE to avoid 
environmentally or culturally sensitive areas . 

Comment (4061) 
The PEIS does not adequately address land-use planning in the selection of nuclear waste or treatment 
sites (e .g ., although Site 300 is proposed as a low-level waste site , it is not permitted as such). 

Response 
At the programmatic level of analysis, consideration of land-use issues is, by definition, very general in 
scope . No attempt was made in the WM PEIS to identify or select the actual locations of the proposed 
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waste management facilities on sites . DOE will select actual locations on sites for new facilities after 
completion of any necessary sitewide or project-level NEPA analyses . Therefore, the PEIS land-use 
analysis does not attempt to determine the acceptability of the land available for waste management 
facilities. However, the PEIS analysis indicates that sufficient land will be available for waste 
management facilities to allow DOE to avoid environmentally or culturally sensitive areas . DOE is 
committed to working with local governments to clarify planning expectations and evaluate future uses 
of sites and contiguous areas . Sitewide or project-level NEPA analyses will also address local and 
regional planning issues . 
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Comment (219) 
In the Site Data Tables for BNL low-level mixed waste, the predicted power requirement for the 
Decentralized Alternative is 0.2 megawatts at 24% of existing capacity , while for the No Action 
Alternative the requirement is O. 23 megawatts at 49 % of existing capacity. It seems illogical that a 
treatment/removal process could use less power than a storage/removal process . DOE's answer was 
that storage uses more power. One possibility is that combustib.Ie waste products would be used to 
lower energy costs at the site. If this were the case, then airborne waste might stay airborne beyond 
the boundaries of the site, and that would help explain the projected health effects listed in Volume II , 
Table 11-3 .1-2. These figures show a greater health risk for offsite individuals than for BNL lab 
workers. Is this true? 

Response 
Table 11-3.1-14 in Volume II of the WM PEIS shows infrastructure impacts for low-level mixed waste 
treatment and disposal at BNL, including requirements for electrical power . 

Electrical power requirements for the Decentralized and No Action Alternatives are similar. However, 
this similarity is coincidental. The Decentralized and No Action Alternatives are different management 
alternatives with an emphasis on different activities. For the low-level mixed waste No Action 
Alternative, the emphasis is on storage of BNL waste onsite , while for the low-level mixed waste 
Decentralized Alternative, the emphasis is on treatment and disposal of BNL waste onsite. 

Waste at BNL is mainly combustible and requires primarily incineration and grouting . For BNL's 
waste, both of these treatment activities would have relatively small power requirements . Because this 
treatment would result in a large reduction in the volume of waste to be disposed of, the power 
required for disposal would be much lower than for indefinite storage. Another site with a different 
waste profile could have very different power requirements. DOE added a footnote to Table 11-3 .1-14 
to explain the varying power requirements for BNL under the two alternatives. 

Estimated health risks can be greater for offsite residents than for onsite workers . Onsite workers are 
assumed to be exposed to contaminants for 8 hours per day, 5 days per week, over the 10-year 
operational period of the waste management facility. Offsite residents are assumed to be exposed for 
24 hours per day, every day for the 10-year operational period of the facility. Another reason is that 
the BNL waste profile contains a high proportion of organic liquids and sludges. 

Comment (2877) 
Under some alternatives, power consumption at INEL would increase to a level that would require new 
generating plants. The impacts and costs of these new facilities should have been estimated and 
included in the appropriate sections and with the cumulative impacts in the WM PEIS. 

Response 
The WM PEIS analyzed the combined impacts for each waste type of placing multiple facilities at each 
site . The minimum and maximum impacts for individual sites were then considered together with the 
impacts of other past, present, and reasonably foreseeable actions at and in the region of each of the 
17 major sites . Volume I, Table 11.7-2, shows the cumulative impacts for INEL. DOE revised 
Section 11. 7 to reflect that the maximum cumulative power consumption rate would be approximately 
100% of current use . More detailed site-specific information is contained in the SNF/INEL PEIS, 
specifically in Sections 4.13 and 5.13. 
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C mm nt (3044) 
DOE should consider infrastructure age as well as capacity in Section 4 . 3. 9 when calculating impacts 
of proposed additional loads. 

Response 
DOE assumed that any excess infrastructure capacity would be available for use by waste management 
activities. The infrastructure analysis does not account for, nor should it account for, replacement costs 
for systems nearing the end of their useful lifetimes . Although waste management activities could 
overload an already stressed site infrastructure, the waste management activities by themselves would 
not be the reason for replacing an aging infrastructure . 

Comment (3238) 
Volume I, Section 6.12, does not include infrastructure impacts for associated basalt, rock, or other 
materials needed for capping any disposal cells . The Environmental Restoration Program is already 
having difficulties in this area, as all of the basalt outcroppings on or near the Hanford Site are 
religious sites for the Tribes. As such, they may not be considered for use . Also, use of gravel and 
other materials could result in additional damage to the environment. This needs to be accounted for 
and mitigated. 

Response 
The WM PEIS site infrastructure impacts analysis focused on the effects of the waste management 
alternatives on water supplies, wastewater treatment, and electrical power systems. The consumption 
of resource materials such as basalt, rock, or other required materials (e.g. wood, concrete, sand, 
gravel, plastics, metals, and other materials used in construction) is addressed in Volume I, 
Section 12.5. 

Since the WM PEIS is a national-level analysis, individual or spot shortages at specific sites are not 
considered. Sitewide or project-level NEPA analyses will consider any significant effects on 
consumption or potential shortages of construction materials, as well as potential mitigation measures. 

With the exception of materials that can be recovered or recycled with present technology, the 
WM PEIS analysis assumes that these construction resources would be irretrievably lost. However, 
none of the identified construction materials is in critically short supply nationally, and most are 
generally available in the regions of sites that are being considered. 

Comment (3301) 
Although the WM PEIS addresses potential transportation infrastructure improvements associated with 
an increase in the number of commuters, it does not address potential impacts associated with up to 
257,000 shipments of low-level waste over 20 years. 

Response 
Although 257,000 low-level waste shipments over 20 years is a large number of shipments, this works 
out to approximately 50 shipments per day, or 6 shipments per hour. Six trips per hour should not 
significantly impact traffic in the site regions of influence. In addition, waste shipments would tend to 
be spread across the workday, while worker trips tend to occur during the morning and evening rush 
hours. Therefore, the impacts to traffic would tend to be less for waste shipments, even when there are 
more waste shipments per day than worker trips. 
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Sections and 1 . in Volume I describe measures that could be used to mitigate impacts from 
transportation. These include using a mix of truck and rail transport to minimize potential impacts 
from truck transport alone , and working with local and regional planners to prepare for additional road 
traffic . 

Comment (3302) 
Commuter numbers for NTS are based on the assumption that the relative distribution of NTS workers 
will be the same as the current distribution. However, the town of Pahrump, Nevada, has doubled in 
size since the 1990 Census, and is one of the fastest growing communities in the Nation. Travel on 
Highway 160, a two-lane route to NTS, should be analyzed based on higher commuter projections. 

Response 
DOE recognizes the potential for sudden and rapid changes in the socioeconomic conditions of local 
communities. However, because the WM PEIS is a broad, programmatic document intended to 
support a relative comparison of the alternatives, DOE did not attempt to analyze the potential effects 
of population growth on individual elements of offsite transportation infrastructure. That type of 
detailed analysis would be conducted, where warranted, in sitewide or project-level NEPA reviews. In 
the PEIS, DOE used an estimate of percentage increase in population as an index of the potential for 
effects on regional infrastructure. 

Comment (3947) 
DOE's assumption that there will be little impact to infrastructure elements such as drinking water 
supplies, sewage treatment, and roads is erroneous. DOE is only considering the immediate 
consequences, not the direct and indirect impacts of the proposed action for the next 20 years, as 
mandated by NEPA. 

Response 
DOE did not assume that there would be little impact to infrastructure elements. DOE understands the 
potential for impacts that its proposed actions could have on the infrastructure resources of the 
surrounding communities and regions as a whole. Section 5.4.9.2 in Volume I states that new 
resource requirement demands on offsite infrastructure for each alternative were based on population 
increases from 1990 regional population data. Evaluation of the transportation effects on infrastructure 
resources was based on forecasted increased traffic from employees directly or indire~tly associated 
with the alternatives, based on estimated population changes. New offsite demands of I~s than 5 % of 
current demand were assumed to be negligible or to result in minor impacts. Increasei. in demand of 

• 5 % or more were assumed to have the potential to cause moderate impacts, and increases of 15 % or 
more were assumed to have potentially major impacts . The results are discussed in each waste-type 
chapter. 

It is possible that the proposed action could attract other commercial development projects compatible 
with radioactive waste treatment and disposal. However, the introduction of these new projects in 
regions is a function of other factors (such as local taxes, facilities, regional preferences, etc.) , as well 
as the proposed DOE action. As such, the proposed number, size, and location of these projects cannot 
be reasonably foreseen and their potential cumulative impacts when combined with the WM PEIS 
actions cannot be estimated. 
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Comment (96) 
Commentors are concerned about impacts to Native American cultural resources from waste treatment, 
storage, and disposal activities at the LLNL. 

Response 
Volume I, Section 4.4 .6, summarizes known cultural resources at LLNL. DOE could not evaluate site
specific cultural resources impacts in the WM PEIS because it has not proposed specific locations for 
waste management facilities on the sites. However, DOE did determine in the PEIS that the land 
required for such facilities would be a small fraction of the land available or designated for waste 
management. Therefore, DOE believes it probably will have sufficient flexibility to avoid or mitigate 
potential impacts to cultural resources. Site wide or project-level NEPA reviews would consider 
cultural resources in detail. (See Volume I, Section 5 .4.10.) 

Volume I, Section 5.4.10, of the Final WM PEIS discusses the unique nature of Native American 
Cultural and religious resources . Five Federal laws prompt consultation between Federal agencies and 
Native American tribes : the National Environmental Policy Act, the National Historic Preservation 
Act, as amended, the American Indian Religious Freedom Act, the Archaeological Resources 
Protection Act, and the Native American Graves Protection and Repatriation Act. In accordance with 
these Acts, and in consideration of DOE's American Indian Policy, DOE would consult with Native 
American stakeholders before implementing waste management alternatives. 

Comment (511) 
The PEIS identifies Tribal members as minorities for the analysis. Although clearly mandated by 
Presidential Memoranda, Executive Orders, and DOE policy, the WM PEIS fails to recognize the 
sovereignty of the Native American Tribes and their unique government-to-government relationship 
with the United States government. The Tribes were not consulted early in the WM PEIS development 
process to identify issues critical to the survival of the Tribes and their cultures. The Federal 
Government must take affirmative steps to protect Tribal lands, resources, treaty rights, and ways of 
life. This includes the gathering of wild foods, fishing, and the use of several sites for religious 
activities. Without such steps, the treaty rights and obligations and Federal Trust responsibilities that 
have already been negatively impacted by DOE actions will be further adversely impacted. To ensure 
consideration of these issues, DOE should keep the Tribes informed on a timely and direct basis, and 
should clearly identify the plans for and timing of future Tribal consultations prior to making waste 
management decisions. 

Response 
The WM PEIS classifies Native Americans as minority populations in a numerical context only to 
describe the demographic characteristics of the regions surrounding the DOE sites . This information is 
used in the environmental justice analysis. This designation is not intended to contradict the discussion 
of the unique government-to-government relationships between the United States Government and 
Tribes, nor the Federal Trust responsibility. DOE policy recognizes the sovereignty of Native 
American Tribal Governments and their unique government-to-government relationship with the 
Federal Government as defined by history, treaties, statutes, court decisions, and the U.S. Constitution. 
DOE recognizes that it must consider the treaty rights of Native American Tribal Governments and the 
Federal Government's trust responsibility toward them when making decisions . 
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DOE policy requires the agency to consult with Tribal Governments to ensure that Tribal rights and 
interests are considered; that the potential impacts of proposed DOE actions on cultural or religious 
resources are disclosed; and that any unnecessary interference with traditional religious practices is 
avoided. DOE is committed to incorporating this policy into its ongoing and long-term planning and 
management processes, including the NEPA process, and has worked through its site representatives to 
notify the Tribes of the WM PEIS scope and the availability of the document for comment. The Final 
WM PEIS was revised to include a general discussion of the consultation obligations and activities, as 
well as DOE's treaty obligations in Section 1.4.5 . Section 5.4.10 in Volume I was revised to discuss 
the unique nature of Native American cultural and religious resources. 

The WM PEIS analysis focuses on alternatives to support a national waste management strategy. The 
programmatic nature of the WM PEIS analyses is not conducive to considering the individual character 
of Native American cultures near DOE sites, and the specialized nature of each Tribe's concerns 
related to site activities. Sitewide and project-level NEPA reviews will more fully explore specific 
concerns related to Native American issues, such as the protection of sacred lands, cultural properties, 
and religious practices. During these reviews, local DOE officials will continue to work with Tribal 
representatives to exchange information about the need for and location of any necessary facilities and 
related activities, such as transportation requirements, and to consider specific Tribal values, potential 
environmental impacts, and appropriate mitigative measures . Several DOE Operations Offices have 
cooperative agreements with Tribal Governments about a range of environmental issues, and the sites' 
Tribal contacts will assist in the consultation process for site-specific and transportation issues related to 
the WM PEIS . 

Comment (532) 
DOE needs to understand the values of the Tribes in the State of Idaho and how their view of cultural 
resources diverges from the scientific community's . The Tribes believe air , land, and water are 
cultural resources and that an intrusion into "mother earth" is an effect on cultural resources . 

Response 
DOE recognizes that, for many Tribes, cultural resources include the natural environment and the 
natural landscape, and air , plant, water or animal resources that might have special significance. To 
facilitate communication between DOE and the Tribes, each local DOE office has a point of contact for 
Tribal issues and an ongoing cultural resource program to discuss such issues . 

Section 1.4.5 was added to the Final WM PEIS to recognize DOE's obligation to consult with Tribal 
Governments about actions that could affect Tribal cultural resources . Section 5.4.10 discusses the 
unique nature of Native American cultural and religious resources, including regional locations, natural 
features , and biological and geological resources . 

Comment (1561) 
A Pueblo Native American site at LANL is being threatened by the Dual-Axis Radiographic 
Hydrodynamic Test (DARHT) facility . DOE needs to ensure traditional and cultural resources will be 
protected and their integrity maintained. 

Response 
DOE is committed to consultation. As described in Volume I, Section 1.4.5, of the Final WM PEIS, 
DOE's American Indian Policy , as implemented by DOE Order 1230.2, emphasizes the importance of 
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establishing a proactive approach to solicit input from Tribal governments on Departmental policies and 
issues . It also encourages Tribal governments and their members to participate fully in national and 
regional dialogues concerning Departmental programs. Consultation with Federally recognized Tribes 
is also an integral part of compliance with a number of cultural resource statutes and their 
implementing regulations discussed in Volume I, Section 1.4.1, of the WM PEIS 

DOE complies with all laws protecting cultural resources , including the National Historic Preservation 
Act, the Archaeological Resources Protection Act, the Native American Graves Protection and 
Repatriation Act, the American Indian Religious Freedom Act, and Executive Order 13007 regarding 
sacred sites. 

Potential impacts associated with DARHT are presented in the DARHT Final EIS. 

Comment (3083) 
The WM PEIS states that impacts to cultural resources from construction of facilities cannot be 
effectively analyzed at the programmatic level because there have been no decisions about where to 
locate facilities on sites. This is an admission of insufficient basis for effective analysis . 

Response 
DOE prepared the WM PEIS to support its strategy for broad , programmatic decisions about 
Department-wide waste management. NEPA permits the "tiering" of environmental analyses ; that is , 
the agency may prepare levels of NEPA documentation beginning with an upper tier, broad analysis, 
and proceeding to lower tier, more detailed analyses as specific project and location decisions are 
developed. The detailed analysis of potential cultural resources impacts depends very much on the 
location of facilities on sites. In addition, at this time DOE cannot presume to know the results of 
cultural resources surveys until those surveys are conducted. DOE believes that the WM PEIS 
provides a sufficient basis for making programmatic decisions about its Waste Management Program. 

Comment (3087) 
Volume I, Section 8.10, states that "none of the alternatives appear to be superior in terms of limiting 
potential effects on cultural resources because the acreage requirements at the TRUW sites do not vary 
markedly across alternatives ." This assumes that cultural resources are equally distributed throughout 
all DOE sites being considered, which is not true . 

Response 
DOE recognizes that the distribution of cultural resources is not uniform across the sites. Construction 
and operation of transuranic waste facilities could adversely affect cultural resources depending on final 
siting decisions . The WM PEIS analysis determined that land requirements for transuranic waste 
facilities, when measured against the total available land at potential sites, were sufficiently small that 
DOE would have sufficient flexibility in siting facilities so that, under all alternatives, DOE probably 
could avoid or mitigate potential impacts to cultural resources . 

The No Action Alternative would result in no effects on cultural resources. Acreage requirements at 
each site under the other alternatives do not vary significantly , with the single exception of WIPP under 
the Centralized Alternative . Because these acreages are small relative to the site sizes in all cases , 
there is no basis for discrimination among alternatives in terms of the potential for cultural resources 
impacts . DOE revised Section 8.13 in Volume I to clarify these points. 
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Comment (3089) 
Table 9.13-2 on acreage disturbance by site for construction of high-level waste facilities is based on 
the simplistic assumption of uniform distribution, and is followed by a footnote worth noting: 
Hanford's land requirements for high-level waste will increase by 8 acres if the high-level waste 
repository isn't taking wastes by 2015. 

Response 
Table 9.13-2 has been removed because DOE was concerned that this table could be misinterpreted as 
estimates of impacts, which they were not. Note that the acreage requirements at all sites under all 
alternatives are only a small fraction of the areas available for waste operations so DOE should be able 
to avoid impacts to any known cultural resources and any identified during pre-construction site 
surveys. If not, measures would be taken to mitigate negative effects on these resources. 

The acreage for construction of the high-level waste interim storage facilities was determined by 
correlation of the available literature for similar facilities. Further information on the methodology for 
estimation of the land area required is given in Appendix A of the High-Level Waste Technical Report, 
which is available in the DOE public reading rooms listed in Section 1. 9 in Volume I of the Final WM 
PEIS. 

The footnote referred to in the comment addresses the second Centralized Alternative, which considers 
the delay of the opening of the national geologic repository for high-level waste disposal beyond the 
year 2015. In this case, an interim high-level waste storage facility would be required for the Hanford 
glass canisters produced after 2015, which would occupy a land area of 8 acres. For the other high
level waste alternatives in the PEIS, DOE assumed that the national . geologic repository would be 
available for receipt of high-level waste in 2015, and that any canisters produced after 2015 could be 
shipped directly to the repository without construction of an interim storage facility. 

The WM PEIS does not provide a detailed analysis of the potential for cultural resources impacts 
because the specific locations of facilities on sites are not yet known. After DOE announces its 
programmatic decisions, it will conduct detailed cultural resources studies as part of sitewide or project
level NEPA analyses before implementing any waste management alternative . 

Comment (3114) 
If cultural resources impacts are not evaluated in the WM PEIS, ~ow will such information be used in 
subsequent decisions . 

Response 
After DOE announces its waste management programmatic decisions , it will conduct more detailed 
sitewide or project-level analyses before making final decisions about the locations of waste 
management facilities on sites selected. Environmental analyses based on actual conditions and site 
resource surveys will be conducted to determine the nature and extent of any potential impacts to 
cultural resources. However, based on the WM PEIS land-use analysis, DOE believes that it will have 
sufficient flexibility in locating new facilities to avoid or mitigate any potential impacts to cultural 
resources . 
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Comment (3118) 
Section C .4.10.3 states that, at the programmatic level, both the specific area of potential effects and 
the presence or absence of National Register eligible historic properties are at present unknown. How 
will such unknowns affect the decisions to be made? 

Response 
DOE does not expect the absence of detailed information on the specific area of potential effects or the 
location of historic properties to have a substantial effect on the WM PEIS decisionmaking process. 
There is sufficient information on the land-use requirements for proposed waste management facilities, 
existing cultural resources at sites, and the extent to which each site has been surveyed for cultural 
resources for DOE to make programmatic decisions. Based on the WM PEIS land-use analysis, DOE 
believes that it will have sufficient flexibility in locating waste management facilities to be able to avoid 
or mitigate cultural resources impacts. 

Sitewide and project-level environmental analyses will determine the potential for impacts to cultural 
resources when specific locations for proposed waste management facilities have been identified. 
Cultural resources surveys will be conducted where appropriate to determine the extent and degree of 
any such potential impacts. DOE will evaluate the potential for cultural resources impacts in 
coordination with State Historic Preservation Offices, Tribal Governments, and site advisory boards, 
and will develop plans to avoid or mitigate impacts to cultural resources. 

Comment (3119) 
The statement in Section C.4.10.2 that adverse effects on historic properties include the introduction of 
visual, audible, or atmospheric elements that are "out of character" with the property or alter its setting 
would seem to preclude any uses. 

Response 
It is DOE policy to locate proposed facilities in a manner that avoids or minimizes impacts to cultural 
resources to the greatest extent possible. In addition to the other considerations noted in 
Section C.4.10.2, the potential to introduce visual, audible, or atmospheric conditions that are out of 
character with the property would be an important factor in determining the level of anticipated impact 
and the ability to avoid or mitigate those impacts. DOE believes that it will have sufficient flexibility to 
locate its facilities without seriously affecting the nature and character of existing cultural resources. 
More detailed sitewide or project-level NEPA analyses will explore these elements at specific sites . 

Comment (3226) 
Section 4.4.4. In addition to the Tribal lands identified in Figure I-4b, all of the Hanford lands are 
subject to Tribal Treaty Obligations. Many locations on the Hanford site are of religious significance 
to the Tribes. Native remains have also been found at many locations on the site . 

Response 
The presence of Native American cultural and religious properties of significance to local tribes at the 
Hanford Site is addressed in Volume I, Table 4.3-8 and Section 5.4.10, and in the WM PEIS 
Environmental and Socioeconomic Technical Report. The description of the affected environment for 
Hanford notes the presence of Native American settlements, and numerous recorded archaeological and 
traditional cultural properties . To date, archaeological surveys covering 21,358 acres of the site have 
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been complete 
with Tribes . 

ection 1.4.5 in Volume I discusses DOE's Tribal treaty obligations and consultations 

DOE recognizes that it must consider the interests of Native American groups and, as applicable, 
Federal and Sate regulations with regard to Native American and cultural resources, as well as any 
treaty obligations in the siting of any new facilities at the Hanford Site. The analysis of cultural 
resources and other land uses at the Hanford site indicates that there would be sufficient land area 
available for this purpose and that facilities could be located without disturbance to traditional, historic, 
or cultural properties. DOE will consult with Tribal Governments to assure that Tribal rights, 
including treaty rights, are considered prior to taking any actions. DOE will honor all applicable 
obligations under Tribal treaties. 

Comment (3230) 
The WM PEIS does not appear to assess the potential impacts on Tribal members exercising their rights 
under the Treaties. Tribal members often have diets significantly different from the general population. 
A Tribal risk scenario should be included similar to the resident farmer scenario. 

Response 
Section D.2.2.1 in Volume III of the WM PEIS states that DOE has not evaluated the human health 
risk to subpopulations that derive a portion of their food supply from native plants and animals that live 
near the DOE sites . The risk to human health from ingesting native plants and animals cannot be fully 
analyzed with confidence until the locations of facilities on the sites are known, the routes of exposure 
are explicitly defined, and the dietary habits of affected subpopulations are quantified. Therefore, 
analysis of health effects from subsistence consumption of fish, wildlife, and native plant species is not 
included in the WM PEIS, but would be considered in sitewide or project-level NEPA reviews. 

Section C .4. 7. 2 .4 in Volume III does contain a discussion of the vulnerability of minority and low
income populations to adverse health affects due to subsistence food consumption. 

Comment (3984) 
In agency consideration of Native American Resources (Chapter 5) access to sacred sites preserved in 
their natural setting is crucial to the mandates of American Indian Religious Freedom Act of 1978. 
Indigenous peoples cannot and do not separate the surroundings, including graves, from the sacred 
quality of the site itself. To allow waste disposal and treatment in the natural surroundings of these 
sites is to desecrate the site . Tribal peoples view the earth, their relationship to the natural world, and 
to their creator as a connected entity that cannot be dissected or disrupted without violating their 
religious beliefs . 

Response 
DOE recognizes that Native American cultural resources include a wide range of historic and 
traditional properties as well as regional locations, natural features, and sacred or traditional areas that 
are associated with the cultural practices or beliefs of a living community. The Native American 
Resources impacts discussion in Section 5.4.10 in Volume I of the Final WM PEIS has been revised in 
response to this comment. Section 5.4.10 now identifies impacts to Native American Resources to 
include reduced access to sacred sites preserved in their natural setting . 
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In general, cultural re ource i ue mu be r d t th it l el due to the individual nature of 
the Tribes, the local cultural resources, and the ongoing and planned DOE activities . Sitewide or 
project-level NEPA analyses will more fully explore these concerns as they relate to specific sites . 
During these analyses, local DOE offices will continue to work with other agency and Tribal 
representatives, as well as other members of the public. It is during this next level of planning and 
project-level implementation that specific values and environmental considerations will be examined 
and appropriate mitigative measures developed . To facilitate communication between DOE and the 
Tribes, each local DOE office has a point of contact for Tribal issues and an ongoing cultural resources 
~rogram to discuss such issues. 

Comment (3985) 
Agencies should attempt to identify sacred sites and burial sites in consultation with authorities 
recognized by the potentially impacted culture, rather than authorities with no knowledge of the 
specific impacts on that unique culture. 

Response 
DOE is aware of the sensitivity of these resources, especially Tribal traditional and religious properties , 
and is committed to minimizing any potential impacts wherever possible. In addition to close 
coordination with State Historic Preservation Offices and the Advisory Council on Historic 
Preservation, DOE's policy includes consultation with Native American Tribal Governments to inform 
these groups on current and potential activities at the sites. DOE has and will continue to provide 
every opportunity for participation in the NEPA process to Native American Tribes . Consistent with 
Federal cultural resource laws, the American Indian Religious Freedom Act, and Executive 
Order 13007 (Sacred Sites). Each DOE field office or site with areas of cultural or religious concern to 
Native Americans will consult with them about potential impacts of proposed actions on those resources 
and will avoid unnecessary interference with traditional religious practices. 

Comment (4014) 
The WM PEIS analysis of the impacts of waste management act1v1t1es on cultural resources is 
inadequate because it fails to consider the consequences of restricted access to American Indian cultural 
resources. The analysis fails to consider that in addition to the physical disruption of land, the DOE 
facilities will require that access be restricted to a much larger amount of land surrounding the 
facilities. In general, most Tribes prefer that the remains of their ancestors be left undisturbed by 
archaeologists or construction activities, and appreciate the WM PEIS assurances that DOE will be able 
to avoid impacts to any known cultural resources or any identified during preconstruction site surveys . 
However, access is also important to the cultural vitality of the Indian people. The WM PEIS needs to 
consider the issue of restricted access to cultural resources at the programmatic level ; at the site
specific level, there will be little or no opportunity to change the access policies. 

Response 
DOE is aware of the potential for impacts to cultural resources, including Native American religious 
and traditional properties, that the actions proposed by WM PEIS alternatives might have . As indicated 
in Volume I, Section 5.4 .10 of the PEIS, the concern for impacts to these areas includes both direct 
physical impacts, such as destruction or reduced access to sacred sites preserved in their natural setting, 
and indirect social and economic effects, such as intrusion on religious beliefs or cultural practices that 
might be connected to the earth and its resources. It is DOE's policy to manage its operations to avoid 
or minimize such impacts . Moreover, DOE must comply with all treaties, laws, and regulations 
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protecting Native American cultural properties . The description of cultural resources presented in 
Chapter 4 for each of the 17 major sites considered in the PEIS includes an identification of Native 
American resources at the sites, qualified by the extent to which site land area has been surveyed. 

Because the WM PEIS document does not propose specific locations for waste management facilities on 
sites, DOE has not evaluated cultural resources impacts in detail at this programmatic level. However, 
the PEIS land-use analysis indicates that the amount of land required for such facilities would be only a 
small fraction of the land available or designated for waste management facilities at the sites. As a 
result, DOE would have sufficient flexibility in siting these facilities to avoid impacts to cultural 
resources. Sitewide and project-level NEPA analyses will include an examination of both direct 
(damage, destruction, loss of access) and indirect (institutional control, disruption of religious or 
traditional practices) impacts to cultural resources. 

In general, cultural resources impacts must be addressed at the site level due to the individual nature of 
the resource itself, unique or specialized local Tribal interests, and the ongoing and planned DOE 
activity at each site . To enable discussion between DOE and Native American Tribal groups , each 
local DOE office has a point of contact for Tribal issues, as well as an ongoing cultural resources 
program to address such issues as they arise . 
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Comment (20) 
Commentors are concerned about earthquake impacts, including above-design-basis earthquakes, at 
LLNL. The proposal to establish a radioactive disposal site in a "hot bed" of seismic activity makes no 
sense. The PEIS neglected earthquakes , and decontamination of the waste treatment facility was not 
addressed in the WM PEIS. The Final WM PEIS should address the possible splay of the Las Placitis 
fault , and possible cracking and shaking at both sites. The PEIS should also address secondary effects 
like the number of farms and livestock in the area around Site 300. 

Response 
The WM PEIS is a national and programmatic study to help DOE formulate and implement a strategy 
to manage its radioactive and hazardous wastes . DOE identified 16 candidate low-level waste disposal 
sites for evaluation based on a screening it performed in coordination with the States under the Federal 
Facility Compliance Act. The screening applied three exclusionary criteria, one of which was that the 
waste disposal facility could not be within 200 feet of a seismic fault. Section 4.4 .6 in Volume I does 
mention major earthquake faults in the LLNL area . A supporting document, the WM PEIS Affected 
Environment Technical Report, contains more detailed information on seismic activity near LLNL. 
This report is available in the DOE public reading rooms listed in Section 1.9 in Volume I of the Final 
WM PEIS. 

Appendix E in Volume IV of the PEIS describes the accident scenarios caused by seismic events 
(earthquakes) at the sites during which exposure to chemical or radiological constituents of the waste 
could occur. Facility accident results are presented in Sections 6.4 .3 (low-level mixed waste), 7.4.3 
(low-level waste), and 8.4.3 (transuranic waste). These analyses assume generic design and do not 
incorporate earthquake criteria in design (which would be required to ensure public safety). 

Sections 6.4 .3 and 7.4.3 in Volume I present the health risks from a treatment facility accident at 
LLNL that is induced by an earthquake . For low-level mixed waste , the probability of a maximum 
offsite maximally exposed individual radiation-induced cancer fatality from the earthquake-induced 
accident is 2E-06, and the probability of a chemical-related cancer incidence is 3E-08 . (More recent 
data on waste volumes at LLNL for tritium indicates these estimates could increase by a factor of 3.) 
For low-level waste under the same accident scenario , the probability of a maximum offsite maximally 
exposed individual radiation-induced cancer fatality is 4E-04 (chemical related cancer incidence is not 
applicable for low-level waste). (More recent data on low-level waste volumes suggest these risk 
estimates could decrease by 4 orders of magnitude.) 

Storage facility accidents were estimated to result in a radiation-induced incremental cancer fatality risk 
to the maximally exposed individual of about SE-06 to 2E-03. The accident frequencies ranged from 
greater than lE-02 per year for the low-consequence accidents to less than lE-06 per year for the 
high-consequence accidents . Additional information on accident scenarios and health risks from 
accidents initiated by earthquakes is provided in Appendix F (Volume IV) and Appendix D 
(Volume III), respectively . Thus, DOE decisionmakers have information in the PEIS to account for 
seismic activity in the vicinity of LLNL when selecting the final integrated waste management 
configuration. 

Sitewide or project-level NEPA reviews would consider specific design basis and exact location of the 
waste management facility, would be as well as potential earthquake impacts . DOE would design, 
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construct, operate , and maintain waste management facilities in accordance with appropriate local 
seismic tandard . 

Secondary effects on farms and livestock are site-specific concerns that are best evaluated in sitewide or 
project-level NEPA documents. These reviews can provide a level of precision that is not attainable in 
a programmatic document such as the WM PEIS . 

As described in Section 5. 3. 3, the program life-cycle cost estimates for the various WM PEIS 
alternatives include decontamination and decommissioning (D&D) costs . D&D costs include 
demolition of facilities, environmental closure, postclosure, and monitoring activities. Environmental 
impacts of D&D of waste management facilities were not included in the WM PEIS . These impacts 
would occur well in the future and D&D of waste management facilities would be subject to all 
applicable environmental requirements at that time . D&D impacts are not expected to exceed the 
impacts of construction and operation. 
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Comment (122) 
Commentors are concerned about the impacts of treatment and disposal activities on the environments 
of areas that are already contaminated. More specifically, a number of commentors are concerned 
about the impacts to public health and safety if new wastes are added to the current pollution at 
Superfund sites. 

Response 
DOE analyzed the potential impacts of waste management activities at the 17 WM PEIS candidate sites . 
The baseline conditions for each site , against which the potential waste management impacts were 
measured, identified existing environmental contamination. 5ummaries of existing conditions at the 
sites are in Volume I, Chapter 4, of the PEIS . More detailei descriptions are contained in the WM 
PEIS Affected Environment Technical Report, which is available in the DOE public reading rooms 
listed in Volume I, Section 1.9, of the Final PEIS. 

DOE has estimated the impacts of waste treatment, storage, and disposal activities added to other past, 
present, and reasonably fores.eeable future actions (see Volume I, Chapter 11). To the extent that the 
impacts from environmental restoration sites , including Superfund sites, are known, they are identified 
in Chapter 11 . DOE would undertake mitigation measures where necessary to meet regulatory 
requirements at sites where DOE would otherwise exceed the applicable standards. 

The WM PEIS does not evaluate site-specific cumulative impacts in detail because DOE has not 
selected specific locations for waste management facilities on the candidate sites. Sitewide or project
level NEPA reviews would examine site-specific cumulative impacts in greater detail. 

Comment (315) 
The WM PEIS should include an analysis of the cumulative environmental impacts of the waste 
management facilities required across the country, including the transcontinental transportation of 
waste . 

Response 
Chapter 11 in Volume I of the WM PEIS describes the cumulative impacts that could result from the 
various alternatives under consideration. Section 11.20 discusses the cumulative impacts of 
transporting wastes. Appendix E in Volume IV of the PEIS discusses the transportation analysis . 

Comment (1134) 
The WM PEIS does not adequately address the potential cumulative impacts. It does not include the 
waste volumes generated as a result of environmental restoration activities, stockpile stewardship, 
fissile materials management, Naval and foreign research reactor fuels, and commercial high-level 
waste storage and disposal . In addition, the data in the Draft PEIS regarding many of the individual 
sites and their current environmental problems and future activities are wholly inadequate. Moreover, 
possible waste management technologies, including treatment and vitrification of high-level waste that 
could cause extensive exposures to workers and the public, are not adequately addressed. 
Consequently, potential cumulative impacts regarding waste management at individual sites or within 
the DOE complex as a whole are not adequately analyzed. Review and discuss the impacts that high
level waste reprocessing, plutonium and highly enriched uranium disposition, spent fuel, and other 
related treatment issues presented in different environmental impact statements will have on DOE waste 
treatment decisions. 

5-244 

\''--.- ·--



Volume V - Comment Response Document 

5.11 Cumulative Impacts 

Response 
Section 1.8.1 in Volume I in the WM PEIS summarizes other DOE NEPA documents that address the 
activities identified in the comment. Section 1.8.1 also discusses the relationship between these NEPA 
documents and decisions to be made based on the WM PEIS analysis. 

Cumulative impacts are evaluated in Chapter 11 (Volume I) of the WM PEIS . The WM PEIS 
considers the cumulative impacts of the proposed waste management actions, existing site conditions, 
and impacts of other reasonably foreseeable future actions to the extent possible. Consideration of 
cumulative impacts was necessarily limited in some respects because of the lack of data. The Draft 
WM PEIS did consider the cumulative impacts of spent fuel management, tritium supply and recycling, 
high-level waste treatment, and transuranic waste disposal. Plans for disposal of commercial spent 
nuclear fuel are not sufficiently developed to allow inclusion in the analysis. Additional information on 
stockpile stewardship and management, storage and disposition of weapons usable fissile materials, and 
disposition of excess highly enriched uranium that has become available since the Draft WM PEIS was 
prepared, is included in Chapter 11 of the Final WM PEIS. 

The effects on the comparison among waste management alternatives of environmental restoration 
wastes for which responsibility would be transferred to the waste management system are qualitatively 
evaluated in the WM PEIS. The results of this analysis appear in Appendix B in Volume III and in 
Sections 6.15, 7.15, and 8.15 in Volume I. 

Environmental restoration activities at most DOE sites cannot be meaningfully included in a cumulative 
impacts assessment at this time because information on environmental impacts of these activities at most 
sites is not available. For sites that do have adequate evaluations of environmental restoration actions, 
information on potential impacts is included in the cumulative impacts analysis presented in Chapter 11 
in Volume I of the WM PEIS. 

Comment (1360) 
Cumulative impacts did not include surface-water quality, groundwater quality, or ecological/wildlife 
resources . DOE should have provided cumulative impacts on these three factors or detailed reasoning 
for their omission from the WM PEIS. 

Response 
DOE has revised the WM PEIS cumulative impacts analysis (Chapter 11 in Volume I) to identify the 
alternatives that could result in groundwater quality exceedances. Section 11.1 explains that DOE does 
not consider impacts to surface water and ecological resources because they depend on the specific 
location of facilities on sites and mitigation measures developed during design and regulatory review. 
DOE can better evaluate impacts to these resources in sitewide or project-level NEPA reviews. 

Comment (1361) 
The assessment of cumulative impacts for groundwater assumed that contaminants from each disposal 
site are separate and do not merge or commingle. However, it would be likely that within a single 
disposal site, if more than one of the waste types contaminates groundwater, the wastes will merge and 
commingle within the aquifer. Thus, DOE should have completed a cumulative impacts analysis of 
potential groundwater impacts at each disposal site . 
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Response 
At ome ite , ertain WM PEIS I e uld th tion of multiple di p 1 u i 
(see Sections 6.4.1.9 and 7.4.1.8 in Volume I). Sections 5.4.1.2.2 and 11.1 in 
Volume I to clarify the following assumption. Concentrations of groundwater contaminants are 
assumed to be higher at 300 meters (984 feet) from the center of the disposal unit than at greater 
distances due to dispersion of contaminants. DOE assumes that contaminant plumes from multiple 
units will not commingle at the 300-meter wells, but that the likelihood of commingling increases with 
distance from the unit. However, at distances greater than 300 meters, the concentrations of 
groundwater contaminants in any given plume should be lower than those estimated at 300 meters as a 
result of dispersion and dilution. Sitewide and project-level NEPA reviews, and the performance 
assessment process required for the design and siting of disposal facilities (DOE Order 5820.2A), will 
consider site-specific conditions in more detail to ensure that groundwater resources are protected. 
Both the siting of the disposal facilities and the spacing of individual units can be selected by the 
designer to limit commingling of contaminant plumes that might increase pollutant concentrations 
beyond safe levels. 

Comment (1520) 
The WM PEIS fails to characterize the existing risk. DOE will not admit that current operations pose a 
risk to public health. DOE should address the existing public health problems from environmental 
restoration actions. 

Response 
Cumulative impacts are evaluated in Chapter 11 (Volume I) of the WM PEIS. 

The WM PEIS has considered cumulative impacts from past, present, and reasonably foreseeable future 
actions to the extent possible. Factors that limited the consideration of cumulative impacts in some 
areas include lack of available data and schedule conflicts. DOE revised Chapter 11 to include a more 
comprehensive evaluation of other DOE actions that might affect the sites. Impacts of current activities 
are incorporated into the cumulative impacts analysis, since they contribute to the baseline (existing) 
conditions at each site. 

The impacts of environmental restoration act1v1t1es are generally not considered in the WM PEIS. 
However, the WM PEIS evaluates how environmental restoration wastes that might enter the waste 
management system could affect the comparison of waste management alternatives evaluated in the 
WM PEIS . The results of this analysis appear in Volume III in Appendix B, and in Volume I in 
Sections 6.15, 7.15, and 8.15. To the extent that the impacts from Superfund sites contribute to 
current estimates of dose and health risk, or were considered in sitewide EISs, these impacts are 
considered in the cumulative impacts chapter. Sitewide or project-level NEPA reviews will examine 
cumulative impacts in greater detail. 

Comment (1737) 
Risk factors and estimates should make it clear if any additional risks arising from the private sector have 
been considered. Some commercial facilities treat DOE wastes, are expanding their facilities, and are 
generating wastes as process by-products. ORR has several major commercial facilities supporting DOE 
waste management facilities. 
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Response 
The WM EIS evaluates the potential risks to members of the offsite population and to DOE site workers 
resulting from potential releases of radionuclides and hazardous chemicals from generic waste 
management facilities located on DOE sites. The health risk analysis does not consider impacts from the 
use of offsite commercial facilities because information about their locations and operations (e.g ., process 
efficiency, number of workers, process release factor, etc.) would be required. Given the variety of 
potential commercial facilities available, such analyses are not feasible for this programmatic analysis. 
The Final WM PEIS includes a discussion of these and other privatization issues . See Section 1.7.4 in 
Volume I. 

Comment (1751) 
The WM PEIS assumptions do not obviously include all necessary parameters and are not conservative 
parameter levels for assessment studies (RADTRAN vs . ALOHA) . For the general public to actively 
participate in the NEPA process , clear statements and uniformity in assumptions should be made for the 
levels of concern and the order of priority for the various parameters. For any technical document to 
lend itself to comparison and constructive criticism, the presentation of data must be explicit. 

Referring to Volume I, Table 11-18, the commentor stated that the ORR health risk estimates dealing 
with the reduction and recycling PEIS for tritium in different waste types are much lower than the 
WM PEIS risk assessment figures . PEIS documents and EIS documents should include the impacts of 
earlier proposals as part of their analyses . Exclusion of such data tends to downplay the risk factors 
and is misleading to the public. 

Response 
Section 11.11 in Volume I of the WM PEIS contains a discussion of the impacts of combined waste 
management actions at ORR. This section also discusses cumulative impacts that could occur as a 
result of implementing waste management actions at the site in conjunction with other proposed or 
existing site actions. Table 11.11-1 presents the impacts from the combined management of low-level 
mixed waste, low-level waste, transuranic waste, and hazardous ,waste at ORR. A summary of this 
information is presented in Table 11.11-2, which addresses the cumulative impacts of the proposed 
combined waste management actions in conjunction with existing conditions at ORR and other 
proposed future actions . Note that the December 5, 1995, Record of Decision for the Tritium Supply 
and Recycling PEIS did not select ORR for these activities. Therefore, impacts would not occur at 
ORR from tritium supply and recycling activities . DOE removed the tritium supply and recycling 
impacts from the Final WM PEIS cumulative impacts analysis for ORR. The Final WM PEIS includes 
a more comprehensive analysis of other reasonably foreseeable future actions at the site, including 
management, storage and disposition of weapons-usable fissile materials. 

It is not possible to estimate impacts from multiple EISs in the cumulative impacts analysis with a single 
methodology based on a single set of assumptions. Moreover, the analysis of cumulative impacts in the 
WM PEIS is, to some extent, limited by data availability. 

Section 11 .20 presents the combined and cumulative impacts analyses for transportation . The WM 
PEIS used different models to estimate potential health risks from routine transportation and 
transportation accidents . Section E.5 .1 in Volume IV, describes the RADTRAN 4 and RISKIND 
models used to estimate collective population and maximally exposed individual risks from the 
transportation of radioactive waste . Section E.15 .1.2 .1 describes the ALOHA model used to estimate 
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risks from the transport of hazardous waste and the chemical constituents of low-level mixed waste and 
transuranic waste. This section also describes some of the differences in the model assumptions. 
Uncertainty in the transportation risk assessments is discussed in Sections E.8 and E.18. 

Comment (1811) 
State officials believe that DOE must address the radiological exposure and health effects of all waste 
management activities planned in Nevada, in combination with past weapons testing at NTS, past low
level radiological waste disposal at Beatty, past and current hazardous waste disposal at Beatty, and 
current and prospective low-level waste disposal at NTS . The radiological health impacts of concern 
include the release of carbon-14 into the atmosphere and potential long-term leaching of other long
lived radionuclides into the regional groundwater system. DOE must address, in a single NEPA 
document, the potential cumulative groundwater contamination in the region of NTS, Yucca Mountain, 
and the Beatty low-level waste disposal site. 

Response 
The WM PEIS cumulative impacts analysis considers the potential impacts of the combined waste 
management actions for each of the five waste types evaluated in the context of both the existing site 
conditions and the potential impacts of other reasonably foreseeable site actions . DOE has revised 
Volume I, Section 11.10, to incorporate information for a number of these future actions at NTS, 
including the impacts of spent nuclear fuel management as described in the SNF/INEL PEIS, the 
Foreign Research Reactor Spent Nuclear Fuel EIS, the Stockpile Stewardship and Management PEIS, 
and the Fissile Materials PEIS. Impacts from the proposed · Yucca Mountain high-level waste 
repository are not included because much of the required information is not available . Other NEPA 
documents, such as the Yucca Mountain Repository EIS and greater-than-Class-C and special-case 
wastes NEPA documents , to be published after the WM PEIS, will also address the potential 
cumulative impacts of the proposed future actions involving these waste types . The NTS Sitewide EIS 
contains more detailed information on impacts at NTS, including cumulative impacts . 

The proposed waste management actions addressed in the WM PEIS are not expected to release 
significant amounts of carbon-14 into the atmosphere. The WM PEIS anticipates few impacts to 
groundwater quality and human health from the proposed waste disposal actions at NTS. Under the 
conservative assumptions in the low-level mixed waste impacts analysis, the hazardous solvents in some 
low-level mixed waste would end up in the disposal facility. Some of the low-level mixed waste 
contains these solvents in concentrations great enough to exceed standards when the wastes are 
disposed. In practice, however, DOE would meet EPA standards for low-level mixed waste treatment 
and disposal and, therefore, should not produce major impacts to groundwater quality . 

Since DOE does not expect that the disposal of wastes at NTS would release significant concentrations 
of radionuclides into the regional groundwater system, and the proposed actions are separated by 
significant distance from other non-DOE waste management facilities (Beatty), those activities are not 
expected to significantly contribute to cumulative impacts at the site. The potential for leaching of 
contaminants into groundwater at NTS is extremely limited. All evaluations of the potential disposal 
sites at NTS have shown that, due to the very high rates of evaporation and transpiration by plants, 
combined with the low rainfall, water movement in the first 200 feet of the soil is upward, toward the 
land surface, not downward, toward the aquifers. A qualitative analysis of the vulnerability of offsite 
populations to risk from disposal units leading into groundwater, described in Volume I in Chapters 5, 
6, and 7 of the WM PEIS, indicates that NTS poses one of the lowest risk situations of any of the 
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potential disposal sites. Factors included in the analysis were depth to groundwater, annual 
groundwater recharge , and estimated time of travel of water from the surface to a downgradient well . 
Based on this information and analysis findings, contamination of the aquifers from waste disposal at 
NTS at any level of significant concern is not expected to occur. Recent DOE guidance requires that 
performance assessments for low-level waste disposal facilities conducted under DOE Order 5820.2A 
be supplemented with a composite analysis . The composite analysis will estimate the potential 
cumulative impacts to a hypothetical future member of the public from active or planned low-level 
waste disposal facilities and other sources of radioactive material in the ground that might interact with 
the low-level waste disposal facilities . 

Comment (1874) 
The WM PEIS indicates that ORR currently produces the highest population dose among the 54 DOE 
sites around the Nation. We believe that a large-scale low-level mixed waste and low-level waste 
disposal facility at ORR would add additional risk to an already unacceptable situation. 

Response 
Although implementation of a low-level waste or low-level mixed waste disposal facility would add 
some risk to that already resulting from existing facilities , and to risk potentially resulting from other 
proposed site actions, DOE will comply with all applicable regulations and DOE Orders intended to 
protect human health and environmental quality from multimedia exposure to radionuclide and 
chemical contaminants. DOE acknowledges that implementation of waste management actions at a 
given site might be limited because of potentially unacceptable cumulative impact risks. However, 
sitewide or project-level NEPA reviews can better address this issue, since the waste management risks 
reported in the WM PEIS are conservative estimates based on the use of conceptual facilities and do not 
account for potential mitigation. 

Comment (2082) 
While the effort to estimate cumulative effects is very valuable , it is somewhat incomplete. It does not 
include, apparently, the impacts of locating at SRS the de-enriching operations associated with disposal 
of highly enriched uranium. These impacts might not be great. However, as noted in the text, SRS is 
approaching the 10-millirem limit for air emissions of radionuclides without this additional effect. 
Some added discussion in the text of how impacts at SRS and at other highly impacted facilities could 
be mitigated would be a valuable addition to the document. 

Response 
To the extent possible, the Draft WM PEIS considered cumulative impacts from existing conditions, the 
proposed waste management actions, and other reasonably foreseeable future DOE waste management 
actions . However, in some areas the lack of available data and schedule conflicts limited the 
consideration of cumulative impacts . For instance, the Draft PEIS did not consider the impacts of 
high-level waste disposal at Yucca Mountain because that information is not available . The Draft PEIS 
considered the potential cumulative impacts at SRS of continued management of spent nuclear fuels; 
tritium supply and recycling ; the transfer of nuclear weapons complex nonnuclear functions to SRS; the 
processing of F-Canyon plutonium solutions to plutonium metal ; the interim management of nuclear 
materials ; the operation of the Defense Waste Processing Facility; other site projects for the 
management of waste ; and environmental restoration activities (see Section 11.17 in Volume I) . The 
Final PEIS cumulative impacts analysis includes information that has become available since the 
publication of the Draft. Chapter 11 now contains information from the EISs on stockpile stewardship 
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g e , fi ile material management, foreign research reactor spent nuclear fuel , and storage 
and disposition of excess highly enriched uranium. Based on the WM PEIS analyses presented in 
Chapter 11 , LANL and WIPP are the only sites where the 10 millirem standard for air emissions of 
radionuclides is estimated to be exceeded. Sitewide or project-level NEPA reviews would examine 
site-specific cumulative impacts in greater detail. Chapter 12 in Volume I includes a discussion of 
general mitigation measures that could be used to mitigate impacts of managing wastes . If the 
cumulative impacts would approach or exceed standards, DOE added a discussion of mitigation 
measures to Chapter 11, Volume I. ' 

Comment (2091) 
A cumulative assessment of disposal of radioactive and hazardous wastes should be done , including 
other types of impacts in the BNL region (as this, for example, was a major driver for the Pine Barrens 
Protection Act) . 

Response 
The WM PEIS evaluated the potential disposal of low-level mixed waste and low-level waste at BNL. 
The potential groundwater quality impacts from the combined disposal of low-level mixed waste and 
low-level waste at BNL are discussed in Volume I, Section 11.4.1. Section 11.4.2 addresses the 
potential cumulative impacts on groundwater quality from the proposed waste disposal actions and 
existing groundwater contamination at BNL. 

The WM PEIS disposal analysis is a screening-level assessment. The objective of the assessment is to 
provide a relative comparison of the potential suitability of sites for disposal of low-level mixed waste 
and low-level waste as waste management alternatives are varied. The siting of a disposal facility at a 
specific location at BNL or any other DOE site would be subject to additional sitewide or project-level 
NEPA review, including a more detailed cumulative impacts analysis . Also, in the actual siting and 
design of a disposal facility, more detailed, site-specific analyses would be conducted in accordance 
with the requirements for a performance assessment specified in DOE Order 5820.2A. Recent DOE 
guidance requires that the performance assessment process be supplemented with a composite analysis . 
The composite analysis would estimate the potential cumulative impacts to a hypothetical future 
member of the public from active or planned disposal facilities and other sources of radioactive 
material in the ground that might interact with the disposal facility . 

Comment (2194) 
The WM PEIS does not effectively address the cumulative impacts of all the nuclear activities within 
the Portsmouth/Paducah area. 

Response 
The existing environmental conditions at PGDP and the Portsmouth Plant resulting from ongoing 
activities are described in Sections 4 . 4 .10 and 4. 4 .12, respectively, in Volume I of the WM PEIS. The 
cumulative impacts are evaluated in Sections 11.12 and 11.14, respectively . The cumulative impacts 
analysis in Chapter 11 of the WM PEIS for each of the 17 major DOE sites incorporates the impacts of 
existing operations, combined waste management impacts, and the impacts of reasonably foreseeable 
future actions as identified in recent draft and final EISs. These impacts are placed in the context of the 
environmental conditions within the region (e.g . . the air quality impacts analysis considers current air 
quality conditions). Where appropriate, the projected impacts of non-DOE activities that contribute to 
radiological dose within the region are also considered and included within the analysis . Chapter 11 
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was revised extensively pur uant to public comments. Sitewide or project-level NEPA reviews would 
examine site-specific cumulative impacts in greater detail . 

Comment (2296) 
Transportation accident rates are not covered in any cumulative way, and that needs to be rectified. 

Response 
The WM PEIS transportation risk analysis used accident rate statistics based on information from the 
U.S. Department of Transportation, as discussed in Section E.6.4 in Volume IV . These accident rates 
are State averages based on historical commercial carrier performance with all types of cargo under all 
weather conditions. Actual accident rates are expected to be slightly lower because commercial 
carriers of hazardous and radioactive waste have a higher awareness of transportation risk than the 
general public, and prepare their shipments accordingly . Cumulative accident risks are provided for 
each waste type for each alternative in Volume IV, Section E.7. 

Comment (2391) 
The WM PEIS provides only a portion of the information needed to evaluate cumulative impacts. The 
summary provided in Section 11 .15 is cryptic and not comprehensive. The technical meaning of the 
summation and the data sources are obscure . DOE needs to make a better attempt to effectively 
integrate the projected impacts of DOE planned environmental restoration activities and Defense 
Programs-related future production work at SRS. 

Response 
DOE has extensively revised Chapter 11 of the WM PEIS to make the text both more readable and 
more comprehensive. Many additional draft and final EISs have been incorporated into the Chapter 11 
discussion to ensure meaningful inclusion of reasonably foreseeable future actions at each of the 
17 major waste management sites. Section 11.17 .2 describes the activities considered as other 
reasonably foreseeable future actions at SRS. These include impacts related to defense waste 
processing, tritium supply and recycle, spent nuclear fuel management, foreign research reactor spent 
nuclear fuel management, interim management of nuclear materials, storage and disposition of 
weapons-usable fissile materials, stockpile stewardship and management, and disposition of highly 
enriched uranium. Environmental restoration activities for sites with adequate evaluations available 
were also incorporated in the WM PEIS cumulative impacts analysis . 

Comment (2477) 
The socioeconomic analysis is complicated by the possible consequences of other pending DOE actions 
at INEL. Until DOE indicates its preferred alternatives for each waste type, all that we really know is 
that the maximum increase in jobs at INEL could be as high as 4,925. Should any substantive 
proportion of the additional 4,384 jobs from pending actions be realized, INEL would experience an 
upsurge in jobs never before experienced in the area . To date, no one in the Idaho Department of 
Employment is projecting job growth of this magnitude at INEL. 

It is very likely that there will be an overlap in the construction phases for the spent nuclear fuel and 
waste management projects at INEL. The overlap would temporarily inflate employment at INEL and 
in its region of influence (ROI) ; but once the overlap period ended, employment would rapidly 
decrease, subjecting employment at INEL and within its ROI to a yo-yo effect. Given the possibility of 
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a con t ction overlap with other pending DOE proj cts , mployment levels of this magnitude might be 
difficult to accommodate in the ROI. 

The Draft WM PEIS Summary document states, "Both Council on Environmental Quality and DOE 
regulations for implementing NEPA require the assessment of cumulative impacts because significant 
impacts can result from several smaller actions that, individually, may not have significant impacts." 
The WM PEIS analysis of the cumulative effects of pending DOE actions is totally inadequate . It does 
not provide the State or the INEL ROI the information necessary to implement mitigation measures to 
reduce the disruptive effects of major changes in employment at INEL and within its ROI. 

Response 
The WM PEIS was prepared to help DOE develop a Department-wide strategy to treat , store, and 
dispose of DOE wastes in a safe and efficient manner, that minimizes impacts to the local environments 
around sites that might be associated with waste management. The PEIS has considered cumulative 
impacts for past, present, and reasonably foreseeable actions to the extent possible (see Volume I, 
Chapter 11). The analysis of cumulative impacts in the PEIS is, however, limited by certain factors 
such as data availability and schedule priorities and conflicts . 

The cumulative impacts analysis presents a reliable basis for the comparison of alternatives for each 
waste type and includes consideration of other proposed activities at the individual site level. Although 
the analysis attempts to be sensitive to the unique character and local concerns of each individual ROI , 
it must be recognized that at the programmatic level, the information available will be very general. 
As a broad, Department-wide analysis, the PEIS, while sufficient for comparison of the effects of each 
of the waste type alternatives, might not provide enough information for local government and planning 
agencies at the regional and State levels to ascertain specific impacts or implement mitigation measures . 
Sitewide and project-level NEPA reviews will examine site-specific cumulative impacts, including 
socioeconomic impacts, in greater detail. 

DOE recognizes the potential for project overlaps to cause rapid or temporary fluctuations in 
employment and spending in the ROls and is especially concerned with the effect of "yo-yo" or 
"boom-bust" phenomena. The WM PEIS socioeconomic impact analysis was specifically designed as a 
conservative approach to highlight the potential for such phenomena at the programmatic level. Site
specific NEPA documentation would add a more detailed understanding and provide potential strategies 
for mitigating impacts. It is expected that a more definitive projection of the total number of jobs to be 
realized for all planned and reasonably foreseeable site activities would be incorporated into site
specific analyses. Any potential conflict with current or planned future growth at the local or State 
level will become evident during this process. 

DOE revised Section 5.4.6.1 in Volume I and Section C.4 .6.1.2 in Volume III of the WM PEIS to 
indicate DOE's recognition of the potential for a sudden increase in population migration from the 
potential overlapping of waste management activities and other DOE projects . These sections also state 
that because the actual timing of peak employment is not yet available, only a general discussion was 
possible in the WM PEIS. As noted in Section 11.2, the WM PEIS cumulative impacts analysis 
includes site employment impacts. 

DOE has revised Chapter 11 to include a more comprehensive analysis of cumulative impacts from a 
number of future actions, including the impacts of spent nuclear fuel management, foreign research 
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reactor p n fuel management, and storage nd di p iti n of weapon -u a fi i m t ri I , an 
information from the Navy's evaluation of container systems for the management of naval spent nuclear 
fuel. 

Comment (2547) 
Volume I, Section 11.18. The 80 % figure needs referencing. It seems high. 

Response 
Note that Section 11.18 in the Draft WM PEIS was changed to Section 11.20 in the Final WM PEIS . 
The WM PEIS states that within this cumulative total number of potential fatalities, the general 
transport of radioactive material accounts for approximately 80% of radiation-related latent cancer 
fatalities . DOE derived the 80% figure from calculations based on the data in Table 11.20-4, as 
clarified in the accompanying text. Footnote "a" for Table 11.20-4 provides the source for the data, 
which is the SNF/INEL EIS. 

Comment (2594) 
For cumulative impacts, the WM PEIS considered impacts that are additive and did not include 
groundwater risks and contamination from disposal. This was based on the assumption that 
contaminants from each disposal site are separate and do not merge or commingle. Why is no mixing 
of groundwater plumes assumed? Why is existing disposal inventory and existing groundwater 
contamination not included? Depending on the geology, aquifer characteristics, disposal site location, 
and constituents, the impacts could be cumulative. Groundwater impacts should be analyzed on a 
cumulative basis . 

Response 
Section 4.4 in Volume I provides summaries of the affected environment at each major site , including 
levels of groundwater contaminants. 

The WM PEIS screening-level analyses conducted to assess disposal risks required the use of several 
simplifying assumptions. As described in Section 5.4.1.2.2 in Volume I, the analyses assume that each 
disposal unit is a discrete structure and that no mixing of groundwater plumes from multiple units 
occurs. In addition, the analyses consider only new disposal units and do not account for existing 
disposal inventory or existing groundwater contamination. These assumptions were necessary because 
of the screening-level nature of the analyses used for this programmatic evaluation. No attempt was 
made to identify locations of disposal units on a site, and only limited site-specific data were used in the 
analyses of the 16 sites. 

Sections 5.4 .1.2.2, 6.4.1.8, and 7.4.1.7 in Volume I were revised to explain that disposal risks were 
analyzed for the hypothetical maximally exposed individual, who would be exposed through a drinking 
well located 300 meters (984 feet) from the center of a single disposal unit. At greater distances from 
the disposal units, where overlap of plumes is more likely, the concentrations in any given plume 
should be lower than those estimated at the 300-meter well as a result of dispersion and dilution. 

DOE added groundwater impacts to the cumulative impacts analysis in Chapter 11 of the Final 
WM PEIS . However, DOE did not consider the combined and cumulative health risks resulting from 
the disposal of low-level mixed waste and low-level waste because the potential contaminants were 
assumed to neither merge nor commingle within 300 meters of a single unit. 
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Site- pecific tudie , including the performance assessment analysis required by DOE Order 5820.2A, 
will better address issues such as commingling of groundwater plumes from multiple units and existing 
groundwater contamination. These studies will attempt to design and site new disposal units , so they 
will investigate these issues more rigorously than can be attempted in a programmatic document. 

Although not part of the WM PEIS, the DOE Workgroup that is responding to Defense Nuclear 
Facilities Safety Board Recommendation 94-2 is moving forward with plans to revise DOE 
performance assessments for radioactive waste disposal sites to include existing contamination, and 
ongoing activities that contribute to groundwater contamination. 

Comment (2595) 
In the cumulative impacts analysis , why does the WM PEIS assume that contaminant plumes from each 
disposal site are separated and do not merge or commingle? Groundwater should be included in the 
cumulative impacts analysis. 

Response 
The WM PEIS hypothetical farm family scenario assumes that individual receptors are exposed through 
drinking water from a well 300 meters (984 feet) downgradient from the center of a single disposal 
unit. Concentrations of groundwater contaminants at the well are assumed to be higher than those that 
could be expected at greater distances from the unit due to dispersion and dilution. DOE expects that 
multiple units will need to be constructed at certain sites to process projected waste volumes. 
However, DOE believes it is reasonable to assume that each of the individuals located 300 meters from 
a disposal unit will be affected primarily by the contaminant plume from the unit closest to them. 

DOE recognizes that the likelihood of commingling of contaminant plumes from multiple disposal units 
increases as the downgradient distance from the units increases, but anticipates that , at 300 meters, the 
highest concentration of contaminants is likely to come from the single closest plume. At greater 
distances from the disposal units, where significant plume overlap is more likely, dispersion, dilution, 
and decay should cause the concentrations in the overlapping plumes to be lower than those estimated 
at the 300-meter well for a single plume. 

DOE revised the PEIS to clarify this point. See Volume I, Section 5.4.1.2.2 . In addition, the 
cumulative impacts analyses in Chapter 11 (Volume I) now includes the potential for exceedances of 
drinking water standards in groundwater . 

Comment (2624) 
In Volume I, Section 11.5 and Table 11-10, why are the health impacts (other than cancer) associated 
with exposure to the hazardous chemical components in low-level mixed waste not included? 

Response 
The WM PEIS combined and cumulative impacts analyses presented in Chapter 11 of the WM PEIS 
did not use noncancer health effects from chemical exposure as an evaluation factor . Effects of other 
health effects were not used because these effects on the public would not be expected as a result of the 
treatment of low-level mixed waste, transuranic waste, and hazardous waste. Most mechanisms of 
noncancer toxic effects have thresholds below which no toxic effects are observed . For the alternatives 
evaluated for each waste type , the estimated exposure concentrations of noncarcinogenic chemicals 
were several orders of magnitude below the threshold concentrations presumed to be protective of 
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human health. herefore , the combined effects would also be below the threshold valu . oncancer 
effects in waste management workers are of potential concern only as a result of hazardous waste 
treatment. Risks to individual waste management workers were not considered part of the combined 
analysis because each worker was assumed to work with a single waste type at a time. 

Comment (2820) 
The WM PEIS assumption for cumulative impacts is that they will be, at worst, additive . It is not 
certain that many land-use planners, ecological specialists, or contamination experts would agree that 
this is necessarily so . The possibility of synergistic effects should be addressed , especially in any 
discussion regarding environments already under some stress. It should be noted that BNL has the 
largest population in any region of influence under discussion, and that the mere presence of such a 
large population brings certain effects . In addition, BNL has already caused a great deal of 
environmental contamination, from past (and possibly from continuing) practices. The combination of 
these factors could indicate that BNL is unsuitable for further environmental insults , or that the effects 
from any further environmental stresses might not be merely additive . 

Response 
The WM PEIS uses generally accepted methods to estimate cumulative impacts . The PEIS analyzes the 
impacts of the general program alternatives using very conservative generic analyses of impacts . DOE 
does not believe it is appropriate to apply a synergistic effects analysis to this type of data . DOE did 
not evaluate potential synergistic and antagonistic effects resulting from exposure to mixtures of 
contaminants. As noted in Section D.2 .5.1 in Volume III, risks from enhanced (synergistic) or 
diminished (antagonistic) toxicity from interactions among components of contaminant mixtures were 
not evaluated because not enough information exists on these effects . If synergism or antagonism is 
occurring, these effects should be operative at all sites under all alternatives . Therefore , although the 
WM PEIS health risk estimates might actually underestimate or overestimate potential risks , the 
uncertainty added by the inability to address synergistic or antagonistic effects is systematically inherent 
throughout the analysis . However, the relative differences in risk estimates among waste management 
alternatives should not be affected by errors associated with these systematic uncertainties. 

DOE believes that it is unlikely that cumulative impacts would exceed the sum of the individual impacts 
of the actions considered in the cumulative impacts section because (1) individual impact estimates are 
generally conservative; (2) most impacts would occur at different locations; (3) most impacts would not 
overlap or would only partially overlap in time; and (4) most impacts would affect different endpoints. 
For example, each action might affect a different maximally exposed individual. 

DOE revised Chapter 11 in Volume I of the WM PEIS to include a more comprehensive analysis of 
cumulative impacts. Where impacts from other programs have been documented , they are identified in 
the PEIS. Cumulative impacts for BNL are evaluated in Section 11.4. Sitewide or project-level NEPA 
reviews would contain more detailed cumulative impacts analyses . 

Comment (2829) 
The entire cumulative impacts analysis for BNL is tremendously flawed . For example , a footnote in 
Section 11.2 indicates that although it was known to be otherwise , outdated data stating that BNL 
produced no LLW was used in the analysis of LLW impacts . Yet ,' in spite of the fact that more recent 
data showed that LLW was being produced, the new data were ignored . Furthermore, as noted in 
previous sections, the analyses for BNL indicate that hazardous waste is produced at this site , yet this 
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information was excluded. Accordingly , this entire s tion hould be rec n idered in light of updated 
information. 

Response 
DOE has revised Chapter 11 to incorporate recent and comprehensive information. Estimates of waste 
generation at the sites are revised every year. The data used in the Draft PEIS represented the best 
available data at the time of the analysis . Since the Draft PEIS was issued, new information from 
updated databases has become available, including new integrated data base data for 1995 . Appendix I 
in Volume IV of the Final PEIS presents new waste-volume data and discusses how these data might 
effect any of the impacts described in the PEIS. 

Appendix I compares the updated estimates of low-level waste, low-level mixed waste, and transuranic 
waste generation to the estimates used in the Draft PEIS. Where these estimates vary significantly in 
volume, treatment category, or radiological profile, the new waste volumes were used to estimate 
potential impacts for those sites in the Final WM PEIS. 

The 1992 Integrated Data Base, the source of LLW data for the Draft WM PEIS, did not provide LLW 
data for BNL. Thus, the evaluation in the Draft PEIS for BNL did not include impacts from 
management of LLW. However, Tables 1.6-2 and 7.1-1 in Volume I of the Final PEIS show that the 
projected LLW volume at BNL is approximately 5,600 cubic meters. The updated data were obtained 
from the 1995 version of the Integrated Data Base. Consideration of updated LLW estimates for BNL 
are included in Appendix I in Volume IV of the Final PEIS. Appendix I addresses the issue of how 
updated waste projections affect analyses in the PEIS . 

Hazardous waste is generated, or is projected to be generated, at about 45 DOE sites . Based on RCRA 
uniform hazardous waste shipping manifests, facility reports, and hazardous waste generation and 
disposal information dating back to 1984, DOE estimates that more than 90% of the total hazardous 
waste (wastewater and nonwastewater) in a given year is generated by 11 or fewer of the 45 DOE sites, 
although not always the same sites every year. In general, only nonwastewater hazardous waste from 
these eleven larger sites was analyzed in this PEIS. Table 10.1-1 in Volume I of the PEIS provides the 
quantities of hazardous waste at the 11 largest DOE hazardous waste generators used for the evaluation 
of the PEIS alternatives. Because BNL is not one of the 11 largest generator sites, the PEIS does not 
specifically analyze hazardous waste at BNL, but the PEIS analysis is representative of DOE sites in 
general. 

Comment (2879) 
The separate evaluations, conducted by various groups within DOp, might not adequately account for 
the cumulative impacts of all the potential decisions that could affect INEL. The most serious example 
is the lack of a quantitative analysis of the impact of environmental restoration activities, even though 
estimates of the wastes to be produced by these activities are available. 

Response 
As stated in Volume I, Section 1.7.1, of the WM PEIS, DOE has concluded that remediation decisions, 
including the level of site remediation, must reflect site-specific conditions. While the WM PEIS does 
not analyze environmental restoration activities, it does contain information on the anticipated waste 
volumes generated as a result of environmental restoration activities and a qualitative discussion of the 
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extent to which those waste volumes could affect the compari on of waste management al matives in 
the WM PEIS . 

Although estimates of environmental restoration waste volumes are available, adequate characterization 
data are generally not available to allow meaningful assessments of environmental impact assessment as 
explained in Volume I, Section 1.7.1, of the PEIS . Therefore, for many sites, DOE was not able to 
include impacts from environmental restoration activities in the cumulative impacts analysis. 

Comment (3093) 
The Hanford Site cumulative impacts section should clarify the statement that combined alternatives 
would affect between 47 and 179 acres of land at the site, while other actions could affect another 
70 acres . Are the 70 acres related to waste management? The PEIS should describe what other actions 
could affect another 70 acres . 

Response 
The Final WM PEIS cumulative impacts chapter (Chapter 11) contains a more comprehensive 
evaluation of the impacts of other reasonably foreseeable actions that might affect the sites . As 
described in Section 11.6.2 and Table 11.6-2, for the Hanford Site these actions include spent nuclear 
fuel management, the Hanford tank waste remediation system, disposal of decommissioned naval 
nuclear plants, safe interim storage of Hanford tank wastes, storage and disposition of weapons usable 
fissile material, and plutonium finishing plant stabilization. These actions could involve 1,949 acres 
more than the estimated 7 to 178 acres required for the waste management actions proposed at the 
Hanford Site . 

Comment (3143) 
The WM PEIS does not adequately address potential cumulative impacts because it uses out-of-date 
Integrated Data Base data, even though a more up-to-date Integrated Data Base was published months 
before the Draft WM PEIS was issued. 

Response 
DOE used the 1995 Integrated Data Base to obtain waste-volume data for the Final WM PEIS . The 
transuranic waste volume estimates reported in Section 8.1 in Volume I are not directly comparable to 
the values presented in the Integrated Data Base because the latter contains information about buried 
transuranic waste, which will be handled under the Environmental Restoration Program. 

As part of the Final WM PEIS, DOE has performed an analysis to address how more recent data on 
low-level waste, low-level mixed waste, and transuranic waste might affect the analyses of alternatives 
in the PEIS (see Appendix I in Volume IV). For transuranic waste, for example, the analysis finds 
that, although transuranic waste inventory and projected generation volumes at each site vary to some 
extent, similar health risks would be expected at all sites except SRS. At SRS, radiological impacts 
would be lower. Any changes to health risk estimates or other impact parameters were incorporated 
into the combined and cumulative impacts analysis presented in Chapter 11 in Volume I. 

Comment (3154) 
The impacts of low-level waste and low-level mixed waste disposal at the Pantex Plant are dramatically 
underestimated because routine and accidental emissions from Pantex are not well documented. 
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Respon e 
Under some of the alternatives discussed in the PEIS, DOE would treat or dispose of low-level and 
low-level mixed wastes at Pantex. Under other alternatives, DOE would ship such wastes off the site 
for treatment and disposal. If DOE decided to locate waste management facilities at Pantex, it would 
prepare sitewide or project-level NEPA reviews, which would provide more detailed information on 
projected routine and accidental releases of radioactivity . 

The PEIS human health and ecological risk assessments under both routine operations and accident 
conditions examined potential Waste Management Program effects on humans and the environment 
near the proposed waste management site at Pantex. DOE found that public health and environmental 
risks from waste management activities would be low under all alternatives, especially after 
implementation of radionuclide- or chemical-specific limits for disposal. 

As identified in Chapter 11 (Volume I) , Table 11.13-2, the maximum annual radioactive releases from 
the combined waste management alternatives of all waste types managed at Pantex (including 
transportation) would result in a slight increase in the dose to the offsite population from the Pantex 
Plant. However, maximum cumulative radioactive releases, which include releases from existing 
operations at Pantex, would still be well below the EPA standard of 10 millirems per year to the 
maximally exposed individual offsite. 

Comment (3155) 
Before the cumulative impacts of the disposal options at the Pantex Plant can be adequately considered, 
DOE must consider the proposed Pantex role as a major storage site for plutonium pits from dismantled 
warheads . 

Response 
DOE has revised Section 11.13 in Volume I of the WM PEIS, which discusses cumulative impacts for 
the Pantex Plant, to include impacts resulting from DOE's Stockpile Stewardship and Management 
PEIS and Fissile Materials Management PEIS . In addition, the impacts of actions analyzed in the draft 
Continued Operation of the Pantex Plant and Associated Storage of Nuclear Weapons Components 
Environmental Impact Statement, including the role of the Pantex Plant as a storage location for 
plutonium pits, are now included in the Final WM PEIS cumulative impacts analysis. 

If DOE decided to locate waste management facilities at the Pantex Plant, sitewide or project-level 
NEPA reviews would provide more detailed information on projected routine and accidental releases of 
radioactivity . The cumulative impacts section of such a site-specific document would incorporate more 
detailed information about any DOE plans for the proposed storage of plutonium pits at the Pantex 
Plant. 

Comment (3167) 
The State of Washington and U .S. EPA should not allow DOE or the U .S. Department of Defense to 
transfer to the Hanford Site any hazardous and radioactive waste unless the following criterion is met: 
Cumulative impacts (e.g . , of other waste types) must be analyzed and considered in decisions 
concerning the movement and treatment of DOE wastes . DOE must fully disclose all projected waste 
types and quantities that might be shipped to Hanford prior to any consideration by the State of 
Washington of treatment, storage , or disposal permits for wastes generated at other facilities. This 
information must be part of the WM PEIS and Draft Site Treatment Plan public comment/public 
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part1c1pation process, and of an inter-regional and inter-site advisory board dialogue, prior to 
development of final Site Treatment Plans and any agreement by the State of Washington to accept 
offsite wastes. 

Response 
Section 11.6 in Volume I of the WM PEIS presents the combined and cumulative impact analyses for 
the Hanford Site. The combined impact analysis addresses the total potential impacts of the proposed 
alternatives of low-level mixed waste, low-level waste, transuranic waste, high--level waste, and 
hazardous waste at the site. The cumulative impact analysis considers the combined waste management 
actions and other proposed actions at Hanford, in addition to existing site conditions. 

The Hanford Site has an existing agreement that exempts it from the FFCAct Site Treatment Plan 
requirement. At the Hanford Site, DOE, EPA Region X, and the State of Washington entered into the 
Hanford Federal Facility Agreement and Consent Order, commonly known as the Tri-Party 
Agreement, on May 17, 1989. The current document has been formally amended four times with the 
latest amendment issued in January 1995. The Tri-Party Agreement contains provisions pertaining to 
mixed waste treatment, including treatment conducted under the RCRA land disposal restrictions. 
Under the agreement, the Hanford Site submits annually an updated Land Disposal Restriction Plan for 
Mixed Wastes, with the most recent update issued in April 1995. Because the Hanford Site has a 
Federal Facility Agreement and Consent Order and the Land Disposal Restriction Plan is a part of these 
agreements, EPA and the Washington Department of Ecology have formally concurred that a Site 
Treatment Plant is not required. 

Although the Hanford Site is exempt from the Site Treatment Plan requirement, it has actively 
participated in DOE's FFCAct compliance activities during the reporting period. These activities have 
included providing site representation on DOE's nationwide Policy Coordination Group and on a 
variety of working groups associated with DOE's FFCAct Task Force . Contributions were made 
within the Policy Coordination Group, Mixed Waste Inventory Data Group , Technical Support Teams, 
and the Disposal Workgroup. 

The Hanford Site also performed the following tasks in support of DOE's FFCAct compliance efforts 
during fiscal year 1995: 

• Hanford reviewed several proposed Site Treatment Plan submittals from both approved offsite 
mixed waste generators and other DOE sites . 

• The Hanford Site assisted in the identification of "Likely Preferred Options" for DOE's complex
wide treatment analysis . 

• Hanford participated in Public Hearings on the FFCAct in the local area and in Bremerton, 
Washington. 

DOE's treatment option analysis resulted in an emerging nationwide treatment configuration for mixed 
wastes. Under this configuration the Hanford Site is considered an option to provide storage, 
treatment, and possible disposal for mixed wastes from other DOE sites . Therefore , the Hanford Site 
will participate in discussions with the State of Washington, other states , and other DOE sites 
concerning the acceptance of offsite wastes . 
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Comment (3173) 
NEPA requires the Federal Government to thoroughly consider the cumulative impacts of its proposed 
actions . At Hanford, cleanup and handling of wastes are being addressed in a series of EISs. Each of 
these could leave large quantities of waste in place. The contamination plumes from migration of these 
wastes will have impacts for tens of thousands of years across most of the Hanford Site. The risks 
from each of these EISs is cumulative and overlapping. These impacts and risks must also be included 
in the WM PEIS. The PEIS should comprehensively examine the cumulative impacts of all existing , 
planned, or considered Federal actions at each site. 

Volume I, Section 2.2.3, neglects the immense quantities of plutonium discharged to the ground at 
many sites, including Hanford. DOE reports 1.521 metric tons of plutonium either in buried or stored 
solid waste, or liquid tank waste that was directly disposed of in the ground. Much of this material is 
in burial at Hanford in the 200 West area adjacent to the proposed location for the national low-level 
and mixed waste repository . The WM PEIS also should disclose impacts from DOE's proposals to ship 
weapons plutonium to Hanford for use in reactors, to create reactor fuel, or to vitrify it for disposal. 
The risks from these are cumulative along with the other proposed or potential site actions. 

Response 
The WM PEIS does not address weapons grade nuclear material such as "weapons plutonium" because 
it is not classified as waste and is not part of the Waste Management Program responsibility. 
Section 1.8.1 in Volume I of the WM PEIS identifies other DOE EISs and their relationship to the WM 
PEIS. Impacts from other programs and actions analyzed in other EISs are considered in the WM 
PEIS cumulative impacts analysis (Chapter 11 in Volume I) . Other EISs are listed in Table 11. 2-1. 

DOE has revised the cumulative impacts analysis presented in Chapter 11. The Storage and 
Disposition of Weapons-Usable Fissile Materials EIS, which addresses plutonium disposition, has been 
added to the list of documents evaluated for information on impacts from other reasonably foreseeable 
actions at Hanford, as described in Section 11 . 6. 2 in Volume I of the PEIS. Other actions considered 
include spent nuclear fuel management, management of K-Basin spent nuclear fuel, disposal of 
decommissioned Naval nuclear plants, safe interim storage of Hanford tank waste, a.nd Plutonium 
Finishing Plant stabilization. The Hanford Remedial Action EIS addresses additional information about 
potential cumulative impacts at Hanford, including those from proposed environmental restoration 
actions. 

Comment (3337) 
The PEIS conveys assurances where there is no basis for them. DOE is "in the dark" about levels of 
contamination all over the country, so its "predictive speculations" are not convincing . 

Response 
The WM PEIS addresses the potential impacts of proposed waste management actions using best 
available data at the time of the analysis and state-of-the-art models. Conservative assumptions were 
used to develop estimates that would overestimate rather than underestimate impacts. Existing levels of 
contamination are discussed in Chapter 4. This information is also used in the cumulative impacts 
analysis presented in Chapter 11 to characterize existing site conditions . 
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Comment (3343) 
Before the Final WM PEIS is issued, each impact parameter shoulq be analyzed on a case-by-case , site
specific basis, including past, present, and projected future activities . Some sites are "notoriously 
contaminated and out of control" (e .g., the danger of spontaneous combustion of sludge pools at 
Hanford; plutonium and tritium migration down the canyons and aquifer/Rio Grande at LANL; 
unknown levels of contamination at SRS, INEL, and NTS). 

Response 
Chapter 11 in Volume I of the WM PEIS discusses the combined impacts that could result from 
locating waste management facilities at each of the 17 major waste management sites, the cumulative 
impacts that could result at each of the 17 major sites and in their surrounding regions, and the 
cumulative impacts of transporting waste . Cumulative impacts are the impacts that result from the 
incremental impacts of an action when added to other past, present, and reasonably foreseeable future 
actions. Both CEQ and the DOE regulations for implementing NEPA require the assessment of 
cumulative impacts because significant impacts could result from several smaller actions that, by 
themselves, might not have significant impacts. To conduct the WM PEIS cumulative impacts analysis, 
DOE first examined the combined impacts of waste management alternatives for the five types of 
wastes analyzed in the WM PEIS at each of the 17 major sites. To these combined impacts, DOE 
added the impacts of other past, present, and reasonably foreseeable future actions external to the WM 
PEIS analysis. To the extent possible, where data on environmental remediation of contamination at 
the sites, such as that described by the commentor, the impacts of remediation are included in the 
future actions evaluated in Chapter 11. Information pertaining to Hanford, INEL, LANL, NTS, and 
SRS can be found in Sections 11. 6, 11. 7, 11. 9, 11.10, and 11.17, respectively, in Volume I of the WM 
PEIS. Sitewide or project-level NEPA reviews can better evaluate site-specific cumulative impacts. 

Comment (3353) 
The WM PEIS cumulative impacts analysis is "grossly deficient." Each section on the impacts of 
various waste types states that each site is assumed to build and operate facilities with capacities 
sufficient to handle only a particular type of waste. This avoids linking results of one waste type to 
decisions not yet made in another and results in conservative estimates of risk, cost, and impacts. It 
appears that DOE based the cumulative impacts analysis on segmented impacts analyses . 

Response 
The major effect of adding together impacts that were estimated for one waste type without 
consideration of the other waste types, is that impacts are overestimated. Chapter 11 (Volume I) of the 
WM PEIS discusses the combined impacts that could result from locating more than one waste 
management facility at each of the 17 major sites for the applicable waste management alternatives. In 
addition, Chapter 11 identifies the cumulative impacts that could result at each of the 17 major sites and 
in their surrounding regions as a result of the proposed waste management actions, existing site 
operations, and the impacts of other reasonably foreseeable actions at the sites. 

The DOE Waste Management Program is distinct from other programs, and DOE believes that it is 
appropriate to analyze it in this separate programmatic NEPA document. The WM PEIS is complex 
and covers five major types of radioactive and hazardous waste. It does not include some wastes that 
DOE believes are not ready for the decisionmaking process. The WM PEIS also does not include some 
other materials (e.g., spent nuclear fuel) because they are not wastes, nor does the WM PEIS include 
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other DO programs; however, the impacts of managing these materials and those other programs have 
been included in Chapter 11 , wherever possible . 

Comment (3354) 
DOE analyzes the so-called cumulative impacts on each individual "major site ," rather than discussing 
the cumulative effects of all of the applicable actions across the country. 

Response 
Most of these impacts affect only the region of influence of each site. The focus of the cumulative 
impacts analysis is on site-specific impacts, because it is at this level that cumulative impacts of the 
Waste Management Program and other programs are most relevant and could be relatively more 
severe. An example of impacts at a nationwide or global level would reveal a much less significant 
contribution to cumulative impacts from waste management because the dilution of impacts across a 
much larger area . Transportation impacts were analyzed on a national rather than site-specific basis. 
As shown in Volume I, Section 11.20 of the WM PEIS, shipping waste by truck would result in a 
combined total of between 12 and 69 potential fatalities from shipping low-level mixed waste, low-level 
waste, transuranic waste, and hazardous waste over the next 20 years, and for shipping high-level 
waste over the next 40 years, as shown in Volume IV, Appendix E, and Section 11.20. Shipping low
level mixed waste, low-level waste, transuranic waste, and high-level waste by rail, and hazardous 
waste by truck would result in a combined total of between 2 and 6 potential fatalities over the same 
periods. 

The results of the transportation analyses conducted in Appendix E show that impacts relating to the 
transport of waste analyzed in the WM PEIS, which include fatalities from radiation exposure, diesel 
exhaust emissions, and physical trauma from accidents, are low when compared to nationwide vehicle 
transportation yearly impacts. Comparatively, from 1971 to 1993, over one million persons were 
killed by physical trauma in vehicular accidents in the U.S. 

Comment (3355) 
NEPA requires that the incremental impacts of the proposed action added to other past, present, and 
reasonably foreseeable future actions be assessed. In spite of this, DOE admits that the combined 
human health risks resulting from the disposal of low-level waste and low-level mixed waste were not 
considered. In addition, the cumulative impacts analysis does not include the impacts of the No Action 
Alternatives for low-level mixed waste, transuranic waste, and high-level waste because they do not 
comply with existing law. 

Response 
For purposes of the screening-level assessments conducted for the WM PEIS, several simplifying 
assumptions were made with respect to the potential for low-level mixed waste and low-level waste 
disposal to contaminate groundwater. At some sites, the construction of multiple disposal units would 
be required under certain alternatives (see Volume I, Sections 6.4.1.9 and 7.4.1.8) . One of the 
simplifying assumptions made to aid in the analyses was that groundwater plumes from multiple units 
do not mix at the well 300 meters (984 feet) from the center of the disposal unit. DOE revised 
Section 5.4.1.2 .2 and Section 11.1 in Volume I of the WM PEIS to clarify this assumption. Related to 
this assumption, existing disposal inventory and/or existing groundwater contamination at a site were 
not considered in the human health risk analysis because the locations of the future waste management 
disposal facilities are not known. These assumptions are not believed to compromise the comparison of 
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the programmatic alternatives . In addition, the PEIS addresses groundwater quality using the disposal 
modeling results to estimate where exceedances of contaminant-specific standards might occur in the 
future . 

Additional analyses that will incorporate site-specific conditions in place of these assumptions will be 
conducted as part of sitewide or project-level NEPA reviews and the performance assessment process 
required for the operation of disposal facilities under DOE Order 5820.2A. Recent DOE guidance 
requires that performance assessments be supplemented with a composite analysis. The composite 
analysis will develop reasonably conservative estimates of the cumulative impacts from active and 
planned low-level waste disposal facilities and all other sources of radioactive contamination that could 
interact with the disposal facility to affect the dose to future members of the public . 

DOE revised Chapter 11 (cumulative impacts) of the PEIS to include the No Action Alternatives and to 
include cumulative impacts of contamination on groundwater quality. 

Comment (3356) 
The PEIS states that the human health risks to the offsite population and the maximally exposed 
individual are reported as annual exposures and annual risk, rather then for the entire period of 
operation. The cumulative effects of some of the radionuclides and chemical contaminants would last 
far beyond the expected life of the facility . These contaminants do not disappear from the body in 1 
year, and the effects from such exposure do not go away in 1 year. They bioaccumulate and 
biomagnify, with ever-increasing effects as time goes on. If synergistic effects are possible they need 
to be disclosed . If DOE is not capable of disclosing these effects, they must disclose them as scientific 
uncertainty, and disclose this to the public in the PEIS. 

Response 
DOE revised the WM PEIS cumulative impacts analysis (Chapter 11 in Volume I) to include collective 
doses for the offsite public and site workers for the 10-year waste management processing period 
combined with exposure from existing site activities and other reasonably foreseeable future actions. 
This analysis includes collective doses attributable to the entire operating period assumed for the 
proposed facilities. 

DOE did not evaluate potential synergistic and antagonistic effects resulting from exposure to mixtures 
of contaminants. As noted in Section D.2.5 .1 in Volume III, risks from enhanced (synergistic) or 
diminished (antagonistic) toxicity from interactions among components of contaminant mixtures were 
not evaluated because not enough information exists on these effects . If synergism or antagonism 
occur, these effects should be operative at all sites under all alternatives. Therefore, although the WM 
PEIS health risk estimates might actually underestimate or overestimate potential risks , the uncertainty 
regarding the inability to address synergistic or antagonistic effects is systematically inherent 
throughout the analysis. However, the relative differences in risk estimates among waste management 
alternatives should not be affected by errors associated with these systematic uncertainties . 

Comment (3376) 
Under land use, DOE forgets to mention the abandoned Kentucky Ordnance Plant adjacent to PGDP. 
This plant is severely contaminated and is either proposed or listed as a Superfund site. There could be 
significant cumulative impacts from this plant and any future actions associated with it. Also , within 
the PGDP region of influence and fairly close to the site is a commercial hazardous waste incinerator 
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located at alvert ity , where there are also several other major chemical plants , all discharging 
millions of pounds of toxics and carcinogens annually. There is a cement kiln burning hazardous waste 
in Cape Girardeau , Missouri. There are numerous other chemical plants in the region of influence . 
There is also a major paper mill , Westvaco , in Wickliffe , Kentucky, not far from PGDP. In addition , 
there are several significant coal fired plants in the region of influence, two of the largest of which are 
right across the river from PGDP. All of these facilities are significant to the affected environment and 
could have cumulative impacts . 

Response 
Impacts of existing facilities (such as those identified in the comment) in the PGDP region of influence 
are reflected in the air monitoring data from the site. These monitoring data are summarized in 
Section 4.4 .10 in Volume I of the WM PEIS and described in detail in the WM PEIS Affected 
Environment Technical Report. This technical report is available in the DOE public reading rooms 
listed in Section 1.9 in Volume I of the Final WM PEIS . These monitoring data form the basis for the 
existing conditions information in Chapter 11 (Volume I) and are used in assessing waste-type specific 
and cumulative air quality impacts in the PEIS. Sitewide or project-level NEPA reviews would 
examine cumulative impacts in more detail, including the effects of nearby facilities . 

Comment (3411) 
The WM PEIS fails to disclose the cumulative impacts of importing vast quantities of waste including 
waste from other weapons plants and high-level nuclear waste from foreign and naval reactors on 
(1) the public along transportation routes; (2) Hanford's ability to cleanup its own wastes ; (3) using the 
vast land area of valuable habitat to bury wastes at Hanford . The law requires that we get to see the 
cumulative impacts now. 

The Hanford Site cumulative impacts section fails to mention impacts from the environmental 
restoration disposal facility (165 acres, potentially up to 1,024 acres); the safe interim storage EIS 
(74 acres) ; the 240 access road (18 acres) ; the solid waste retrieval complex (46 acres) ; and the tank 
waste remediation system EIS (148 acres) ; which, taken together with waste management impacted 
land, might affect 1,489 acres or 25 % of the 6,000 acres designated by the Hanford Future Uses 
Working Group. Most of the habitat has been designated as Priority Habitat by the Washington 
Department of Fish and Wildlife. Further, Chapter 11 does not address the cumulative impacts of 
high-level waste leaks at the Hanford Site . 

Hanford plans now call for 1,791 football fields worth of nuclear national sacrifice zone for disposal. 
If environmental restoration wastes and waste management wastes follow Hanford 's own wastes, where 
is the room, what are the land-use impacts , what are the human health impacts , what are the long-term 
impacts on treaty rights, and what are the impacts on Future Site Use Working Group report values that 
call for release of that land for public use? 

Response 
DOE has revised the cumulative impacts analysis presented in Chapter 11 in Volume I of the WM PEIS 
to include new information available on other DOE actions at Hanford . The Hanford Tank Waste 
Remediation System EIS, the Hanford Remedial Action EIS, and the CERCLA documentation for the 
Environmental Restoration Disposal Facility were added to the list of documents evaluated for 
information on impacts from other reasonably foreseeable actions at the site, as described in Volume I, 
Section 11.6.2 . Other EISs considered in Section 11.6.2 include spent nuclear fuel management, 
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management of K-Basin spent nuclear fuel , disposal of decommissioned Naval nuclear plants , safe 
interim torage of Hanford tank wastes , storage and disposition of weapons-usable fissile materials, and 
plutonium finishing plant stabilization. These actions might involve 1,949 acres more than the 
estimated 7 to 178 acres required for the combined waste management actions proposed for the 
Hanford Site . Assuming a footfall field of approximately 1.25 acres , the anticipated actions at Hanford 
would require acreage on the order of the 1, 791 noted by the commentor. So far as the "nuclear 
national sacrifice zone for disposal" at the Hanford Site, the commentor is likely referring to land 
irreversibly committed to environmental remediation waste disposal. The Draft Hanford Remedial 
Action EIS and Comprehensive Land Use Plan indicates that under the Restricted (R2) and Exclusive 
Future Land-Use Alternative, the capped areas of the Reactors on the River, Central Plateau, and All 
Other Areas geographic areas would be irreversibly and irretrievably committed. The caps in several 
waste sites would irreversibly commit environmental resources (geologic and groundwater) in the 
Reactors on the River (137 hectare [339 acres]), Central Plateau (1,138 hectare [2,812 acres]), and All 
Other Areas (73 hectare [180 acres]) geographic areas for long-term disposal of environmental 
remediation wastes. 

The area required on the Central Plateau for environmental wastes commits less than half the acreage . 
More than 3,000 acres would remain to support other activities on the Central Plateau, including the 
proposed waste management activities . The Hanford Future Site Use Working Group Report and its 
values are not threatened by any alternative in the WM PEIS . No alternative in the WM PEIS will 
require additional land use for waste management facilities outside the 200 Area at Hanford . 

The State of Washington has designated large and small blocks of shrub-steppe as priority habitat 
because it possesses unique or significant value to many species. The State made this determination 
based on the quality of the following attributes: comparatively high fish and wildlife density, 
comparatively high fish and wildlife species diversity, important fish and wildlife breeding habitat , 
important fish and wildlife seasonal ranges , important fish and wildlife movement corridors , limited 
availability, high vulnerability to habitat alteration, and unique or dependent species. 

Almost the entire Hanford Site is classified as shrub-steppe and is , therefore, pnonty habitat. 
However, much of the site's habitat , including the habitat of the Central Plateau, the site of nearly all 
of Hanford's waste management operations , is previously disturbed . The site is criss-crossed with dirt 
roads ; old concrete water tanks are scattered throughout the site; an abandoned gravel pit is centrally 
located on the site; and an old laydown yard (used during construction of the REDOX plant) is on the 
western end of the site. 

Unlike the U.S. Fish and Wildlife Service's designations of critical habitat, Washington State's priority 
habitat designations have no associated legal requirements for habitat protection. However, 
DOE Order 430.1 , Life-Cycle Asset Management, requires that DOE consider ecosystem management 
and preservation values during all phases of Hanford Site operations . DOE intends to limit 
disturbances to priority habitats through the designation of future Hanford Site land uses . The Draft 
Hanford Remedial Action EIS and Comprehensive Land Use Plan (DOE/EIS-0222D), which is 
currently undergoing public review and comment, takes into account the preservation of valuable 
natural resources when developing broad classes of future land uses . When the Record of Decision for 
this EIS is issued and land uses are designated, a Hanford Biological Resources Management Plan will 
be finalized (it is currently in draft form) to provide direction regarding the protection and enhancement 
of the natural environment. 
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The Foreign Research Reactor Spent Nuclear Fuel EIS evaluates alternatives for the management of 
reactor fuel irradiated in foreign reactors, including the risks associated with its transportation. In 
addition, the SNF/INEL EIS evaluates DOE spent nuclear fuel management at the programmatic level , 
just as this PEIS evaluates the DOE Waste Management Program. As documented in the SNF/INEL 
EIS Record of Decision, DOE decided to regionalize spent nuclear fuel management by fuel type at 
three sites--the Hanford Site, INEL, and SRS. Hanford production reactor fuel will remain at the 
Hanford Site. In addition, the Record of Decision for the Foreign Research Reactor Spent Nuclear Fuel 
EIS . indicates that neither Tacoma, nor Seattle, Washington, would be used to receive foreign research 
reactor spent nuclear fuel. DOE believes that these extensive documents cover their subjects, including 
transportation, thoroughly and completely. In addition, Section 11.20, Volume I, of the WM PEIS 
contains the cumulative impacts analysis for transportation. 

Comment (3548) 
The first paragraph of Section 5 .4 .13 in Volume I of the WM PEIS only mentions cumulative impacts 
from the Waste Management Program, while excluding cumulative impacts from other actions 
(e .g., environmental restoration). 

Response 
Section 11.2 in Volume I of the WM PEIS describes the cumulative impacts analysis . The analysis 
considers the potential impacts of the proposed waste management actions in the context of existing site 
conditions and the impacts of other reasonably foreseeable future actions at each site. Environmental 
restoration activities at most DOE sites cannot be meaningfully evaluated in terms of cumulative 
impacts at this time, since environmental restoration actions are too uncertain for most sites. However, 
several sites currently have adequate evaluations available for environmental restoration activities. 
Environmental restoration impacts for these sites have been incorporated into the cumulative impacts 
analysis presented in Chapter 11 of the WM PEIS. The PEIS does consider the effects of 
environmental restoration waste volumes on the comparison among waste management alternatives (see 
Chapters 6, 7, and 8 in Volume I and Appendix B in Volume III). In general, the PEIS does not 
consider impacts of environmental restoration activities, which DOE believes are specific to each 
affected location. Sitewide or project-level NEPA reviews would analyze cumulative impacts in greater 
detail. 

Comment (3571) 
DOE's course of evaluation through the WM PEIS process must entail consultation with each Native 
Nation - government to government - in order to understand the big picture effects and needs of Native 
Peoples. The stated reliance in the WM PEIS on site-specific analysis for cultural impacts will not 
address the cumulative impacts on Native Peoples as Nations or as a minority group. DOE facilities 
have already greatly impacted Native Peoples. Overall, of any "ethnic" group, Native Peoples have 
suffered the most under the nuclear complex. To ignore this history and the current and future 
cumulative impacts on Native Nations from DOE management of nuclear and hazardous materials is to 
contribute to "genocide and crimes against humanity. " 

Response 
DOE policy recognizes the sovereignty of Native American Tribal Governments and the unique 
government-to-government relationship with the Federal Government as defined by history, treaties, 
statutes, court decisions, and the U.S. Constitution. DOE recognizes that it must fulfill its obligations 
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under Treaties with Native American Tribal Governments, and must fulfill the Federal Government's 
trust responsibility toward Tribes when making decisions . 

DOE's policy is to consult with Tribal Governments to ensure that Tribal rights and interests are 
considered; that the potential impacts of proposed DOE actions on cultural or religious resources are 
disclosed; and that any unnecessary interference with traditional religious practices is avoided. DOE is 
committed to incorporating this policy into its ongoing and long-term planning and management 
processes, including the NEPA process, and has worked through its site representatives to notify the 
Tribes of the WM PEIS scope and availability for comment. Section 1.4.5 in Volume I of the Final 
WM PEIS addresses DOE's consultation obligations and activities and acknowledges the Tribal/Federal 
Government-to-Government relationship and U.S. trust and treaty obligations. Section 5.4.10 discusses 
the unique nature of Native American cultural and religious resources. 

The WM PEIS classifies Native Americans as minority populations in a numerical context to describe 
the demographic characteristics of the regions surrounding the DOE sites. This designation is not 
intended to contradict the discussion of the unique government-to-government relationship between the 
U.S . and Tribes nor the Federal Government trust responsibility. 

The WM PEIS analysis focuses mainly on alternatives addressing national-level strategic issues. The 
individual character of Native American cultures at DOE's sites, and the specialized nature of each 
Tribe's concerns in site activities, while considered in the WM PEIS at the programmatic level, is more 
productive as part of a site-level analysis. Sitewide or project-level NEPA reviews would more fully 
explore specific concerns related to Native American issues such as the protection of sacred lands, 
cultural properties, and Tribal and religious practices. During these reviews, local DOE officials will 
continue to work with Tribal representatives to listen to their concerns regarding need for and location 
of any necessary facilities and related activities, such as transportation requirements, and to consider 
specific Tribal values, potential environmental impacts, and appropriate mitigative measures. Some 
DOE Operations Offices have cooperative agreements in place with Tribal Governments about a range 
of environmental issues, and the sites' Tribal contacts will assist in the consultation process for site
specific and transportation issues for the WM PEIS. 

The WM PEIS considers cumulative impacts from past, present, and reasonably foreseeable future 
actions to the extent possible (see Chapter 11 in Volume I). At individual sites, DOE believes it will 
have sufficient flexibility to avoid or minimize any human health or environmental impacts found to be 
potentially significant, including those that could have the potential to pose disproportionately high and 
adverse impacts to Native American Tribes, minorities, or low-income populations, through selection 
of a different waste management technology or facility location. 

Comment (3573) 
The Clinton memorandum (and Executive Orders) are attached for your review to help guide you in re
configuring your process for re-analyzing the impacts on Native Nations. The potential number of 
Native Nations that could be impacted is over 60, dependent upon transportation routes taken . Minus 
transportation, approximately 18 to 20 Native Nations are already impacted directly by just DOE's 
weapons production, etc., and could be further impacted by future "management" schemes of nuclear 
and hazardous materials by the DOE. 
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Response 
DOE believes that the analytic process used for the WM PEIS is correct and that impacts to Tribal 
Nations do not need to be reevaluated . The WM PEIS has considered cumulative impacts from past, 
present, and reasonably foreseeable future actions to the extent possible. Factors that have limited the 
consideration of cumulative impacts in some areas include lack of available data and schedule conflicts . 
Additional information that became available after the Draft WM PEIS was prepared, has been 
included in Chapter 11 in Volume I of the Final WM PEIS. The WM PEIS analysis based on this 
available information shows that the impacts on human health and the environment from facility or 
transportation accidents associated with the management of waste types would be low under any 
alternative. Where cumulative impacts approach or exceed standards, a brief discussion of mitigation 
measures is provided. 

Comment (3575) 
To fully address the radiological and chemical health risks, it will be necessary to analyze the global 
pathways for ingestion, inhalation, direct radiation, and indirect radiation on all populations. 
Hopefully, at some point DOE will realize there is a limit to the total amount of radiation (from all 
added human sources to naturally occurring radiation) in the environment, where the cellular structures 
of life will be altered to the permanent and unrecoverable detriment of human and many other life
forms. The assumption that the continuation of production of radiation, radiological materials, and 
weapons is propitious, is no longer acceptable. 

Response 
The WM PEIS did analyze health risks from all relevant pathways. DOE determined that the airborne 
pathway was dominant and that consideration of other pathways would not affect the relative 
comparison of the alternatives. Other pathways will be considered in sitewide or project-level studies 
prior to implementing any waste management decisions. The cumulative impacts of waste management 
activities and other past, present, and reasonably foreseeable future actions at particular DOE sites are 
discussed in Chapter 11 in Volume I of the WM PEIS. ' 

Comment (3691) 
The CEQ regulations at 40 CPR 1508. 7 and 1508.8 state that impacts on the environment include 
direct effects, which are caused by the action and occur at the same time and place; indirect effects, 
which are caused by the action and are later in time or farther removed in distance but are still 
reasonably foreseeable; and cumulative impacts, which result from the incremental impacts of the 
action when added to other past, present, and reasonably foreseeable future actions. The CEQ 
regulations at 1508. 7 define cumulative impact as the impact on the environment that results from the 
incremental impacts of the action when added to other past, present, and reasonably foreseeable future 
actions, regardless of what agency or person undertakes such other actions. Cumulative impacts can 
result from individually minor but collectively significant actions taking place over a period of time . 
The CEQ regulations at 1508.25(a)l) state that to determine the scope of EISs, among other things , 
agencies shall consider three types of actions as "connected." Actions are connected if they 
automatically trigger other actions that might require environmental impact statements; cannot or will 
not proceed unless other actions are taken previously or simultaneously; are interdependent parts of a 
larger action and depend on the larger action for their justification. For high-level waste, we feel DOE 
has not complied with the above NEPA regulations. 
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Review and discuss the impacts that high-level waste reprocessing , plutonium and highly enriched 
uranium disposition, spent fuel, and other related treatment issues presented in different environmental 
impact statements will have on DOE waste treatment decisions. 

Response 
Chapter 9 describes the impacts of the management of high-level waste. The PEIS analyzes only the 
impacts of stored vitrified high-level waste . DOE assumed vitrification of high-level waste as a 
prerequisite to the WM PEIS analysis of high-level waste storage. Section 9.1.1 describes DOE's 
decision to vitrify high-level waste. 

The WM PEIS considers cumulative impacts of existing conditions, proposed waste management 
actions, and reasonably foreseeable future actions to the extent possible. Factors that have limited the 
consideration of cumulative impacts in some areas include lack of data and schedule conflicts. For 
instance, impacts of high-level waste disposal at Yucca Mountain were not considered in the WM PEIS 
because this information is not yet available. The Draft WM PEIS considers the cumulative impacts of 
spent nuclear fuel management, tritium supply and recycling, high-level waste treatment, and 
transuranic waste disposal. Additional information on stockpile stewardship and management, fissile 
materials management, and storage and disposition of excess highly enriched uranium that has become 
available since the Draft WM PEIS was prepared is now included in Chapter 11 of the Final WM 
PEIS. 

Comment (3736) 
The WM PEIS fails to consider the cumulative impacts of transporting the vast quantities of LL W from 
weapons plants to the Hanford Site, along with mixed, high-level, Class C, hazardous, and transuranic 
wastes. 

Response 
Cumulative impacts are presented in Chapter 11 in Volume I of the WM PEIS. For the Final WM 
PEIS, DOE revised Chapter 11, which now contains a more comprehensive evaluation of other DOE 
actions that might affect the sites. Section 11.20 contains the cumulative impacts analysis for 
transportation, which considers all sites and waste types examined in this document. Section 11.6.2 
contains the cumulative impacts analysis for the Hanford Site, including cumulative transportation 
impacts. For the waste types considered in the WM PEIS, a maximum of approximately 100 shipments 
per day would occur at Hanford. The transportation infrastructure in the Hanford area can easily 
handle such a load. Annual radiological doses to a maximally exposed individual are projected to be 
within regulatory limits. 

The WM PEIS combined and cumulative impacts analyses analyze the management of low-level mixed 
waste, low-level waste, transuranic waste, high-level waste and other materials such as spent nuclear 
fuel and nuclear materials, as appropriate for each site. Class C waste refers to the NRC classification 
of commercial radioactive waste, which is not DOE's responsibility. DOE is responsible for managing 
"greater-than-Class-C" waste. However, as discussed in Section 1.5.6 in Volume I DOE has not 
performed the detailed analysis required to develop options for th.is waste stream. 

Comment (3986) 
How can DOE make final determinations of preferred alternatives for waste treatment and management 
without considering the cumulative impacts of the proposed actions at these major sites? 
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How can DOE reasonably select sites as suitable for treatment and disposal alternatives without 
addressing cumulative impact ? H w an a ite be e e · able without addre ing pa t n 
present impacts? Existing site conditions would appear have great importance in determining 
appropriate agency actions at that site. 

Response 
Chapter 11 in Volume I includes an analysis of the cumulative impacts of all_alternatives analyzed in 
the WM PEIS. The combined impacts of the proposed waste management actions, the impacts of 
existing site conditions, and the impacts of reasonably foreseeable future actions are addressed in 
Chapter 11 . DOE has revised Chapter 11 to include additional ongoing and reasonably foreseeable 
actions that were not included in the Draft PEIS. 

Comment (3999) 
With an anticipated aqueous treatment facility being listed in the WM PEIS for the Portsmouth Plant, 
but discussed in a separate document; with no agency consideration in change of operations that the 
DOE can reasonably be expected to foresee (downblending of highly enriched uranium and spent 
nuclear fuel); with remedial actions by other agencies; and with recent considerable upgrades to the 
onsite sewage treatment system at the Portsmouth Plant combined with changes in Ohio EPA 
antidegradation regulations for industrial wastewater discharge in process; DOE has considerable 
impacts to consider that are both cumulative and combined. 

How is the agency addressing combined impacts in its decisionmaking process? DOE must consider 
actions by other agencies and private corporations in the context of current site conditions at the 
Portsmouth Plant in its decisionmaking. DOE is apparently considering only DOE actions at 
Portsmouth rather than operations currently occurring onsite under USEC. 

Response 
The impacts of waste management actions at Portsmouth Plant combined with past, present and 
reasonably foreseeable future actions are described in Section 11.14 in Volume I of the WM PEIS. 
This section was revised for the Final WM PEIS to include additional present and reasonably 
foreseeable actions. Section 4.4.12 in Volume I describes existing environmental conditions at the 
Portsmouth Plant. Those existing conditions are the result of, among other activities, the uranium 
enrichment process and USEC activities. The current resource use and effluent discharges at the 
Portsmouth Plant are described in Section 4.4 . 12 and the WM PEIS Affected Environment Technical 
Report. The existing conditions, including resource use and effluent discharges, form the baseline 
against which potential waste management impacts are compared. This technical report is available in 
the DOE public reading rooms listed in Section 1.9 in Volume I. 

As stated in Section 11.14, DOE has no other actions planned at the Portsmouth Plant, except 
environmental restoration activities. No other actions are planned in the Portsmouth region that would 
contribute to the impact of waste management alternatives. The impacts of existing operations at the 
Portsmouth Plant, including USEC activities, within the context of cumulative impacts, is presented in 
Table 11.14-2 in Volume I. 

Impacts from environmental restoration activities at the Portsmouth Plant are not sufficiently known to 
allow full incorporation into the cumulative impacts analysis. Such information will be incorporated in 
sitewide or project-level NEPA reviews. 
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The planned facility for aqueous waste treatment at the Portsmouth Plant will be covered by a separate 
sitewide or project-level NEPA review; however impacts have been modeled in the WM PEIS using 
conceptual treatment facilities , if insufficient capacity was available onsite. 

Comment (4021) 
In the cumulative impacts analysis, the WM PEIS provides collective occupatiorial and collective 
general population dose information based on historical transportation (see Table 11-39), but 
Appendix E does not explain how population dose from historical transportation is calculated or 
measured. 

Response 
DOE has revised the cumulative impacts analysis for transportation presented in Section 11.20 in 
Volume I. As stated in footnote "a," the data presented in Table 11.20-4 were taken from 
Section I-10.1 in Volume 1 of the SNF/INEL PEIS. The methodology for calculating these doses can 
be found in that PEIS as well . DOE obtained collective doses from historical shipments of spent 
nuclear fuel to Hanford, SRS, INEL, ORR, and NTS from a number of sources . For example, 
shipment data were linearly extrapolated for years for which such information was unavailable; 
population densities were based on census data for 1990; and transportation routes were based on the 
1993 configuration of the U.S. highway and rail system. 

Comment (4070) 
DOE should be truthful and produce a thorough inventory of all traces of contamination in its facilities , 
waste sites, adjoining waters , and drainages . DOE should employ simple analytical methods rather 
than coverup tricks (e.g . , mathematic subtraction of a presumed background .) 

Response 
Information on existing contamination is discussed in Chapter 4 in Volume I. In addition, this 
information is included in the cumulative impacts analysis to characterize existing site conditions. No 
attempt was made to factor out background concentrations . 

Cumulative impacts are evaluated in Chapter 11 (Volume I) of the WM PEIS . The WM PEIS 
considers the cumulative impacts of the proposed waste management actions , existing site conditions , 
and impacts of other reasonably foreseeable future actions to the extent possible . Factors that have 
limited the consideration of cumulative impacts in some areas include lack of available data and 
schedule conflicts . For instance, impacts of proposed high-level waste disposal at Yucca Mountain 
were not considered in the Draft WM PEIS because this information is not yet available. The Draft 
WM PEIS did consider the cumulative impacts of spent fuel management ; tritium supply and recycling, 
high-level waste treatment, and transuranic waste disposal. Additional information on stockpile 
stewardship and management, fissile materials management, and storage and disposition of excess 
highly enriched uranium that has become available since the Draft WM PEIS was prepared is included 
in Chapter 11 of the Final WM PEIS. 

Impacts from environmental restoration actions at most DOE sites cannot be meaningfully evaluated in 
a cumulative impacts assessment at this time because they are too uncertain. For those sites that do 
have adequate evaluations of environmental restoration actions, info rmation on potential impacts has 
been included in the cumulative impacts analysis presented in Chapter 11. 
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Comment (4133) 
The WM PEIS should fully disclose the quantities o and cumulative impacts rom all mixed wa te , 
including wastes from environmental restoration and decontamination and decommissioning of the 
nuclear weapons complex, that might be imported into Washington State for treatment or disposal , 
including at privately owned facilities built to serve Hanford. The public has a right to know what 
wastes will be managed locally and the resulting potential exposures and risks . 

Response 
DOE has revised the cumulative impacts analysis presented in Chapter 11 in Volume I of the 
WM PEIS. To the extent that information on the impacts from environmental restoration exists, it has 
been included for each site. Decontamination and decommissioning of the nuclear weapons complex is 
incorporated in the WM PEIS in cases where it is also incorporated in other EISs . The Hanford Tank 
Waste Remediation System and Hanford Remedial Action EISs, and the CERCLA documentation for 
the Environmental Restoration Disposal Facility were added to the list of documents evaluated for 
information on impacts from other reasonably foreseeable actions at the site , as described in 
Section 11.6.2 in Volume I of the WM PEIS. Other actions considered in Section 11.6.2 include spent 
nuclear fuel management, management of K-Basin spent nuclear fuel , disposal of decommissioned 
Naval nuclear plants, safe interim storage of Hanford tank waste, storage and disposition of weapons
usable fissile materials, and Plutonium Finishing Plant stabilization. 

For the purposes of this document a distinction is made between private facilities and commercial 
facilities. Private facilities are those DOE operations/facilities privatized on DOE sites. The impacts 
of using a privatized facility on a DOE site would be the same as those using a DOE facility at the same 
site. Commercial facilities are facilities operated off DOE sites. None of the alternatives proposed for 
waste management in the WM PEIS analyze treatment of waste at commercial facilities . However, 
shipment of wastes to commercial facilities is not prohibited and may be considered at the site level. 
DOE revised the WM PEIS to include a discussion of privatization issues (see Section 1. 7.4 in 
Volume I). 

Comment (4375) 
DOE failed to integrate and disclose related actions and cumulative impacts for transportation such as 
the spent nuclear-fuel program, under which DOE wants to import high-level nuclear waste from 
throughout the world through the ports of Tacoma, Seattle, or Portland. We know that in the 
Northwest there will be fatal cancers if DOE imports the total number of shipments proposed. But 
DOE shoves that aside so it can conveniently only look at this little piece--so you can say, not many 
impacts . 

DOE should rule out shipping high-level nuclear waste on commercial freighters through public ports 
in the Puget Sound. This is a military problem that should be dealt with through a military port . 

Response 
DOE addressed related actions to the extent possible in Volume I, Chapter 11, of the Final WM PEIS. 
Table 11-2 in Volume I identifies other EISs whose impacts were included in the WM PEIS cumulative 
impacts analysis and the sites where these impacts would apply . Table 11-2 indicates that the 
SNF/INEL PEIS impacts would apply to the Hanford Site, INEL, and SRS . The Foreign Research 
Reactor Spent Nuclear Fuel EIS impacts would apply to INEL and SRS. The impacts associated with 
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the preferred alternatives in these and other DOE EISs and EAs were included in the WM PEIS 
cumulative impacts analysis . 

The Foreign Research Reactor Spent Nuclear Fuel EIS evaluates alternatives for the management of 
reactor fuel irradiated in foreign reactors, including the risks associated with its transportation. In 
addition, the SNF/INEL PEIS evaluates DOE spent nuclear fuel management at the programmatic 
level, just as the WM PEIS evaluates waste management at the programmatic level. Based on the 
SNF/INEL PEIS, DOE decided to regionalize spent nuclear fuel management by fuel types at three 
sites: the Hanford Site, INEL, and SRS. Hanford production reactor fuel will remain at the Hanford 
Site. In addition, the Record of Decision for the Foreign Research Reactor Spent Nuclear Fuel EIS 
indicates that Portland, Tacoma, and Seattle would not be used to receive foreign research reactor spent 
nuclear fuel. 

Comment (4400) 
The entire WM PEIS document fails to adequately assess or consider all past, present, and future 
impacts including cumulative, connected, direct, indirect, and synergistic effects of DOE's waste 
management activities of nuclear and hazardous wastes as required under CEQ Section 1508 et seq. 

Response 
Cumulative impacts are those that result from the incremental impacts of an action when added to other 
past, present, and reasonably foreseeable future actions. Both CEQ and DOE regulations for 
implementing NEPA require assessment of cumulative impacts because significant impacts can result 
from a combination of actions that, by themselves, might not have significant impacts . 

Chapter 11 in Volume I of the WM PEIS discusses the combined impacts that could result from 
locating waste management facilities at each of the 17 major waste management sites, the cumulative 
impacts that could result from waste management and other actions at each of the 17 major sites and in 
their surrounding regions, and the cumulative impacts of transporting waste. 

Connected actions (CEQ regulations at 40 CFR 1508.25) are those closely related actions proposed by 
an agency that should be discussed in the same impact statement because (1) they automatically trigger 
other actions which may require an EIS, (2) they cannot proceed unless other actions are taken 
previously or simultaneously, or (3) they are interdependent parts of a larger action and depend on the 
larger action for justification. For example, shipment of large volumes of untreated waste would not 
occur unless a number of new waste management facilities are constructed at receiver sites. DOE has 
captured all of the connected actions of its overall Waste Management Program in the impacts analyses 
under each waste type, including construction of new facilities at various sites, shipment of wastes 
between sites, treatment of wastes, and storage and disposal of wastes where they are within the scope 
of the particular waste-type program. Impacts of actions such as treatment of high-level waste, which 
may be argued to be connected actions, but which are addressed in other NEPA analyses, are evaluated 
in the cumulative impacts chapter. 

Factors that limited the consideration of cumulative impacts in some areas include lack of available data 
and schedule conflicts. For instance, impacts of proposed high-level waste disposal at Yucca Mountain 
were not considered in the WM PEIS because this information is not yet available. The Draft 
WM PEIS did consider the cumulative impact of spent fuel management, tritium supply and recycling , 
high-level waste treatment, and transuranic waste disposal. Additional information on stockpile 
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stewardship and management, fissile materials management, and storage and disposition of excess 
highly enriched uranium that has become available since the Draft WM PEIS was prepared is included 
in Chapter 11 of the Final WM PEIS. Impacts from environmental restoration actions at most DOE 
sites cannot be meaningfully evaluated in a cumulative impacts assessment at this time because they are 
too uncertain. For those sites that do have adequate evaluations of environmental restoration actions, 
information on potential impacts is included in the cumulative impacts analysis presented in Chapter 11 . 
Sitewide or project-level NEPA reviews would include more detailed cumulative impacts analyses . 

Synergistic effects are those exaggerated effects that cannot be predicted based solely on adding the 
separate effects of the separate actions that may combine to cause them. 

In general, synergistic effects of waste management actions were not evaluated because environmental 
impacts are not expected to be greater than additive . In particular potential synergistic and antagonistic 
effects resulting from exposure to mixtures of contaminants were not evaluated. As noted in 
Section D.2.5.1 in Volume III, risks from enhanced (synergistic) or diminished (antagonistic) toxicity 
from interactions among components of contaminant mixtures were not evaluated because not enough 
information exists on these effects. If synergism or antagonism is occurring these effects should be 
operative at all sites under all alternatives. Therefore, although the WM PEIS health risk estimates 
may actually underestimate or overestimate potential risks, the uncertainty added by the inability to 
address synergistic or antagonistic effects is systematically inherent throughout the analysis. However, 
the relative differences in risk estimates among waste management alternatives should not be affected 
by errors associated with these systematic uncertainties. The risks there will be accordingly under- or 
overestimated. 

Comment (4415) 
The Draft WM PEIS provides an ambiguous summary of cumulative health impacts with insufficient 
detail to make waste management siting decisions. It fails to show the cumulative impacts of all 
combinations of alternatives, giving only a range for each site and for transportation; fails to show the 
cumulative impacts of transportation combined with stationary sources and trade-offs between risks; 
fails to cover most of the cumulative exposure from all significant routes of exposure for many existing 
sites; calculates fatalities from existing sites as if people were only in the vicinity of the sites for 1 year 
(and does not clearly indicate this fact); and fails to include the impacts of changes in site impacts from 
DOE actions not considered in the WM PEIS (defense reconfiguration, spent nuclear fuel, stockpile 
maintenance, high-level waste treatment, etc.). 

Response 
Analysis of all combinations of alternatives would involve calculating 11,760 different estimates of 
health risk and other environmental effects at the 17 major sites. DOE considered this to be 
unreasonable in terms of the time and resources required to do such analyses and in terms of the 
infeasibility of presenting the results of such a large number of analyses in an appropriate, 
understandable way that would aid in decisionmaking. 

DOE has revised the WM PEIS cumulative impacts analysis (see Chapter 11 in Volume I), which 
includes the information on existing site conditions presented in Chapter 4 in Volume I and summarizes 
the impacts of the combined management of each waste type presented in Chapters 6 through 1 O. In 
addition, DOE has expanded the discussion of other reasonably foreseeable future actions at the sites to 
include information from its EISs on stockpile stewardship , fissile materials management, storage and 
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disposition of excess highly enriched uranium and others, and on environmental restoration actions (for 
sites fo r which information is available). 

DOE has not combined transportation and stationary source risks because the receptors for the two 
sources are different; that is, the maximally exposed individuals for transportation occur along the 
transportation routes and those for stationary sources occur in the offsite populations of individual DOE 
facilities. 

The PEIS does analyze health risks from all relevant pathways. The analysis determined that the 
airborne pathway was dominant and that consideration of other pathways would not affect the relative 
comparison of the alternatives. Sitewide or project-level NEPA reviews would consider other 
pathways . 

The revised cumulative impacts analysis includes collective doses for members of the offsite public and 
workers from waste management activities, combined with exposures from existing site activities and 
other reasonably foreseeable future actions . This analysis includes collective doses attributable to the 
entire assumed operating period for the proposed waste management facilities , not just one year. 

Comment (4471) 
The Draft WM PEIS does not evaluate cumulative impacts because it does not add in the impacts of 
other reasonably foreseeable future actions such as defense programs reconfiguration, environmental 
restoration, high-level waste treatment, spent nuclear fuel, etc., along with transportation risks. 

Response 
Cumulative impacts are evaluated in Chapter 11 (Volume I) of the WM PEIS. To the extent possible, 
the WM PEIS considers the cumulative impacts of proposed waste management actions , existing site 
conditions, and impacts of other reasonably foreseeable future actions . Factors that limited the 
consideration of cumulative impacts in some areas include lack of available data and schedule conflicts . 
For instance, the PEIS did not consider impacts of proposed high-level waste disposal at Yucca 
Mountain because this information is not yet available . The Draft WM PEIS did consider the 
cumulative impacts of spent fuel management, tritium supply and recycling, high-level waste treatment, 
and transuranic waste disposal. Chapter 11 now includes information on stockpile stewardship and 
management, fissile materials management, and storage and disposition of excess highly enriched 
uranium that became available after the preparation of the Draft PEIS . 

DOE cannot meaningfully evaluate impacts from environmental restoration actions at most of its sites in 
a cumulative impacts assessment at this time because such impacts are too uncertain. For sites that do 
have adequate evaluations of environmental restoration actions, information on potential impacts is 
included in the cumulative impacts analysis in Chapter 11 . 

Comment (4553) 
Previous modeling of the impact of treating high-level waste (HLW) indicates disproportionate impacts 
from treatment of HLW at WVDP compared to other sites . 

If there is better information in the EISs cited than in the modeling for HL W treatment, that 
information should be tabulated and included in the cumulative impacts section of the WM PEIS . The 
results of modeling for HLW treatment should also be provided . An explanation of why the 
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information from many site-specific EISs is better than that provided for the environmental restoration 
and WM PEIS should also be provided and should consider differences in the conservatism of the 
modeling and associated assumptions in the different EISs for HL W treatment at the various sites and 
associated uncertainties. 

The cumulative impacts section of the Draft WM PEIS asserts that vitrification is assumed to result in 
the same levels of human health risks, air quality, resource commitments, and employment as included 
under existing conditions. However, no convincing justification for this assertion was provided. In 
addition, this assertion does not cover the pretreatment of the waste, which could cause significant 
adverse impacts on human health if emissions of radionuclides are not adequately controlled. 

Previous modeling of HLW treatment at WVDP predicted that the pretreatment and vitrification of 
waste at WVDP could be a serious threat to the health of the general public. 

According to modeling of WVDP, HLW treatment and vitrification would cause seven fatalities from 
cancer (not the 0.0000012 reported as the site impact in the Draft WM PEIS) and a cancer risk to the 
maximally exposed individual (MEI) of the general public of 0.0003 (not the 0.00000000015 risk 
reported in the Draft WM PEIS). 

A quick review of the HLW treatment EIS for WVDP also revealed high impacts. For other sites 
modeled, total fatalities predicted were about 0.014 and highest risk of cancer was 3x10-7 to the MEI in 
the general public. 

The modeling for other sites was based on the assumption that the HL W treatment at the other sites 
would have much better pollution control, designed to reduce risks to less than one in one million for 
the MEI in the general public . The only air pollution control assumed for WVDP HLW treatment was 
reported to be high-efficiency particulate air filters (which fail to collect volatile emissions at the 
operating temperatures assumed). 

The best available information from all sources, including documentation provided to NRC should be 
used to quantify the expected impact of HLW pretreatment and vitrification at WVDP (and at other 
sites). These results should be included in the WM PEIS, as cumulative impacts and as part of the 
alternatives involving the treatment of HL W, along with mitigating measures. 

The Draft WM PEIS reports the annual radiation dose to the MEI as 2.9E-4 mrem; and the 1992 
WVDP Site Environmental Report reports an annual dose to the MEI of 4.6E-2 mrem from eating 
42 pounds of fish (an exposure 159 times higher than the exposure from air emissions reported in the 
Draft WM PEIS). 

The dose to the population near WVDP from liquid effluents (and associated fish contamination) was 
estimated in the Site Environmental Report to be 0.0092 mrem. This should be added to the 
0.0024 mrem air exposure to give a total dose of approximately 0.011 mrem. 

Response 
The commentor is referring to preliminary, unreviewed, and unpublished analyses that were developed 
during the scoping period for the WM PEIS. Since site-level analyses were planned or completed for 
the treatment of HLW at the Hanford Site, SRS, and WVDP, HLW treatment was removed from the 
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initial scope of the WM PEIS . Site-level analyses are better able to estimate th ·a1 i ac 
HL W treatment at these sites than this programmatic document. Anticipated impacts related to HL W 
treatment are included in the cumulative impacts analysis for the Hanford Site, INEL, SRS, and WVDP 
presented in Chapter 11 in Volume I of the PEIS. 

The HLW vitrification facility at WVDP began operation in July 1996. Offgases from the vitrification 
process are routed through a series of treatment steps to remove radioactivity and nitrogen oxides. The 
pollution control system for the main stack includes multiple banks of HEPA filters . The goal of the 
offgas treatment system design is to key emissions to the lowest reasonable level. 

Emissions from the main stack have been continuously monitored since HL W vitrification began at 
WVDP. Actual emission data and weather data are input into computer models used to estimate the 
highest possible dose to an offsite individual from HLW treatment emissions. Projections based on data 
collected in the first few months following startup estimate potential maximum exposure to an offsite 
individual at 0.025 mrem, far below the 10 mrem limit. 

The radiological airborne releases from the vitrification facility are expected to be primarily 
cesium-137, strontium-90, and their short-lived daughters, barium-137 m and yttrium-90. 

The consumption of contaminated wildlife and other multimedia exposure scenarios will be addressed 
as parts of site-specific analyses. These pathways would be relevant only for certain specialized 
populations (e .g. , subsistence hunters and fishermen), and would require additional information or 
assumptions about their dietary habits . In contrast, the WM PEIS estimated risks to offsite populations 
through pathways that are more relevant for the general population (i .e., airborne releases from 
facilities leading to inhalation exposure, and deposition of contaminants to soil followed by uptake in 
crops and livestock and ingestion by receptors). The MEI exposure and risk estimates for these 
pathways are more applicable to most members of the general public. 

Comment (4554) 
A commentor provided a table showing the predicted number of radiation fatalities among the general 
public for the sites analyzed in the Draft WM PEIS: 

NUMBER OF RADIATION FATALITIES AMONG THE GENERAL PUBLIC 
For a Lifetime or Exposure 

from All Onslte Waste Treatment 

Argonne 
Brookhaven 
F<rnald 

Site 

VERY ROUGH ESTIMATE···········-+ 

0.0013 
l.2E-5 
0.23 

Hanford 0. 11 
Idaho 0.042 
Lawrence Livermore 0.55 
Los Alamos 0.65 
Nevada Test Site l.5 E- 10 
Oak Ridge 0.094 
Paducah l.2E-4 
Pant.. 3.5E-5 
Portsmouth 0.019 
Rocky Flau 0. 11 
Sandia 0.0014 
Savannah River 2.6 

WIPP 
WVDP 

0.61 
2.5E-7 

Mu 

I.0E-5 
5.2E-8 
1.4E-7 

Min 

0.0014 
0.0000058 
4.3E-6 
2.8E-4 
1. IE-10 
l.3E-5 
8.3E-7 
2.4E-6 
l.8E-8 
l. 6E-5 
l.7E-6 
6.4E-5 

0 
l. 7E-7 

From 1992 
Site Environmental Reports 

0.53 
0.18 
0.046 

Lifetime 

But radon-255 
hiaher. implyina 
12 
0.028 
0.0011 
0.0098 
0.039 
0.0015 
1.5 
6.0E-5 
1.8E-6 
0. 11 
0.0035 
70E-4 
0.61 

0.0076 
0. 12 
6.5E-4 

0.16 
0.0040 
7.0E-4 
1.4E-4 
0.0055 
2. IE-5 
0.022 
8.5E-7 
2.5E·8 
0.00015 
5.0E-5 
I.0E-5 
0.0088 

+ aame, which would be for MEI hunter 
0.0017 2.5E-5 

3.9E-4 5.5E-5 

1992 From 
WM PEIS (I-Yr) 

0.0085 
0.0014 
6.5E-4 

3.0E-4 
l.5E-5 
8.5E-4 
7.0E-4 
l.5E-5 
0.022 
8.5E-6 
2.5E-8 
0.0015 
7.0E-5 
I.0E-5 
0.0032 

l.2E-6 
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Trucks 
Radiation 
Accident 

Trains 
Radiation 
Accident 

Site 

14 
42 

1.9 
0.55 

NUMBER OF RADIATION FATALITIES AMONG THE GENERAL PUBLIC 
(Cont 'd) 

I-or a l.,1fet1me of ~xposure 
rrom All Onslte Waste Treatment 

Max 

3.7 
5.2 

0.56 
0.055 

Min 

horn 1992 
Site Envi ronmental Reports 

uretime 

Not Available 
Not Available 

Not Available 
Not Avai lable 

l•Yr exp 

Not 
Avail. 

Not 
Avail. 

1992 From 
WM PEIS (I-Yr) 

The Draft WM PEIS shows only the range of transportation fatalities from radiation and from mundane 
accidents for trucks. No information is provided on how the cumulative transportation impacts vary for 
the various combinations of alternatives shown for the maximum and the minimum impacts at sites. 

Estimates in the Draft WM PEIS of the impacts of the alternatives at sites may not be realistic. There 
were no indications in the Draft WM PEIS that any additional emissions above those associated with 
normal process operations (assuming everything runs perfectly) and a few severe accidents were 
included in the estimates of the impacts of the alternatives . 

DOE environmental studies do not adequately account for common deviations from assumed normal 
operating conditions, and the actual impacts of facility operation were severe due to common process 
upsets, inadequate maintenance of pollution control equipment, problems with the design and operation 
of process equipment, etc. These excess emissions caused severe environmental impacts around the 
Solvent Refined Coal site in Washington State, while the associated DOE environmental impact studies 
indicated no significant impacts. 

Similar problems have occurred at DOE nuclear sites, including FEMP, where an estimated 3.5 million 
tons of uranium were emitted into the air due to improper design, operation, and maintenance of 
baghouse facilities; similar releases were reported at other sites in the December 21, 1995, Issue #4 73, 
of RACHEL'S Environment & Health Weekly . (Commentor provided information attributed to the 
article cited.) 

No information on the population dose from radon was provided in the 1992 FEMP Site Environmental 
Report. As a result, the 12 fatalities for FEMP were estimated, including radon, by scaling up the 
predicted number of fatalities from non-radon exposure (based on exposures reported in the 1992 
FEMP Site Environmental Report), by multiplying this number by the ratio of the impact on the MEI 
including radon divided by the exposure to the MEI , not including radon. Although the degree of 
accuracy of the estimate is unknown, it suggests that the radon emissions reported in 1992 could have 
significant impacts. More accurate estimates of the number of fatalities from the radon at FEMP might 
be available from the Dose Reconstruction project, which took place in the Spring of 1996. 

Impacts of the reduced radon emissions should be evaluated in the revised Draft WM PEIS, along with 
the impact of radon emissions at ANL-E before and after whatever programs might exist to reduce 
them are implemented. This is very important for the affected environment and the cumulative impacts 
section of the WM PEIS. 

The number of fatalities for the general public provided in the table are associated with site conditions 
as reported in Chapter 11 of the Draft WM PEIS . These figures are for one year of exposure to site 
conditions as they were in 1992. 
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The e e timates of the number of fatalities associated with DOE sites would be valid only if no 
members of the general public were anywhere within 50 miles of the sites at any time, except during 
the year 1992. However, the impacts of the alternatives at sites were computed for exposures well into 
the 21st century, for the entire population within 50 miles of the sites during the entire duration of the 
alternatives considered in the WM PEIS. Under the circumstances, it would be more appropriate to 
calculate fatalities from existing sites using a 70-year lifetime exposure and 1992 demographics and 
annual exposure. It would be best to do modeling and adjust the population figures based on the best 
estimates of existing and future cumulative populations and their distribution around the sites. 

The site risks presented in the WM PEIS are highly misleading, especially when presented in the 
context of the impacts of the alternatives. The commentor has no confidence in the accuracy or 
representativeness of the predicted impacts of the alternatives in the WM PEIS ( except that trains 
should be used to haul DOE's radioactive waste instead of trucks, to reduce environmental impacts 
significantly). 

Because site risks presented in the Draft WM PEIS are misleading, especially when presented in the 
context of the impacts of the alternatives, the accuracy or representativeness of the predicted impacts of 
the alternatives in the WM PEIS is suspect. 

A detailed, independent, well-funded analysis of the assumptions and models used for predicting the 
impacts of the alternatives would be needed for the modeling to be credible. Furthermore, the amount 
of time necessary for such a venture would require a considerable extension to the deadline for 
comments on the Draft WM PEIS (1 year, at least). The technical support documentation in the Draft 
WM PEIS does not appear adequate for such an analysis, but perhaps it is buried in the library of 
technical support documents cited. 

Response 
The combined waste management impacts and cumulative impacts analyses presented in Volume I, 
Chapter 11, of the WM PEIS have been revised. Health risk estimates are presented both as annual 
radiation doses and risks for the hypothetical offsite maximally exposed individual and as collective 
radiation doses and risks received by the offsite public over the entire 10- to 20-year period of waste 
management operations. 

Section 11.20 of the Final WM PEIS, which addresses transportation combined and cumulative 
impacts, has also been revised. This section discusses the range of combined and cumulative impacts 
that occur regionally and nationally from the transportation of waste, including the estimated combined 
impacts of the routine transportation of waste by truck and rail for the waste management alternatives . 

The WM PEIS cumulative impacts analysis, consistent with practice in other major EISs, does not 
consider facility accidents. A range of potential conceptual facility accidents were evaluated (see 
Appendices D and F). Potential health risk estimates from representative risk dominant accidents are 
presented in Sections 6.4.3, 7.4.3, 8.4.3, 9.4.3, and 10.4.3 in Volume I. Quantitative estimates are 
presented for both the consequences (if the accidents were to occur) and the estimated probabilities of 
occurrence of the accidents. Facility accident impacts for each waste type are not summed across 
waste types in Chapter 11. Note that it is not possible to predict accident occurrences. 
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The commentor 's "estimate" of 3.5 million tons of airborne releases of uranium at FEMP is clearly in 
error. Recent estimates of total airborne releases of uranium from all sources at FEMP while it 
functioned as the Feed Materials Production Center are from 400,000 to 70,000 pounds (Addendum 
(Special-UC-702) to History of FMPC Radionuclide Discharges (FMPC-2082, 1987); C. Miller and 
J. Smith, "Why Should We Do Environmental Dose Reconstructions? " , Health Physics , 71(4), 10/96) 

Radon accounts for about 200 mrem of the estimated 300 mrem average annual background radiation dose 
received in the United States. These exposures are not associated with site activities . At some DOE 
sites, the storage of wastes containing uranium, thorium, and radium might constitute an additional , 
source of radon exposure because radon forms when these radionuclides decay . The WM PEIS 
Affected Environment Technical Report supporting the WM PEIS (META/Berger-SR-01) contains 
estimates of this type of radionuclide exposure, which, for example, totaled 51 mrem at the fenceline at 
FEMP in 1992 and 0.3 mrem at ANL-E in 1993. The main radon emission at FEMP came from 
radium-bearing materials stored in the K-65 silos . Radon releases from Building 200 at ANL-E were 
due primarily to radioactive contamination from the "proof-of-breeding" program. These contaminated 
areas are undergoing remedial actions, which should reduce or eliminate these releases. 

DOE revised Table 4.2-2 in the Final PEIS to note radon doses related to actions at FEMP and ANL-E 
and noted these estimates in the cumulative impacts tables in Chapter 11 in Volume I for these sites . 

Model uncertainty results from the general limitations of mathematical models ' ability to simulate an 
infinitely complex process using a finite number of variables . Model uncertainty also results from the 
inappropriate application of a model to a particular scenario . Maximum consequence assumptions can 
be made where model uncertainty is high. 

These modeling issues, or uncertainties, were determined during a September 1993 risk assessment 
model review at ORNL to provide additional information on models such as MEPAS. Peer reviewers 
from across the country reviewed the models and provided comments and criticisms. This review 
included discussion of the consistency of the models used in the WM PEIS with each other and 
uncertainties associated with each model . The peer reviewers' comments and recommendations about 
these uncertainties were presented at a national workshop held in December 1993 in Washington, D. C. 

Appendix D, in Volume III of the WM PEIS and Appendices E and F in Volume IV discuss in detail 
the health risk assessment assumptions and models used to estimate risks at the sites and in waste 
transportation. These appendices are supported by the technical reports listed in Section 15.2 in 
Volume I. These technical reports are available in the DOE public reading rooms listed in Section 1. 9 
in Volume I of the WM PEIS. The WM PEIS risk analysis used currently accepted state-of-the-art 
models and conservative assumptions to produce risk estimates that tend to overestimate rather than 
underestimate risks . The health risk methods were subjected to peer review before being used in the 
WM PEIS . 

Comment (4557) 
The analysis of cumulative impacts should be more detailed than that presented in the Draft WM PEIS , 
which provides only extremes as separate numbers for unspecified combinations at individual sites , for 
transportation in general, and for existing site impacts . This information should be displayed in one 
table to make it more understandable. All reasonable combinations of alternatives should be included. 
If deaths are predicted, the predicted numbers of deaths should be added , after accounting for 
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differences in the conservatism of the models used to compute these cumulative impacts . While 
thousands of combinations of alternatives are possible, the results could be easily displayed graphically . 

(The commentor provided a design for a graph and offered suggestions, as follows , on how to use the 
graph format to depict cumulative impacts .) 

Combinations of alternatives could be organized to show the pattern for given indicators of 
environmental impacts and the relationships among them. Uncertainties and the differences among 
models shown to be factored into the process, and other methods of compiling, displaying, and 
analyzing the results of this analysis should also be used. 

Cumulative impact graphs could also show the impacts of the combinations of alternatives in the 
WM PEIS. The existing site impacts and impacts of alternatives not in the WM PEIS could also be 
displayed (on the same axis as the combinations of alternatives, as if they represented combinations of 
alternatives). Such graphs could facilitate an understanding of how the cumulative impacts of the 
alternatives in the WM PEIS compare to current site impacts and non-WM PEIS impacts at the site . 

Uncertainties in the predicted numerical indicators of risk should be quantitatively analyzed so that the 
adequacy of available information for decisionmakers and the value of the numbers predicted can be 
understood; an exhaustive probabilistic risk assessment would be desirable. Insights on the magnitude 
of uncertainties in the key impact indicators could be gained from appropriate sensitivity analysis . 

Without such information, the numbers in the WM PEIS lack not only scientific credibility , but also 
general credibility , because no one has sufficient information to understand how seriously the numbers 
should be taken. 

Informed decisionmaking on where to place waste treatment, storage, and disposal facilities can involve 
trade-offs among different impact indicators , such as risks to workers versus the public, costs versus 
impacts, risks to the maximally exposed individual versus total fatalities (a not uncommon trade-oft) , 
etc. 

The probability that the more expensive combinations of alternatives would cause lower impacts than 
the less expensive should be factored into the evaluation of such trade-offs . 

Response 
Chapter 11 does not include summary tables or graphs that enable comparisons among sites or 
alternatives, but it does contain summary tables for impact categories at individual sites. DOE chose 
this presentation method because it enables the public to understand more fully the impacts anticipated 
at each DOE facility. This approach also includes the expected impacts. Thus , if the alternative with 
the maximum impact would result in acceptable exposure levels, all other alternatives would be 
acceptable . 

DOE revised Chapter 11 to provide additional information about other proposed actions at DOE sites . 
The impacts of the combined waste management actions are considered in the context of existing site 
conditions , as well as the potential impacts of other reasonably foreseeable actions at the sites. 
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Becau of the programmatic natur of th d um nt, he fa t that wa te management facility 
locations have not been selected, DOE did not conduct a detailed analysis of uncertainties and their 
potential effects on impacts estimates for the WM PEIS. DOE also did not attempt to factor estimates 
of uncertainty into the analysis to establish ranges of effects. DOE did conduct a qualitative analysis of 
uncertainties for the human health risk assessment (see Volume III, Sections D.2.15 and D.4) . More 
importantly however, DOE structured the PEIS analyses of human health risks and environmental 
impacts to ensure both that the effects would not be underestimated and that they would be estimated 
consistently from alternative to alternative. 

Consistency and conservatism in the human health risk assessment were ensured by: 

• Using the best, most recent data available on toxicity, accident frequencies, contaminant-specific 
environmental characteristics, and other important parameters; 

• Using environmental-setting data on site meteorology and geohydrology developed by Pacific 
Northwest Laboratories specifically for risk assessment purposes; 

• Using conservatively structured risk exposure scenarios to estimate maximally exposed individual 
and population doses. 

Uncertainty for different types of risk estimates is also qualitatively discussed in Section 5.4.1.1 in 
Volume I. 

DOE decisions on where to place waste management facilities will likely involve consideration of just 
the kinds of trade-offs the commentor suggests. A discussion of the criteria DOE is considering in 
waste management program decisionmaking is provided in Section 1.7.3 in Volume I of the WM PEIS . 

Comment (4558) 
Cumulative impacts calculated in the Draft WM PEIS seem to involve adding risks from one year of 
exposure to a site's misrepresented 1992 impacts to risks from a lifetime of exposure to the alternatives . 

Concerning the absolute and the relative number of fatalities associated with the alternatives in the 
WM PEIS, perhaps another indication of the uncertainties in the magnitude of the risks would be 
appropriate, once this magnitude of uncertainties is known. Without this information, how would the 
estimated fatalities and other important indicators of impacts in the WM PEIS be used to make 
informed decisions? 

Even if the uncertainties were known and biases accounted for, information concerning cumulative 
impacts of transportation and stationary source risks for enough combinations of alternatives to make 
informed siting decisions is not provided in the WM PEIS. 

Response 
To the extent possible, Chapter 11 in Volume I of the WM PEIS considers the cumulative impacts of 
waste management actions combined with existing site conditions and other reasonably foreseeable 
future actions . DOE has revised the cumulative impacts analysis to include collective doses for 
members of the offsite public and workers attributable to the entire assumed operating period for the 
proposed waste management facilities. 
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Because of the programmatic nature of the document, and the fact that waste management facility 
locations have not been selected, DOE did not conduct a detailed analysis of uncertainties and their 
potential effects on impacts estimates for the WM PEIS . DOE also did not attempt to factor estimates 
of uncertainty into the analysis to establish ranges of effects. DOE did conduct a qualitative analysis of 
uncertainties for the human health risk assessment (see Volume III, Sections D.2 .15 and D.4). More 
importantly however, DOE structured the PEIS analyses of human health risks and environmental 
impacts to ensure both that the effects would not be underestimated and that they would be estimated 
consistently from alternative to alternative. 

Consistency and conservatism in the human health risk assessment were ensured by: 

• Using the best, most recent data available on toxicity, accident frequencies, contaminant-specific 
environmental characteristics, and other important parameters; 

• Using environmental-setting data on site meteorology and geohydrology developed by Pacific 
Northwest Laboratories specifically for risk assessment purposes; 

• Using conservatively structured risk exposure scenarios to estimate maximally exposed individual 
and population doses. 

Uncertainty for different types of risk estimates is also qualitatively discussed in Section 5.4 .1.1 in 
Volume I. 

The WM PEIS used different types of models to estimate potential risks from stationary sources, such 
as waste management facilities, versus those from wastes transported under the Regionalized and 
Centralized Alternatives. The risk analyses for waste management workers considered the effects of 
shielding on limiting exposures to direct radiation from stationary sources . However, the transportation 
assessment could not use shielding as a factor in reducing exposures because of uncertainties about 
potential locations of the receptors (e.g., the offsite population) in relation to the shipments. As a 
result, the transportation radiological risk estimates are conservative (i.e., they are higher than would 
be likely to occur on the implementation of the alternatives). This difference in conservatism does not 
complicate the risk management decisionmaking process because transportation radiological risk 
estimates are routinely lower than transportation physical trauma risks. Therefore, the risk manager 
must balance potential risks to offsite populations associated with exposure to radionuclides released 
from waste management facilities under the various alternatives against potential transportation risks 
associated mainly with physical trauma from accidents. 

Transportation and stationary source risks are not combined because the receptors differ between the 
two sources . The maximally exposed individuals for transportation occur along the transportation 
route, whereas, the maximally exposed individuals for stationary sources occur in the offsite 
populations of individual DOE facilities. Combined and cumulative impacts for stationary sources are 
presented on a site-specific basis in Chapter 11 in Volume I. Section 11 .20 contains the combined and 
cumulative impacts discussions for transportation risks . Combined impacts for transportation are 
presented in an alternative rather than a site-specific basis . 
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omm nt (689) 
Protect Native Americans from waste facility emissions and effluents at LLNL. 

Response 
The Final WM PEIS analyzes potential human health risks to minority and low-income populations in a 
revised environmental justice analysis. For the purposes of this analysis, Native Americans were 
included as minority populations. Sections 6.10, 7.10, 8.10, 9.10, and 10.10 in Volume I describe any 
potential disproportionate impacts to these populations identified by the analysis. The analysis indicated 
that in no instance would any minority or low-income population in the region surrounding LLNL 
potentially experience high and adverse health effects from waste management for any waste type 
managed at the site . 

Comment (1504) 
The WM PEIS is not accurate regarding environmental justice. DOE has inaccurately estimated the 
percentages of the minority populations around the sites discussed in the PEIS. 

Response 
DOE has revised the WM PEIS environmental justice analysis to provide a more in-depth analysis of 
the potential impacts of the waste management alternatives on low income and minority populations . 
The methodology for the analysis is summarized in Section 5.4. 7 (Volume I) and detailed in 
Section C.4.7 (Volume III). The percentages presented in Section 4.3.7 in Volume I reflect the overall 
proportions of minority and low-income individuals within a 50-mile radius of the center of smaller 
DOE sites and 50-mile radius of existing waste management facilities at larger DOE sites . The analysis 
of health effects, however, addressed potential health effects at the census tract level , not at the 
regional level. Census tracts within 50 miles of each site center were categorized as minority or low
income if their proportions exceeded the national averages for those groups even though the regional 
population overall might not. The maps in Section C.4.7 illustrate all minority and low-income census 
tracts at the 17 sites that exceed the national average criteria. Results of the analysis are presented by 
waste type in Sections 6.10, 7.10, 8.10, 9.10, and 10.10 in Volume I. Site-specific NEPA reviews 
would evaluate environmental justice issues in greater detail. 

Comment (1506) 
The PEIS Summary document should describe what DOE will do to mitigate environmental justice 
impacts at LANL. 

Response 
DOE revised the WM PEIS environmental justice analysis, as described in Section 5.4 .7 in Volume I of 
the Final PEIS (see Section C.4.7 in Volume III). The results of the analysis, discussed in Sections 
6.10, 7.10, 8.10, 9.10, and 10.10 in Volume I, identify any locations where minority populations could 
potentially experience disproportionately high and adverse health risks or environmental impacts. The 
analysis indicated that in no instance would minority or low-income populations in the region 
surrounding LANL potentially experience high and adverse health effects from waste management 
actions for any of the waste types managed at LANL. Site-specific NEPA reviews would evaluate 
proposed waste management facility locations at LANL and related environmental justice impacts , and 
would also discuss appropriate mitigation. Examples of mitigation include selecting treatment and 
disposal facility locations within the fenceline, changing treatment and disposal technologies or 
modifying engineering designs in order to minimize risk. 
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Comment (1508) 
A commentor does not believe that DOE is concerned about environmental justice. DOE needs to 
assure the public that Native American and Hispanic workers shoveling waste alongside white scientists 
on the sites in New Mexico will be treated equally with regard to health and safety . 

Response 
Executive Order 12898 directs Federal agencies, including DOE, to incorporate environmental justice 
as part of their missions. The Executive Order specifically directs agencies to identify and address, as 
appropriate, potential disproportionately high and adverse human health or environmental effects on 
minority and low-income populations that could result from the agencies' programs, policies, and 
activities. 

In addition, DOE is working with the public, including minority and low-income populations, through 
Site-Specific Advisory Boards and other forums. These groups provide excellent opportunities to 
discuss operational issues that might be beyond the scope of this PEIS, but are still extremely 
important. 

It is DOE policy that all employees be treated equally and that DOE and it's contractors comply with 
all applicable worker health and safety requirements. Instances of known or suspected noncompliance 
should be reported through the appropriate channels at each site. 

Comment (1528) 
DOE has not paid enough attention to environmental justice in the WM PEIS. 

Response 
DOE is committed to the principles of environmental justice, as defined in Executive Order 12898. 
The WM PEIS presents a broad evaluation of environmental justice, which is suitable for a 
programmatic review. The PEIS analyzes human health and environmental impacts associated with the 
alternatives for the five waste types. This analysis focuses on risks to the hypothetical maximally 
exposed individuals in offsite populations around the sites, and on environmental impacts, such as those 
to air quality, that could have direct impacts on off site populations. The WM PEIS then compares the 
locations of minority and low-income populations to the predicted locations of impacts to the maximally 
exposed individuals and environmental impacts. Environmental justice concerns occur if the analysis 
indicates that the maximally exposed individual resides in an area that meets the criteria established in 
Executive Order 12898. 

To address potential environmental justice impacts, DOE mapped the minority, low-income, and where 
applicable, Native American populations within an 80-kilometer (50-mile) radius of an existing waste 
management facility or the geographic center for each of the 17 sites evaluated for waste management 
activities. The maps in Volume III, Section C.4.7, are based on analyses of 1990 U.S. Census Bureau 
Tiger Line files, which contain political boundaries and geographical features, and Summary Tape 
Files 3A from the U.S. Census Bureau, which contain demographic data. The evaluation resolved data 
to the census-tract level. Section C .4. 7 contains more information on mapping procedures and 
minority population identification. 

No potential disproportionately high and adverse impacts were predicted for the general population 
under routine waste treatment operations at any DOE facilities. However, the potential for 
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impact to minority and low-income populations is discussed in Sections 6.10, 7.10, 
8.10, 9.10 and 10.10 in Volume I. Sitewide or project-level NEPA reviews will include in-depth 
assessments of environmental justice and other factors pertinent to individual sites . 

Comment (1714) 
According to 1990 census data , minorities comprise 8.35% of the population around ORR, and 10.6% 
of the population is below poverty level. Volume I, Table 4-7, in the Draft PEIS provides no statistics 
by age group or employment level within the subgroups to allow meaningful interpretations of 
environmental justice. The proposed waste management sites should have been presented as a part of 
the justice factor to ensure such sites are not principally concentrated among low-income or minority 
groups (e .g., Scarboro community in Oak Ridge, Tennessee) . 

Response 
DOE is committed to the principles of environmental justice, as defined in Executive Order 12898 . 
Accordingly, the WM PEIS provides an evaluation of environmental justice suitable for a 
programmatic review. 

The analysis of environmental justice impacts in the PEIS uses census tract statistics for minorities or 
low-income populations, although county-level summary statistics were provided in Volume I, 
Section 4.3.7, of the Draft PEIS . Other population subgroups, such as children, the elderly, and the 
unemployed are not called out in Executive Order 12898, and were not explicitly included in the PEIS 
analysis of environmental justice impacts. However, these subpopulations were implicitly addressed in 
the human health risk and economic impacts analyses . 

To address environmental justice impacts, DOE mapped the minority , low-income, and Native 
American Tribal lands within an 80-kilometer (50-mile) radius of the site center for each of the 17 sites 
evaluated for waste management activities . The revised maps in Volume III, Section C.4.7, are based 
on analyses of 1990 U.S. Bureau of the Census Tiger Line files, which contain political boundaries and 
geographical features, and Summary Tape Files 3A from the U.S. Census Bureau, which contain 
demographic data . The evaluation of health risks resolved data to the census-tract level. Section C.4. 7 
contains more information on mapping procedures, minority population identification methods, and 
analysis of health risks used for the PEIS environmental justice analysis . Using methods identified in 
Appendix C, Section C.4. 7, health risks were distributed spatially to identify potential 
disproportionately high and adverse effects. Results of the environmental justice analysis are presented 
by waste type in Volume I, Sections 6 .10, 7 .10, 8 .10, 9 .10, and 10 .10. The analysis indicated that in 
no instance would minority or low-income populations in the region surrounding ORR potentially 
experience high and adverse health effects from waste management actions for any of the waste types 
managed at ORR. 

Sitewide or project-level NEPA reviews would include more detailed assessments of the potential for 
environmental justice impacts , including disproportionate health risks and environmental and 
socioeconomic impacts pertinent to a specific onsite waste management facility location. 

Comment (2087) 
According to recent census data, there are a number of minority populations in the BNL area ; this 
might create environmental justice issues. 
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Response 
The PEIS assessment of potential environmental justice impacts from waste management activities is 
detailed by waste type in Section 6.10, 7.10, 8.10, 9.10 and 10.10 in Volume I. The analysis indicated 
that in no instance would any minority or low-income population in the region surrounding BNL 
experience potential disproportionately high and adverse health effects because of waste management 
activities for any waste type managed at BNL. Sitewide or project-level NEPA reviews would analyze 
environmental justice and other socioeconomics concerns in detail. 

Comment (2144) 
The study considers housing statistics and minority populations, although income or race should not 
have anything to do with the siting of a disposal site. 

Response 
Executive Order 12898 directs Federal agencies, including DOE, to incorporate environmental justice 
as part of their missions. The Executive Order specifically directs agencies to identify and address, as 
appropriate, potential disproportionately high and adverse human health or environmental effects on 
minority and low-income populations that could result from the agencies' programs, policies, and 
activities. 

Comment (2236) 
The PEIS does not adequately analyze ecological impacts, especially in terms of Native American uses 
of land at Hanford for a food source. Doses to offsite populations do not consider the doses and 
pathways for the Tribes . 

Response 
DOE did not specifically evaluate the human health risk to populations near the sites that may derive a 
portion of their food supply from native plants and animals that exist near DOE sites, or that obtain 
water from nearby contaminated surface water bodies. This is a complex analysis which cannot be 
performed with confidence until locations of the facilities on the sites, as well as additional information 
about the specific dietary habits involved, are known. These types of analyses would be included in 
sitewide or project-level NEPA reviews. DOE did evaluate the relative potential for subsistence 
lifestyle exposures to lead to increased human health risk at each of the 17 major sites and found that 
Hanford and other sites with Native American groups present would have a higher possibility of 
experiencing increased risks through subsistence consumption. This information was added to 
Section 5.4.7.2 (Volume I) of the Final PEIS and Section C.4.7.2.4 (Volume III), along with a 
discussion of the risk analyses for the maximally exposed individual. 

Comment (2384) 
Discuss the meaning of the data presented on environmental justice; as now presented, the inclusion of 
numerous demographic maps of minority populations without explanation only serves to confuse the 
public. 

Response 
Executive Order 12898 directs Federal agencies, including DOE, to incorporate environmental justice 
as part of their missions . The Executive Order specifically directs agencies to identify and address, as 
appropriate, potential disproportionately high and adverse human health or environmental effects on 
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min rity and 1 w-· come populations that could 
activities. 

It f the agencies' programs, policies, and 

In the Final WM PEIS, DOE has attempted to make the discussion on environmental justice more 
meaningful. The expanded discussion now describes the methods used to evaluate the distribution of 
low-income, minority , and Native American populations, as shown in the maps in Section C.4 .7 in 
Volume III , in relation to the results of the health and air quality impact analyses . These maps present 
more relevant demographic profiles . Minority population in the Final WM PEIS refers to any census 
tract (within the region of influence) with a minority population greater than the national average of 
24.4% . The revised summary of the environmental justice methodology is presented in Section 5.4 .7 
in Volume I. Section C .4. 7 was revised to present a more detailed description of the environmental 
justice impact methodology . 

Comment (2544) 
Volume I, Section 9.10.1.3 : For the first two definitions (and throughout) , please define the word 
"significantly ." 

Response 
The environmental justice discussion contained in Section 9 .10 .1. 3 in Volume I and elsewhere in the 
WM PEIS has been substantially revised . The words "significant" and "significantly" are not used in 
the revised discussions because their meanings would be unclear within the context of the 
environmental justice analysis . 

Comment (3138) 
The Appendix I analysis of the distribution of minority and low-income populations should address 
ecological impacts (e.g. , habitat destruction, degradation). Sites with arid climates will be affected 
much more than sites that receive adequate precipitation. 

Response 
As discussed in Volume I, Sections 6.7, 7.7, 8.7, 9.7 , and 10.7, the WM PEIS ecological impacts 
analysis determined that no significant habitat impacts are likely to occur as a result of waste 
management activities because of the limited land required for waste management facilities and the 
flexibility DOE has in locating facilities on sites . Sitewide or project-level NEPA reviews would 
evaluate ecological impacts, including those that could affect minority and low-income populations, in 
greater detail. 

Note that the maps showing the distribution of minority and low-income populations around DOE sites 
are included in Volume III , Section C.4.7, of the Final WM PEIS. 

Comment (3295) 
The distribution of low-income populations at NTS, as represented in Figure 1-25, is misleading. The 
map identifies census tracts within 50 miles of the site center with median income of $12,674 or less. 
This does not capture the fact that 25 . 6 % of persons in Armagosa Valley , one of the communities 
closest to NTS operations, are below poverty level. The WM PEIS environmental justice analysis, 
therefore, might be inadequate . 
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urther, the minority and low-income zone of impact maps (Figures I-8 and I-25) appear to 
inaccurately illustrate the location of county boundaries, showing NTS in Nye, Lincoln, and Clark 
Counties. NTS is completely located in Nye County. Again, this questions the basis of the analysis 
and , therefore , the validity of the conclusions. 

Although Tribal lands are referenced, there is no corresponding Figure I-8b, as referenced in 
Section 4.4 .8. 

Response 
Since the WM PEIS assessment is conducted at the programmatic level and without reference to any 
specific location for waste management facilities at individual sites, the environmental justice analysis 
approaches the assessment at a very broad, general level. Data for this analysis are presented at the 
census tract level, rather than a more specific level. Analyses at a more specific level would not be 
productive for a programmatic analysis. The revised environmental justice analysis presented in the 
Final WM PEIS (see Section C.4.7 in Volume III), indicates that Armagosa Valley is included within a 
census tract for which low-income populations exceed the national average. Also, the revised analysis 
shows that NTS is located solely within Nye County. 

A definition of the low-income population parameters used in the preparation of this study is provided 
in Section C.4. 7 .2.1. The baseline figure of $12,674 represents the national definition of poverty for 
the basic four-person family unit. It provides a standard that can be consistently applied to the analysis 
of each of the 17 major site regions of influence assessed in the WM PEIS. Individual sites may differ 
slightly based on current regional economic conditions or prevailing standards of living. Also, where 
family size is generally larger or smaller, the definition of poverty would apply to respectively different 
levels of income. 

DOE determined that Tribal lands are not located within 50 miles of an existing waste disposal facility 
at NTS as used in the analysis of environmental justice. 

Comment (3567) 
We request that DOE define precisely, in legal, scientific, risk assessment, and lay terms, what 
"disproportionate" means . 

Response 
The definition of a "disproportionately high or adverse impact" is provided in Volume I, 
Section 5.4.7.1. Neither DOE nor the Federal Working Group on Environmental Justice have yet 
issued final guidance on interpreting the provisions of the Executive Order on environmental justice 
(Executive Order 12898), nor has there been a judicial interpretation of the term "disproportionate" 
within the context of environmental justice. 

For purposes of the environmental justice analysis in the WM PEIS, "disproportionate" refers to any 
distribution of impacts across minority , low-income, or Native American census tracts that might be 
substantially greater in magnitude or quantity than that experienced by the general populations, as 
described in Section 5.4.7.1 and Section C.4.7.2 (Volume III) . 
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A high or adv rse impact (o i k f i pa t for a low-income, minority, or Native American 
community is disproportionate when it exceeds the risk or rate of occurrence in the general population 
(for health impacts) . 

Comment (3576) 
By using the 50-mile "zone" approach, the WM PEIS has oversimplified analyzing impacts on not just 
minority populations , all human populations as well as ecological communities . For the WM PEIS to 
approach adequate analysis of managing DOE wastes, DOE must reevaluate the current and cumulative 
impacts not just on minority communities, but on all populations. 

Response 
The WM PEIS provides a broad programmatic review of the human health and environmental impacts 
associated with the alternatives for the five waste types. This analysis focuses on risks to the 
hypothetical maximally exposed individuals around the sites, and on environmental impacts such as 
those to air quality, that could have direct impacts on members of minority and low-income populations 
based on the predicted locations of impacts to the maximally exposed individuals and the environment. 

DOE does not agree that the WM PEIS has oversimplified analyzing impacts on the general public 
living near the sites and on ecological receptors. The use of the offsite population living within an 
80-kilometer (50-mile) radius of an existing waste management facility or the geographic center of each 
site was chosen to represent the populations that would be most likely to be exposed to contaminants 
released to the atmosphere during waste treatment activities. The airborne pathway was assumed to be 
the most important potential exposure route for human and ecological receptors. 

Comment (3582) 
The maps of minority populations "are completely out of order, which reflects a disrespect for the 
communities who live within, have been and will be impacted by DOE facilities. The disarray also 
makes it difficult to analyze the maps [without] tearing them out." In addition, DO E's assertion 
regarding the absence of disproportionately high and adverse health risks to minority or low-income 
groups is invalid without the inclusion of available surveys and comparisons . 

Response 
The maps provided in Appendix I of the Draft WM PEIS illustrated the geographic location of minority 
populations , Tribal lands , and low-income populations surrounding each of the 17 major sites. The 
maps were arranged alphabetically by site for minority populations, then alphabetically by site for 
low-income populations. Maps of Federally recognized Tribal lands were inserted in the series of 
minority population maps to highlight the importance of those groups . In the Final WM PEIS, these 
maps have been incorporated in the same order into the discussion of environmental justice impacts in 
Section C .4 . 7, in Volume III. The organization reflects no disrespect for any group; on the contrary, 
the environmental justice analysis demonstrates DOE's high degree of concern for those groups. A 
discussion of mapping procedures employed in the analysis is provided in Section C .4. 7 .2.1.2 . In the 
Final WM PEIS, the environmental justice analysis has been revised to include a more detailed 
examination of potential effects on minority and low-income populations (see Volume I, Sections 6.10, 
7.10, 8.10, 9.10, and 10.10). 
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Comment (3585) 
The figure for a low-income family of four is outrageous and unrealistic in today 's economy. We 
believe this figure is based on antiquated baseline formulas utilized by the U.S . Bureau of the Census . 
We strongly urge that DOE reevaluate and formulate a more accurate baseline figure for determining a 
low-income family of four . In doing so, we contend that the low-income family populations will 
increase in some areas (e.g ., INEL, LANL, NTS, SNL-NM) by several fold. 

Response 
The baseline income figure of $12,674 represents the national definition of poverty for the basic four
person family unit. It provides a standard indicator that can be consistently applied to the analysis of 
each of the 17 major site regions of influence assessed in the WM PEIS . Individual sites might differ 
slightly based on current regional economic conditions and prevailing standards of living. Also, where 
family size is generally larger or smaller, the definition of poverty would apply to respectively different 
levels of income. 

Use of the low-income indicator is intended to identify areas in a region with a disproportionately large 
low-income population; it is not intended to be a comprehensive analysis of poverty-related issues in 
the region. See Section C.4.7.2.1 in Volume III, for a definition of the low-income population 
parameters used for the WM PEIS environmental justice analysis. 

Comment (3586) 
We question the narrowed focus on low-income families alone and feel that exclusion of low-income 
individuals is unprecedented and results in an insufficient analysis of potential impacts on low-income 
persons . In fact, no explanation is given in the WM PEIS as to why only a family of four is focused 
upon, at the exclusion of individuals, married couples, families larger than four, single women head of 
household populations, etc., incomes. The issue of single women head of household populations is 
another area where minority issues/populations interface. We do not have figures at this moment to 
accurately portray the higher percentage of low-income women as minority heads of household or 
women as non-minority heads of households, but feel it is incumbent on DOE to analyze the potential 
disproportionate impacts on all such populations. 

Response 
The criterion used to establish the threshold income for the definition of "low-income" households was 
based on the average household size in the U.S., which is 3.84 persons (or four) . Although DOE 
recognizes the limitations inherent in using averages for this analysis, use of average household size 
does provide an adequate basis for the comparison of the effects of the alternatives . The criterion is 
used for this analysis as an "indicator" of those areas in which the low-income population is above 
average and not as a study of the poverty conditions per se. The analysis assumes that where the 
number of four-person household units living in poverty exceeds the national norm, then the poverty 
figures for all other such groupings, including single persons, will also be high and therefore defines a 
low-income area . 

Choice of the size of low-income households did not influence the findings of the environmental justice 
impacts analysis. The findings are based on whether any individual might experience high and adverse 
impacts. Where that was concluded to be the case, as discussed in Sections 6.10, 7.10, 8.10, 9.10, and 
10.10 in Volume I, it was also concluded that minority or low-income groups could potentially be 
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disproporti ff t d, but th r pr ~ect-level analy e would be required to determine if 
this would be true. 

Comment (3587) 
The "eco-justice" analysis in regards to Native Nations is not only insufficient but inaccurate . 
Collectively, the impact of the nuclear weapons industry on Native Peoples is already disproportionate . 
There are approximately two million Native Peoples in the U.S., of which 1/2 reside on reserve lands 
and another 1/4 frequent reserve lands. With this basic context in mind, 7 out of 17 of just the major 
sites are within 50 miles of Native Nations. All of the major sites are contaminated and have serious 
environmental restoration problems. At NTS alone, 14 individual Native Nations live, and have lived 
in this area before the U.S. existed. (Benton Paiute Reservation, Timbisha Shoshone Reservation, 
Bishop Paiute Shoshone Reservation, Big Pine Paiute Indian Colony, Chemehucvi Reservation, 
Colorado River Reservation, Paiute Indian Tribe of Utah, Kaibab Paiute Reservation) . This in and of 
itself is an existing and historical impact particular to Native Nations and no other minority group in the 
entire U.S. The potential cumulative impacts in addition to past impacts could lead to devastating 
results to any one of the Native Nations near the major sites or along the transportation routes . 

Response 
Most DOE facilities were sited in the 1940s and 1950s, during World War II and the Cold War. The 
locations for DOE facilities were chosen based in large part on security concerns, which contributed to 
the choice of locations that are remote from populated areas. DOE's site waste management strategies 
are being developed to address potential future releases at all DOE sites to minimize health and 
environmental effects. The WM PEIS focuses on the potential impact of decisions to be made 
regarding future waste management activities. Cumulative impacts from past, present, and reasonably 
foreseeable future actions at each DOE site are discussed in Chapter 11 . 

To identify the potential for disproportionate impacts to minority and low-income populations, the 
WM PEIS includes an environmental justice analysis as required ,by Executive Order 12898. The 
WM PEIS addresses Native Americans as minority populations in the environmental justice analysis. 
This analysis indicates that in no case are minority or low-income populations in the region surrounding 
NTS expected to experience high and adverse health effects from waste management actions for any 
waste type managed at NTS. 

Comment (3588) 
The "eco-justice" analysis does not satisfy the unique considerations, needs, and rights of Native 
Nations as communities or as Nations. It is important to remember that Native Nations include people 
who continue a land-based lifestyle and the natural resources that sustain this lifestyle such as wildlife, 
surface waters, medicinal plants, timber, fish such as salmon, etc., are protected by treaties, are rights, 
and often these resources are protected on unceded lands. This is particularly applicable to the Pacific 
Northwest where the Hanford Site is located and impacts two-thirds of the Yakama Nation's treaty 
protected unceded lands and one-third of the Umatilla Nation's unceded treaty protected lands. 

As stated by Mary Christian Atwood in Fulfilling the Executives Trust Responsibility Toward the Native 
Nations on Environmental Issues: A Partial Critique of the Clinton Administration's Promises and 
Performance, 
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"Statutory protection is often woefully inadequate to protect tribal interests, particularly in 
environmental matters. The statutes passed by Congress have, by and large, failed in significant ways 
to arrest the deterioration of the environment in many regions of the country. Moreover, the standards 
they contain were promulgated to meet the needs of a highly industrialized majority society with vastly 
different needs than those of tribes continuing a land-based way of life. Due to the unique nature of 
tribal land tenure and tribal culture, tribes cannot simply relocate to new areas when their reservation 
lands become contaminated, or their water polluted, or their wildlife resources decimated as a result of 
ecological abuse by the non-Indian sector. The transience and mobility that provide short-term 
solutions to members of the majority society do not provide options to tribes where their way of life is 
threatened." 

Response 
DOE's site waste management strategies are being developed to minimize the health and environmental 
effects from potential future releases. DOE is committed to continuing to address the concerns and 
interests of stakeholders at the DOE sites in all its decisionmaking. DOE seeks input from Native 
peoples through the NEPA process and has instituted and follows the DOE American Indian Policy, as 
well as the American Indian Religious Freedom Act, the National Historic Preservation Act, the Native 
American Graves Protection and Repatriation Act, and Executive Order 13007 regarding sacred sites, 
in addition to any separate agreements DOE has entered into with particular Native American Tribes . 
For the WM PEIS, extensive scoping meetings were held for stakeholders to discuss and influence the 
course of the project prior to document preparation. All Federally recognized Tribes were sent a copy 
of the Notice of Intent to prepare the PEIS and a notification of the scoping meetings. After the Draft 
PEIS was issued, DOE held another extensive series of public hearings, and Federally recognized tribes 
received invitations to comment. DOE Field Offices routinely consult with interested Tribal 
Governments on DOE activities and plans. These consultations have included briefings on the 
development of the WM PEIS. 

The WM PEIS compares waste management alternatives on the basis of added risk from proposed 
waste management operations. The exposure pathways that were examined used conservative 
assumptions that include the potential for exposure to the general public from airborne contaminants . 
However, DOE did not evaluate effects of exposures through land-based life-style (subsistence) routes 
of exposure, such as the commentor has suggested, in the PEIS. Such analyses can be credibly 
conducted only at the site or project level, where specific facility locations, waste source terms, and 
unique dietary exposure scenarios can be analyzed. DOE did qualitatively examine the relative 
potential for such subsistence life-style effects to occur at the 17 major sites, and determined that 
Hanford and other sites where Native American lands occur near the sites are more likely to experience 
such risks and that the potential for those risks should be considered in further site-level 
decisionmaking. The results of the WM PEIS assessment of facility land requirements indicate that 
DOE would have sufficient flexibility in locating proposed waste management facilities on the sites to 
avoid disproportionately affecting Native Americans at the sites. Sitewide or project-level NEPA 
reviews would analyze any potential impacts on Native American~ at specific sites in more detail. 

Comment (3590) 
Because Native Peoples consume fish, plants, wildlife, etc., and depend on surface waters that harbor 
fish, the relationship of Native Peoples with the land, air, and water is much more intimate than non
Native Populations. Thus, Native Peoples are at higher risk of exposure and cumulative health impacts 
from both regulated and unregulated releases. For instance, according to the Umatilla Nation, the 
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Pacific rthwe t ation can consume up to 10 times more fish out of the Columbia River than the 
"average" non-Native. These basic facts cannot be glossed over and ignored , or relegated as 
insignificant. 

According to the Umatilla Nation, the salmon runs in the Colombia river have shrunk from 
approximately 200,000 million per run per year to 2 million. What is particularly important about the 
Hanford area and the Columbia River is that the only free-flowing water appropriate for salmon 
spawning is located within the 52 mile stretch along the Hanford Site. 

Response 
DOE is committed to the principles of environmental justice, as defined in Executive Order 12898. 
The WM PEIS provides an evaluation of environmental justice suitable for a programmatic review. 
The PEIS analyzes human health and environmental impacts associated with the alternatives for the five 
waste types. The analysis focuses on risks to the hypothetical maximally exposed individuals in offsite 
populations around the sites, and on environmental impacts, such as those to air quality, that could 
affect offsite populations. Environmental justice concerns are noted in the PEIS (see Volume I, 
Sections 6.10, 7.10, 8.10, 9.10, and 10.10) where the analysis in~icates that the maximally exposed 
individual might experience high and adverse impacts, or where other environmental impacts might be 
significant. This applies at any site where Native American groups or minority or low-income 
populations are present within 50 miles from the center of each of the smaller DOE sites or 50 miles 
from existing waste management facilities at each of the larger DOE sites, such as the Hanford Site . 
However, DOE did not evaluate the potential human health risk to subpopulations that may derive a 
portion of their food supplies from native plants and animals. Because the results of such an analysis 
depend on the locations of facilities within sites and the specific exposure routes and dietary habits 
involved, this analysis would be included in the scope of site-specific and/or project-level NEPA 
reviews. Section 5.4.7.2.2 in Volume I was revised to clarify this information. 

Based on the programmatic analysis of land requirements at the sites to implement any of the waste 
management alternatives, DOE believes it will have sufficient flexibility to avoid or minimize any 
environmental or human health impacts found to be significant, including any shown to potentially pose 
disproportionately high and adverse impacts to Native Americans, minorities, or low-income 
populations, through selection of different waste management technologies or facility locations. 

Comment (3591) 
Because the WM PEIS suggests that the Hanford Site might become an interim storage site for high
level waste in addition to other activities, it is particularly important to look at past and potential 
cumulative impacts . Waiting for a site-specific analysis would not be in compliance with NEPA 
requirements where impacts must be evaluated before resources are committed. Moreover, because the 
Hanford Site is one of the Nation's most severe Superfund sites, the area is not ready to deal with 
additional waste problems. The same applies to the NTS site, which is located on Western Shoshone 
unceded lands. 

Each Native Nation is unique as a culture and as a Nation. The location of one DOE nuclear industrial 
site by just one Native Nation is absolutely disproportionate. There is only one Yakama Nation 
(Hanford) , one Shoshone-Bancock Nation (INEL), one Umatilla Nation (Hanford), one San ldelfonso 
Nation (LANL), one Western Shoshone Nation (NTS), etc., whose lives and lands loom in the shadow 
of the nuclear weapons industry and have suffered from past and current contamination. One accident, 
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regulated releases, continual use of sites for production, etc., all can have and already are having 
substantial long-term impacts on Native Nations socially, economically, environmentally , etc . 

Response 
Most DOE facilities were sited in the 1940s and 1950s, during World War II and the Cold War. The 
locations for DOE facilities were chosen based in large on security concerns, which contributed to the 
choice of locations that are remote from populated areas. 

Section 4.4.4 in Volume I of the WM PEIS summarizes existing environmental and human health 
conditions at the Hanford Site, which are accounted for in the impacts analysis for that site. The 
existing environmental conditions at the Hanford Site (and other sites) include those resulting from 
other DOE and non-DOE activities . The estimated health risks in the WM PEIS from the 
implementation of the proposed waste management actions are generally quite small . Therefore, they 
would present little additional incremental risk to the existing baseline risks at the various sites . 

The WM PEIS classifies Native Americans as minority populations in a numerical context to describe 
the demographic characteristics of the regions surrounding the DOE sites . This information is used in 
the environmental justice analysis, as summarized in Section 5.4.7, Volume I, and detailed in 
Section C. 4 . 7 in Volume Ill. This designation is not intended to contradict the discussion of the unique 
government-to-government relationship between the U.S. and Tribes or the Federal Government trust 
responsibility. Results of the environmental justice analysis ar.e contained in Volume I, Sections 6.10, 
7.10, 8.10, 9.10, and 10.10. In only a single instance, in the case of INEL under transuranic waste 
Regionalized Alternative 3, do any of the four sites noted by the commentor show a potential for high 
and adverse health effects disproportionately affecting minority or low income populations under any of 
the proposed waste management alternatives. The Hanford Site, INEL, and LANL are also considered 
to have a higher possibility of subsistence consumption of fish or wildlife; NTS an intermediate 
possibility, as described in Section 5.4.7 .2 in Volume I. Potential health effects from subsistence 
pathways of exposure would be addressed in additional NEPA analyses . 

The WM PEIS analysis focuses mainly on alternatives addressing national-level strategic issues. The 
individual character of Native American cultures at DOE's sites, and the specialized nature of each 
Tribe's concerns in site activities, while considered in the WM PEIS at the programmatic level , is more 
productive as part of a site-level analysis. Sitewide or project-level NEPA reviews will be better able 
to address existing baseline health risk information, including any ongoing dose reconstruction studies. 

The WM PEIS has considered cumulative impacts from past, present, and reasonably foreseeable future 
actions to the extent possible (see Volume I, Chapter 11). At individual sites, DOE believes it will 
have sufficient flexibility to avoid or minimize any human health or environmental impacts found to be 
potentially significant, including those that otherwise could potentially pose disproportionately high and 
adverse impacts to Native American Tribes, minorities, or low-income populations, through selection 
of a different waste management technologies or facility locations

1
• 

Comment (3592) 
The environmental justice discussion in Section 5. 4. 7. 2 in Volume I states that special exposure 
pathways were evaluated with respect to subsistence consumption of fish , game, or native plants. 
Given the conclusions of the environmental justice analysis, the assertion of this process is highly 
doubtful, if not largely inadequate. In fact , the WM PEIS contradicts that such evaluations were 
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conducted. peci ,cally , in Appendix idenu ,es "Potentially Exposed Populations. " These 
populations do not include subsistence families or other persons the WM PEIS states have been 
evaluated . This is an unacceptable omission. 

In addition, the WM PEIS assumes that exposure to offsite populations will result from primarily 
airborne contaminants and states that the consumption of fish was eliminated as an exposure route of 
concern for the PEIS because postulated surface-water contamination was found to be minimal. In 
addition, it was assumed that all members of the offsite populations have the same dietary habits and 
consumption rates . Further, the WM PEIS states that from the perspective of human health risk, there 
would be little reason to assess risks differently for minority or low-income populations unless dietary 
habits or other factors were to cause their exposures to be substantially different from that of the 
population as a whole. DOE has conveniently excused itself from looking at the reality of the current 
and potential impacts of its weapons facilities and waste management schemes by eliminating fish as an 
exposure route to Native populations (nonetheless , misrepresenting evaluating these impacts) . DOE 
further excuses itself from a more comprehensive analysis of environmental justice impacts through the 
assertion that such an analysis would require detailed site-level information beyond the scope of the 
programmatic document . 

DOE's excuse for not fully assessing such impacts as fish consumption on Native Peoples is not 
acceptable. This discussion should be separate from overall "minority" issues . 

Response 
DOE is committed to the principles of environmental justice, as defined in Executive Order 12898. 
The WM PEIS provides an evaluation of environmental justice suitable for a programmatic review, in 
its evaluation of human health and environmental impacts associated with the alternatives for the five 
waste types . The analysis focuses on risks to the hypothetical maximally exposed individuals in offsite 
populations around the sites, and on environmental impacts , such as those to air quality, that could 
affect offsite populations . Environmental justice concerns are noted in the PEIS (see Volume I, 
Sections 6.10, 7 .10, 8.10, and 10.10) where the analysis indicates that the maximally exposed 
individual might experience disproportionately high and adverse health effects or where other 
environmental impacts might be significant at any site where Native American groups or minority or 
low-income populations are present within 50 miles of an existing waste management facility or the 
geographic center of the site . 

DOE did not specifically address impacts to aquatic life or to subsistence fishermen at the sites because 
of the array of assumptions that would have to be made about site-specific variables involved in such an 
analysis. This level of analysis would require identifying specific locations of proposed waste 
management facilities , which is not part of the programmatic decisionmaking. Further, because the 
analysis would be subject to extreme variability based on the analysis assumptions and facility location 
selection, DOE believes that the results of such an analysis would not factor into programmatic 
decisionmaking. Sitewide and project-level NEPA reviews would be the appropriate context for this 
type of analysis . DOE is currently consulting with the Seneca Nation on just such a sitewide NEPA 
review, the EIS for completion of the West Valley Demonstration Project and closure or long-term 
management of the Western New York Nuclear Service Center. However, DOE did qualitatively 
compare the 17 major sites in terms of factors that would be associated with subsistence consumption of 
fish and wildlife, including the presence of Native American groups and generally rural populations. 
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This analysis is described in Volume III, Appendix C, Section CA.7 and summarized in Volume I, 
Chapter 5 of the PEIS. 

Based on the programmatic analysis of land requirements at the sites to implement any of the waste 
management alternatives, DOE believes it will have sufficient flexibility to avoid or minimize any 
environmental or human health impacts found to be significant, including any shown to potentially pose 
disproportionately high and adverse impacts to Native Americans, minorities, or low-income 
populations, through selection of different waste management technologies or facility locations. 

Comment (3594) 
As the document indicated, Executive Order 12898 requires that the review of impacts must also 
address environmental justice concerns. It is important to note that the West Valley Demonstration 
Project is located upstream on the Cattaraugus Creek from the Cattaraugus Reservation of the Seneca 
Nation of Indians. Evaluation of this site should pay particular attention to any environmental impacts 
that may affect this Reservation, such as adverse impacts to the river and resident aquatic life where its 
residents do subsistence fishing. In addition, it is important to ensure that the Reservation is given full 
opportunity to participate in the National Environmental Policy Act process. 

The hypothetical farm family is an assumption that could be costly and dangerous not only to Native 
Peoples, but all populations that depend on or incorporate livestock as a primary source of food or 
economic means. The WM PEIS hypothetical farm family does not satisfy current assessments of the 
health conditions of livestock-dependent peoples and cumulative impacts from the past, present, and 
future exposure from regulated and unregulated releases on livestock and livestock-dependent peoples . 
DOE used primarily a Euro-centric model of agriculture as a basis for analysis of subsistence lifeways, 
exposure routes to humans, and no models for livestock lifeways exposure routes are considered. What 
is also missing is an analysis of lifeways that depend on gathering and hunting, another direct and high 
risk exposure route. The narrow focus of this model, thus, excludes Native Peoples who are at high 
risk from exposure routes from sheep herding and various livestock lifeways, as well as gathering and 
hunting. 

We recommend that all of the above considerations and critical factors be incorporated into DOE's 
cumulative impacts analysis. We would also like to remind DOE that there are particular cultural 
considerations that must be regarded and incorporated. For instance, some Native Nations feel that the 
liver and other livestock soft-tissue organs (which absorb radionuclides and concentrate in such organs) 
must be given to the elders of the Nation, community, and/or family. Thus, the elders are 
exceptionally at risk from exposure to radionuclides. DOE must be mindful of such cultural nuances 
and absolutely respectful in analyzing such cultural patterns that could result in higher risk exposure. 
We recommend that DOE cooperate fully with the Nations and accept assessments and 
recommendations from the Nations themselves so that cultural integrity can be maintained and 
respected . DOE would be in violation of treaty and trust obligations if it ignores or diminishes the 
concerns and needs of Native Nations . 

Response 
DOE encourages all of its stakeholders to participate fully in the NEPA process. DOE has and will 
continue to provide Native American Tribes every opportunity for participation in the NEPA process, 
in accordance with the CEQ regulations on scoping and public involvement (40 CFR 1503.1 and 
1506.6, respectively). The Seneca Nation of Indians was invited to comment on the Draft WM PEIS 
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and will continue to receive information pertinent to the WM PEIS . Further, the West Valley Area 
Office conducts regular consultations with the Seneca Nation, including the Cattaraugus Tribe, on 
current and potential activities affecting the West Valley Site. Section 1.4.5 in Volume I of the WM 
PEIS acknowledges DOE's trust and treaty obligations to Native American Tribes, and identifies the 
consultation requirements between DOE and Tribes under NEPA and other statutes, with which DOE 
has fully complied. Section 1.4.5 also describes the consultation activities DOE has undertaken in 
recent years with Tribes. 

DOE is committed to the principles of environmental justice, as defined in Executive Order 12898. 
The WM PEIS provides an evaluation of environmental justice suitable for a programmatic review. 
The PEIS analyzes human health and environmental impacts associated with the alternatives for the five 
waste types. The analysis focuses on risks to the hypothetical maximally exposed individuals in offsite 
populations around the sites, and on environmental impacts, such as those to air quality, that could 
affect offsite populations. Environmental justice concerns are noted in the PEIS (see Sections 6.10, 
7.10, 8.10, 9.10, and 10.10 in Volume I) where the analysis indicates that the maximally exposed 
individual might experience high and adverse impacts or where other environmental impacts could be 
significant at any site where Native American groups or minority or low-income populations are 
present within 50 miles of the site. However, DOE has not evaluated the human health risk to 
subpopulations that live near DOE sites that might derive a portion of their food supply from native 
plants, animals, and fish because of the array of assumptions that would have to be made about site
specific variables involved in such an analysis and because the analysis would depend on the specific 
locations of proposed waste management facilities, which is not known, and is not appropriately part of 
the programmatic decisionmaking. Because the analysis would be subject to extreme variability based 
on the analysis assumptions and the actual location of facilities, DOE believes that the results of such an 
analysis should not factor into programmatic decisionmaking. Sitewide and project-level NEPA 
analyses would be the appropriate context for this type of analysis. DOE is currently consulting with 
the Seneca Nation on just such a site wide NEPA review, the EIS for completion of the West Valley 
Demonstration Project and Closure or Long-Term Management of the Western New York Nuclear 
Service Center. Further, based on the programmatic analysis of the relatively small land requirements 
for waste management facilities at the sites, DOE believes it will have sufficient flexibility to avoid or 
minimize any environmental or human health impacts found to be significant, including any that could 
have the potential to pose disproportionately high and adverse impacts to Native Americans, minorities, 
or low-income populations, through selection of different waste management facility locations. 

Comment (3662) 
The WM PEIS states that the assessment of potential environmental justice impacts associated with 
transuranic waste management indicated no substantive potential for disproportionately high and 
adverse health risks or environmental impacts to minority and low-income groups at any of the 
transuranic waste sites except WIPP. This statement is unfounded. The WM PEIS also states that the 
potential at WIPP can be mitigated by selection of an alternative treatment technology or employment 
of more efficient emissions controls . Will DOE have to prepare another NEPA document to do this? 
What alternative treatment technology or emissions controls will be used that are not part of the current 
plan? 

Response 
DOE is committed to the principles of environmental justice, as defined in Executive Order 12898. 
The WM PEIS provides an evaluation of environmental justice suitable for a programmatic review in 
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its assessment of human health and environmental impacts associated with the alternatives for the five 
waste types. In the Final WM PEIS, the environmental justice analysis has been revised to include a 
more detailed , census-tract level examination of the potential for high and adverse health effects to 
regional minority and low-income populations . The analysis , detailed in Section C.4. 7 in Volume III , 
focuses on risks to the general public and to hypothetical maximally exposed individuals in offsite 
populations around the sites, and on environmental impacts, such as those to air quality , that could 
affect offsite populations. Environmental justice concerns are noted in the PEIS where the analysis 
indicates that the general public or a maximally exposed individual might experience high and adverse 
impacts or where other environmental impacts might be significant at any site where Native American 
groups or minority or low-income populations are present within 50 miles of a sites geographic center 
or existing waste management facility. 

The revised transuranic waste em iron.mental justice analysis indicated that, depending on the 
alternative, INEL or WIPP may have a minority or low-income population that experiences high and 
adverse health effects as a result of transuranic waste treatment. Effects at WIPP would occur under 
the Centralized Alternative when WIPP treats all transuranic waste . Because disproportionate health 
risks and air quality impacts might occur at those sites, use of an alternative technology or more 
efficient emission controls than assumed for the generic treatment facility would reduce the impacts. 
Sitewide or project-level NEPA reviews would include in-depth assessments of potential environmental 
justice impacts . 

Comment (3944) 
DOE's assumption of no disproportionate high risk and adverse health impacts to minority and low
income populations does not include DOE's and its predecessors' decisions to site major nuclear 
defense facilities near rural and low-income populations. 

Response 
Most DOE facilities were sited in the 1940s and 1950s, during World War II and the Cold War. The 
locations for DOE facilities were chosen based in large part on security concerns , which contributed to 
the choice of locations that are remote from populated areas. 

The WM PEIS focuses on the potential impact of decisions to be made regarding future waste 
management act1v1t1es. Cumulative impacts from past, present, and reasonably foreseeable future 
actions at each DOE site are discussed in Volume I, Chapter 11. 

Comment (3946) 
DOE's "poverty-level'' selection of a family of four with an income of $12,764.00 is arbitrary and does 
not accurately reflect the poverty level of impacted regions within 50 miles of DOE sites. By DOE 
definition neither Brown nor Adams Counties in Ohio are considered "pockets of poverty " even though 
by Ohio statewide standards these two counties rank among the poorest of 88 counties . 

Response 
There are several measures of poverty status available to a study such as the WM PEIS, and the level 
of income at which poverty is defined also varies by the size of the family or household unit. For a 
study of this size , given the total number of sites , counties in the site regions of influence , and census 
tracts within counties , it was necessary to develop analytical criteria and threshold limits that could be 
universally and uniformly applied to all 17 sites on a national basis. Therefore , for purposes of this 
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analysis , DOE did not attempt to ad'ust for local cost of livin or to use relative state rankings in its 
determination of poverty status communities . DOE used national , rather than State or local, statistics 
to assure that the criteria and method of collection were the same for all sites, thus allowing for a fair 
comparison of impacts across all of the sites considered. Data provided by the U.S. Bureau of the 
Census satisfies this requirement. 

Since the average household size in the U.S. is 4 persons (3.88 rounded), median income level for a 
household unit of four was assumed to represent a standard measure to compare sites . (See WM PEIS 
Volume III, Section C.4.7, and the WM PEIS Environmental and Socioeconomics Impacts Technical 
Report, Section 6. 7, for additional information about this analysis.) 

DOE recognizes the potential for variation from the national statistics at individual sites. Although, the 
WM PEIS focuses primarily on national-level comparison of the relative effects of alternatives, sitewide 
and project-level NEPA reviews would more fully explore site-specific concerns, such as "pockets of 
poverty," which may be considered important at specific sites. 

Comment (3965) 
DOE's use of "minority population" as more than 50 % of the total population based on figures 
collected by the U.S. Bureau of the Census fails to identify significant minority populations in the 
regions surrounding the PGDP and the Portsmouth and sites. The Appalachian region, which includes 
both facilities, consists of a population of Appalachian heritage and culture and is a minority within the 
larger U.S. population. 

Response 
For the Final WM PEIS, DOE has revised the criteria for the environmental justice analysis to define 
minorities and low-income populations to consist of census tracts where those populations are greater 
than their respective national averages. Minority populations were identified as census tracts with 
24 .1 % or greater minority populations rather than the 50 % criterion for individual census tracts. 
Section C .4. 7. 2 .1.1 in Volume III was revised accordingly. 

The identification of minority sub-cultures is subject to multiple and sometimes contradictory 
definitions, depending on the perspective of the observer. However, for purposes of the WM PEIS, it 
was necessary to employ a categorization that was uniform and universally applicable to all sites across 
the complex. Data provided by the U.S. Bureau of the Census met these criteria and, because minority 
status is self-reported by individuals during the census, avoids any inherent bias in the identification 
process itself. The importance of regional sub-cultures would be addressed in more detailed sitewide 
or project level NEPA reviews. 

Comment (3968) 
DOE use of "minority population" to categorize various and diverse Native American cultures in 
regions surrounding DOE facilities throughout the West is erroneous and minimizes the impact of the 
loss of a unique culture when one Native American Tribal community is severely impacted. 

Response 
DOE's characterization of Native American populations for the WM PEIS recognizes the unique 
government-to-government relationship that each Native American Tribal Government has with the 
Government of the United States. This relationship is defined by treaties, statutes, court decisions, and 
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the U.S . Constitution. DOE is committed to continuing to address the concerns and interests of 
stakeholders at the DOE sites in all its decisionmaking and recognizes that each Tribal entity has 
significant interests at a number of DOE sites. DOE recognizes that it must consider not only the 
interests of Native American groups and their Tribal lands as represented by recognized Native 
American Tribal Governments, but also the interests of individual Native Americans who are minority 
members of the community at large. To ensure this, DOE reviewed both the presence of recognized 
Native American Tribes and U.S. Bureau of the Census data on minorities, which include residents 
who identify themselves as Native American, whether or not they are actually included in specific 
regional tribes . The WM PEIS classifies Native Americans as minority populations in a numerical 
context to describe the demographic characteristics of the region surrounding DOE sites. 

Comment (3970) 
DOE identifies a poverty level of 19.9% for the Portsmouth Plant and 12.4% for PGDP. Do these 
levels apply only to counties where 90% of the work force resides or where sites are located? 

Response 
The summary information provided in WM PEIS Volume I, Table 4.3-3, for the Portsmouth Plant and 
PGDP facilities represent aggregate data for all counties included in the SO-kilometer (50-mile) site 
radius defined as the region of influence for the environmental justice analysis. A more detailed 
county-by-county breakdown of the information contained in this table can be found in WM PEIS 
Affected Environment Technical Report, Section 2.9.5 for PGDP and Section 2.11.5 for Portsmouth. 
The methodology used in the environmental justice analysis is described in Section 5 .4. 7 (Volume I) 
and Section C.4 .7 (Volume III). 

Comment (4000) 
I truly believe that certain DOE alternatives, including its alternative of 100% of treated waste to be 
sent for disposal at NTS, does disproportionately impact one population identified by DOE as a 
"minority," but which is composed of unique Native American cultures living in close relationship to 
the Earth who must care for their traditional homes in spite of past and present environmental abuses 
for the national defense . 

Response 
DOE's site waste management strategies are being developed to minimize the health and environmental 
effects from potential future releases across the complex. The WM PEIS compares waste management 
alternatives on the basis of added risk from proposed waste management operations. The exposure 
pathways that were examined used conservative assumptions that include the potential for ingestion of 
radioactivity. DOE does not have specific data, however, to address past health effects across the 
complex. 

In developing the Final WM PEIS, a more detailed evaluation of potential environmental justice 
impacts was conducted. For the WM PEIS, DOE mapped the minority, low-income, and Native 
American Tribal communities within an SO-kilometer (50-mile) radius of an existing waste management 
facility or the geographic center for each of the 17 sites, including NTS , that were evaluated for waste 
management activities. The results of the risk analysis, which identified adverse or high risks to the 
maximally exposed individual were compared with these maps to evaluate whether any disproportionate 
impacts would occur. The methodology for this analysis is described in Section C.4 .7 in Volume III , 
with the results by waste type discussed in Volume I, Sections 6.10, 7.10, S.10, 9.10 and 10.10. 
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However, DOE is aware of the impacts , including those on Native American cultures , that DOE site 
activitie have had on the urr unding environmental etting . he re ult of the WM PEI a e ment 
indicate that DOE would have sufficient flexibility in locating proposed facilities on the sites to avoid 
disproportionately affecting minority or Native American interests at the sites, including NTS. 
Sitewide or project-level NEPA reviews would analyze any potential impacts on Native American 
Tribal cultures at the sites in more detail. 

Environmental remediation to cleanup past releases is being addressed separately at each DOE site . 
The CERCLA process ensures that stakeholders at NTS, including potentially affected Native 
American groups, have input in the remediation decisionmaking. 

Comment (4008) 
The environmental justice considerations in the WM PEIS are critically flawed and must be addressed 
at the programmatic level because: (1) Although the total number of American Indians on reservations 
in the U.S. is 900,000, or only 0.35% of the total U.S. population, more than half of the DOE sites 
(9 out of 17) that are candidates for managing high-level waste, receiving offsite waste, or hosting 
disposal facilities are located adjacent to a concentrated population of American Indians. (2) The WM 
PEIS employs a convoluted analysis that minimizes human health risk and then concludes that there are 
no disproportionate risks because no adverse health impacts are expected from the management of 
waste . An environmental justice analysis should be used to evaluate the risks, however large or small, 
to see if they fall disproportionately on a particular segment of the population. 

Response 
Most DOE facilities were sited in the 1940s and 1950s during World War II and the Cold War. The 
locations for DOE facilities were chosen based in large part on security concerns, which contributed to 
the choice of locations that are remote from populated areas . 

DOE is committed to the principles of environmental justice as defined in Executive Order 12898, 
which directs Federal agencies to address, as appropriate, potential disproportionately high and adverse 
human health or environmental effects on minority and low income populations as a result of the 
agency's actions. The WM PEIS demonstrates this concern in its evaluation of environmental justice 
undertaken for each of the 17 major sites considered at the programmatic level. In the Final WM 
PEIS, DOE tried to make this discussion more meaningful. A discussion of the environmental justice 
methodology is contained in Section 5.4.7 in Volume I. The expanded discussion now describes the 
methods used to evaluate the distribution of Native American populations and Tribal lands, as shown in 
the maps in Volume III, Section C.4.7, in relation to the results of the health and air quality impacts 
analysis. It also discusses the implications of the analysis in relation to the populations of interest in the 
regions around the sites. (See Section C.4.7 .2 in Volume III). DOE is committed to continuing to 
address the concerns and interests of Native Americans and Tribal Governments at the DOE sites in all 
its decisionmaking. 

The number and proximity of Tribal lands to DOE sites are considered in the environmental justice 
analysis as an important aspect of the assessment. The presence of these lands and cultural properties 
is documented in the affected environment for each site and considered separately from the general 
distribution of minority groups in the region of influence. 
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DOE's waste management strategies will address the potential for future releases across the complex 
with the goal of minimizing and mitigating health and environmental effects . The PEIS analyzed 
human health and environmental impacts associated with the alternatives for the five waste types . This 
analysis focuses on risks to the hypothetical maximally exposed individuals in offsite populations 
around the sites, and on environmental impacts, such as those to air quality, that could have a direct 
impact on people living nearby. The WM PEIS compares waste management alternatives on the basis 
of added risk for waste management operations. Cumulative health risk from current and planned DOE 
operations other than waste management are addressed in Chapter 11 in Volume I. 

Comment (4010) 
Comrnentors stated that the environmental justice analysis of transportation is flawed because of the 
conclusion that the collective population fatalities are expected to be approximately uniformly 
distributed along the transportation corridors, and because the impacts are randomly distributed, 
disproportionate impacts are not expected on any particular segment of the population. This conclusion 
ignores the natural concentration of transport vehicles at sites at the beginning and end of each trip. 
This means that transportation risks are concentrated at DOE's waste management sites and are in 
addition to any risks from the storage or disposal of the waste at the sites. Therefore, the high 
concentrations of American Indians near DOE receiving sites will suffer a disproportionate risk from 
transportation of wastes. One commentor observed the use of the term "significant" several times in 
Section 8 .10 of the PEIS. 

Response 
The tendency of waste shipments to concentrate into transportation "funnels" at receiver sites was 
addressed in the WM PEIS analysis. The potential for increased risk and other impacts to resident 
populations and a description of the environment around transportation funnels where shipments from 
several sites concentrate is considered by the analysis. However, DOE did not attempt to determine the 
likelihood that the exposed individuals may be members of minority or low-income communities. 
Tables E-13, E-18, E-25, and E-31 in Volume IV address cumulative dose and lifetime risk to the 
maximally exposed individual along a site entrance route. These tables indicate risk related impacts for 
the top five sites, in terms of total shipments (both incoming and outgoing) for each of four major waste 
types. Table 10.20-1 in Volume I identifies the site with the maximum number of shipments for each 
waste type. The analysis assumes these sites conservatively represent conditions at all other sites. Sites 
having fewer total shipments would experience correspondingly lower impacts. 

U.S. Department of Transportation routing regulations for public highways are contained in 
49 CPR 397 (also known as HM-164). There are no corresponding Department of Transportation rail 
regulations. A truck transporting a shipment of radioactive materials is required to use the interstate 
highway system, except under defined circumstances. Carriers are required to use interstate 
circumferential or bypass routes, if available, to avoid populous areas. Any State or Native American 
Tribe may designate other "preferred highways" to replace or supplement the interstate systems. 

The term significant was used in Section 8 .10 of the Draft WM PEIS ( environmental justice impacts for 
transuranic waste). However, Section 8 .10 and other discussions of environmental justice in the Final 
WM PEIS were revised to delete the use of this term, since its meaning was unclear within the context 
of the analysis. 
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Comment (4452) 
The analysis of risks to minorities is supposed to focus on risks to the maximally exposed individual, 
according to Section 3.2.6 in the Draft WM PEIS Summary document. DOE should provide in the 
WM PEIS quantitative information on such risks to minorities (some of whom eat large quantities of 
fish and wildlife) , and differences in exposure assumptions for minority populations and individuals 
compared to members of the general public due to differences in behavior (some people eat 
considerably more wild game and plants, or fish , than others because of differences in lifestyle) . For 
example , African-American subsistence fishermen and their families eat bass contaminated by SRS , 
resulting in potential exposure of 3 .1 mrem, according to the 1992 Site Environmental Report; Seneca 
Indian subsistence fishermen and their families eat large quantities of fish from a creek contaminated by 
WVDP; members of the Fort Hall Shoshone-Bannock Nation should be evaluated for patterns of 
exposure to contaminated wildlife from INEL that are greater than exposure patterns in the majority 
population. Some minority populations might be at a higher risk than indicated by exposure patterns 
based on studies of the general public . This needs to be taken into consideration when expo~ures are 
estimated to such populations and when environmental justice considerations are evaluated. DOE 
should follow the Presidential Order concerning environmental justice. 

In addition, DOE should include in the PEIS numbers of fatalities in minority versus general 
population, as well as the average chance of fatality for minorities versus other members of the general 
public within 50 miles. Furthermore, socioeconomic impacts on minority populations should be 
evaluated, particularly as they relate to measures such as keeping indigenous people off Tribal land on 
which a treatment, storage, and disposal facility might be located, versus assuming access . Associated 
legal and treaty issues also need to be covered . 

Response 
Subsistence consumption was not analyzed because of the array of assumptions about site-specific 
variables involved in such an analysis and because the analysis would require identifying specific 
locations of proposed waste management facilities , which is not part of programmatic decisionmaking . 
Because the analysis would be subject to extreme variability based on the analysis assumptions and 
location selection, DOE believes that the results of such an analysis should not factor into 
programmatic decisionmaking and, therefore, that analysis is not appropriate in the WM PEIS . 
Sitewide and project-level NEPA reviews would be the appropriate context for this type of analysis . 
DOE did not specifically assess impacts to aquatic life or to subsistence fishermen at the sites. DOE 
conducted a qualitative review of factors that would be related to the likelihood of risk through 
subsistence hunting or fishing exposure . A qualitative evaluation of site factors in Chapter 5, 
Section 5 .4. 7 in Volume I and Appendix C, Section C .4. 7 in Volume III indicates most sites with 
Federally recognized Native American groups would have a higher possibility of subsistence 
consumption. 

DOE is committed to the principles of environmental justice as defined in Executive Order 12898, 
which directs Federal agencies to address, as appropriate, potential disproportionately high and adverse 
human health or environmental effects on minority and low income populations as a result of the 
agency's actions. The WM PEIS demonstrates this concern in its evaluation of environmental justice 
impacts undertaken for each of the 17 major sites considered at the programmatic level. In the Final 
WM PEIS, DOE has tried to make this discussion more meaningful. A discussion of the environmental 
justice impacts methodology is contained in Section 5 .4 . 7 in Volume I. The expanded discussion now 
describes the methods used to evaluate the distribution of Native American populations and Tribal 
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lands , as shown in the maps in Volume III , Appendix C, in relation to the results of the health and air 
quality impacts analysis. It also discusses the implications of the analysis in relation to the populations 
of interest in the regions around the sites . (See Section C .4. 7 in Volume III). 

The WM PEIS provides an evaluation of environmental justice suitable for a programmatic review in 
its evaluation of human health impacts associated with the alternatives for the five waste types . The 
Final WM PEIS contains a revised environmental justice analysis , that evaluates at the census-tract 
level health risks to the offsite population receptor group (population risk) and to the offsite population 
maximally exposed individual (MEI risk) from the routine operation of waste treatment facilities . 
Specific estimates of risk were used as screening criteria for triggering environmental justice analysis 
(a population risk greater than or equal to one latent cancer fatality from treatment facility operations or 
an MEI cancer fatality probability of 1 x 10·6 or greater from incident-free treatment facility 
operations) . The results of the environmental justice analysis are provided in Volume I, Sections 6.10, 
7.10, 8.10, 9.10, and 10.10 of the WM PEIS. 

Based on the programmatic analysis of land requirements at the sites to implement any of the waste 
management alternatives, DOE believes it will have sufficient flexibility to avoid or minimize 
environmental or human health impacts found to be potentially significant, including any shown to 
potentially pose disproportionately high and adverse impacts to Native Americans , minorities, or low
income populations, through the selection of different waste management technologies or facility 
locations. Sitewide or project-level NEPA reviews would be conducted that would more fully address 
specific Native American concerns, including Tribal land access and treaty and legal issues, related to 
the respective sites . 

Comment (4550) 
A population impact of less than 0.5 is not de minimis. DOE should address in the environmental 
justice a~alysis whether minority populations would be exposed to disproportionate risks compared to 
the general pOp\Jlation. 

Respons.e 
DOE revised the WM PEIS environmental justice analysis , as described in Section 5.4 .7 in Volume I. 
The results of the analysis, listed in Sections 6 .10, 7 .10, 8.10, 9.10, and 10.10, identify any locations 
where minority or low-income populations could potentially experience disproportionately high and 
adverse health risks or environmental impacts. If the maximally exposed individual at a candid~te site 
would be at low risk, DOE concluded that no individual at that site would be at high risk, even an 
individual from a minority or low-income population. If risk potential was identified , the 80-kilometer 
(50-mile) radius of an existing waste management facility on the site or the geographic center of the site 
was evaluated for potential disproportionately high and adverse impacts to minority and low-income 
populations . 
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Comment (23) 
Commentors are concerned about costs to local communities to pay for damage resulting from waste 
treatment, storage, and disposal activities (including accidents) at the DOE sites . One commentor 
asked, if an accident at a DOE site makes the area uninhabitable, who will pay the tax bill? Who will 
pay the tax bills for our State? According to another commentor, DOE should analyze the negative 
effects on property values and potential liability to DOE in the event of an accident. 

Response 
Potential damage resulting from waste treatment, storage, and disposal activities (including accidents) 
was analyzed for DOE sites in the WM PEIS. Sections 6.4, 7.4, 8.4, 9.4, and 10.4 in Volume I of the 
WM PEIS describe that health risk impacts can result from exposure to radiation and/or chemicals and 
from physical trauma associated with constructing and operating treatment and disposal facilities or 
transporting waste . Health effects were evaluated for routine operations and accidents. Appendix F 
describes the accident analysis. The WM PEIS analysis shows the risk of damage occurring during 
routine treatment, storage, and disposal activities of any of the five waste types analyzed would 
generally be low. 

With respect to accidents , DOE sites already have plans and equipment to respond to damage on sites 
resulting from treatment , storage, and disposal accidents . DOE requirements for emergency response 
preparedness are described in DOE Order 151.1 , described in Section 1.4.3 in Volume I of the WM 
PEIS. Most minor damage can be responded to at a site level. I~ major damage were. to occur as a 
result of a radioactive waste accident, DOE could use the statutory indemnity described by the Price
Anderson Act (42 USC 2210). The Price Anderson Act provides for indemnification by DOE for 
liabilities that may arise from a nuclear incident as a result of activities undertaken by DOE's 
contractors . This means that if a nuclear incident were to occur, such as a release of radioactive 
materials from a facility , and damages were incurred as a result of the incident, DOE would indemnify 
its contractors from liability . In other words, DOE would take responsibility for ensuring that such 
damages were appropriately compensated under the liability provisions of the Price Anderson Act. In 
addition , the Price Anderson Act Amendments of 1988 subject indemnified contractors to civil and 
criminal sanctions if they violate any applicable nuclear safety requirements at any facility under the 
contractor 's control. Potential damage to the environment can also be reduced or mitigated through the 
implementation of programmatic and site-specific mitigation measures described in Volume I, 
Chapter 12. 

DOE recognizes the possibility of negative public perceptions associated with its Waste Management 
Program. For example, the proximity of a DOE waste management facility might be perceived 
negatively . It is possible, therefore, that the value of real estate in the vicinity of the facility might 
decline and land development patterns and tourism might be negatively affected. However, assessing 
the impact of "stigma" generally is problematic because it does not necessarily depend on the actual 
physical effects or risks of the proposed action, but on the negative perception of these effects or risks 
by certain members of the public . Moreover, the extent of impacts from such perceptions is extremely 
speculative, and NEPA does not require analysis of potential impacts that are speculative; therefore, 
analysis of such stigma and the possible mitigation of its impacts is inappropriate for inclusion in NEPA 
reviews , including this WM PEIS. DOE works with local communities to understand and mitigate 
potential negative perceptions of DOE operations. 
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Comment (49) 
Commentors are concerned about emergency response and medical and emergency equipment in case 
of a nuclear incident at a site. One commentor stated that DOE needs to inform the public about school 
evacuation plans in the event of an accident. 

Response 
DOE sites already have emergency plans and equipment to respond to accidents and other emergencies. 
DOE requirements for emergency response preparedness are contained in DOE Order 151.1, 
Comprehensive Emergency Management System (1995), which is described in Section 1.4.3 in 
Volume I of the WM PEIS. DOE participates with other Federal agencies, Tribal Nations, and State 
and local authorities to sponsor and occasionally fund radiological emergency response training in the 
United States. Training is usually provided for those responsible for public safety and emergency 
response to natural disasters or accidents. DOE provides Radiological Assistance Program teams of 
trained experts who are equipped and prepared to respond quickly to an accident involving a shipment 
of radioactive material and assist local emergency response personnel, if requested. DOE, the U.S. 
Department of Transportation, and the Federal Emergency Management Agency assist in review and 
modification of State and local emergency response plans, if requested. 

Comment (1819) 
Provide advance notification to municipalities before transporting wastes through their regions . For 
example, any transportation of wastes through the Hampton Roads metropolitan area should be 
preceded with advance notification to the Virginia Departmer.t of Emergency Services and the affected 
localities so that adequate safety precautions can be taken. The localities should be notified in advance 
of any notification to the news media. 

Response 
DOE complies with all applicable hazardous and radioactive materials transportation regulations. The 
regulations are described in Section 1.4.4 in Volume I of the WM PEIS. National transportation 
activities for DOE are described in Section 4.3 .10. Transportation regulations do not require advance 
notification for hazardous waste, low-level waste, or low-level mixed waste shipments . However, 
DOE works with State, Tribal, and local authorities to develop notification requirements on a site by 
site basis prior to beginning shipping activities . Advance notification is required for transuranic waste 
and high-level waste. 

DOE believes emergency planning and preparedness is best done when actual shipping activities are in 
the planning stages. More detailed transportation planning will be performed at the site level when 
specific actions are decided. Such site-level plans will be better able to appropriately address the 
emergency planning measures required as determined by the specific waste to be shipped and the actual 
route(s) to be used, as described in Appendix E, Section E.4.2, in Volume IV of the WM PEIS. At 
large DOE sites, there is already a high level of emergency planning and preparedness in place, as 
discussed in Appendix E, Section E.9. Notification protocols for State, Tribal, and local authorities 
for large shipping activities will be determined during site transportation planning activities. 

Comment (2314) 
The WM PEIS should provide a table listing the number and type of nuclear waste shipment accidents and 
how they could be handled in the future. 
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Response 
DO Fi l WM P I oec:aui;e fe ident in ol ing radi active 
shipments over the years are not a large enough sample to predict future accidents . Like other kinds of 
shipments, radioactive materials in transit have been involved in accidents . In most cases, there was no 
release of any radioactive material into the environment. When releases have occurred, the material has 
been cleaned up with no identifiable harm to people or to the environment. No one has ever been killed 
or seriously injured in an accident involving radioactive materials because of the nature of the cargo. 

Emergency planning and preparedness is best done when actual shipping campaigns are in the planning 
stages. This includes coordinating notifications to State, Tribal, and local authorities where required. 
The WM PEIS is a programmatic document that uses representative routes (see Section E.4.2 in 
Volume IV) and source terms (Section E.6.1) to obtain a nationwide, perspective on the risks associated 
with transporting hazardous waste within the DOE complex. More detailed transportation planning will 
be performed at the site level when specific actions are decided. Such planning will be able to 
appropriately address the emergency planning measures required as determined by the specific waste to 
be shipped and the actual route(s) to be used, as described in Section 4.2 in Volume I. Especially for 
the large DOE sites, there is already a high level of emergency planning and preparedness in place, as 
discussed in Section E.9 in Volume IV. 

State and local police and fire departments have primary responsibility for responding to events that 
could endanger the health and welfare of their citizens. Most States maintain specialized teams capable 
of responding to hazardous materials incidents. Through the capabilities these teams currently possess 
for dealing with potential accidents involving other hazardous materials (e.g., hazardous chemicals), 
they should already have the capability to deal with most plausible accidents involving low-level waste 
and low-level mixed waste . Thus additional training for low-level waste and low-level mixed waste 
would most likely be minimal. However, some states would require additional training to respond to 
potential radioactive hazards resulting from transuranic waste or high-level waste transportation 
accidents. Currently, to assist in planning and preparedness for an unlikely, but theoretically possible, 
transportation emergency involving any radioactive shipments, DOE doe~ offer a variety of emergency 
response resources and information to complement existing emergency preparedness programs, and 
would continue to maintain a comprehensive emergency management system, particularly for 
radiological emergencies. The emergency management system includes training courses, Regional 
Coordinating Offices, and DOE Radiological Assistance Program teams. 

Comment (2930) 
Regarding Brookhaven National Laboratory (BNL) as a potential waste management site, a commentor 
stated that the WM PEIS fails to note that an operating certificate was denied to the Long Island 
Lighting Company's Shoreham nuclear power plant because of the impossibility of devising an 
adequate evacuation plan for the at-risk population. 

Response 
The accidents that could occur at waste treatment, storage, and disposal facilities are very different in 
type and magnitude than potential accidents from a commercial nuclear power plant. Therefore, the 
comparison of BNL to Shoreham is not valid. 

BNL has measurable quantities of low-level mixed waste and low-level waste. The current small waste 
inventories at BNL (see Appendix I in Volume IV of the WM PEIS) and the physical forms of the 
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waste would not result in the need to rapidly evacuate the surrounding area in response to any waste 
management facility accident. For example, as indicated in Section 6.4 .3 in Volume I of the 
WM PEIS, the maximum reasonably foreseeable low-level mixed waste treatment facility accident at 
BNL was estimated to result in an offsite population dose of 20 person-rem and a radiation dose of 
2 mrem for the maximally exposed individual. These exposures would result in less than one excess 
latent cancer fatality in the offsite population. The maximally exposed individual would have a 
probability of excess latent cancer fatality of about 1 in 1 million in their lifetime as a result of the 
exposure. These estimates assume that the accident will occur. However, the estimated annual 
frequency or probability of occurrence for the accident evaluated is between 1 in 1 million and 1 in 
10,000. Details of the waste management facility accident analyses are presented in Appendix F in 
Volume IV of the WM PEIS . Under the protective action guides (PAGs) developed by EPA and 
adopted by DOE, an evacuation of the general population would not be appropriate unless the projected 
dose to an offsite individual reached 1 rem. The estimated dose here is a factor of 500 lower for the 
worst low-level mixed waste facility accident. Therefore, there is very little likelihood of an evacuation 
of the public from such an accident. 

Comment (3129) 
In Appendix E, it would be very helpful to emergency responders if the maximally exposed individual 
in accident conditions were related to the risks associated with initial emergency response . 

Response 
It should be understood that the WM PEIS accident consequence estimates for maximally exposed 
individuals following a potential accident are not intended for emergency response . As discussed in 
Section E.5.1.2.2 in Volume IV, the estimates are made for assumed weather conditions to give readers 
an idea of what might happen to a member of the general public during the maximum consequence 
accident analyzed. The accidents generally involve fire, which causes greater dispersion due to initial 
plume rise and deposition further downwind, affecting more people . The maximally exposed 
individual is located in the worst possible position, that is , where the plume initially comes back down 
to ground level. For a transportation accident, there is no forewarning and the plume from such an 
accident would pass the maximally exposed individual location within approximately a few seconds to 
minutes, depending on weather conditions , generally too little time for mitigative response at that 
location. Also, the risks are highly dependent on the specific nature of the radioactive material being 
transported. The WM PEIS transportation risks are based on average compositions for a given site and 
are unlikely to correspond directly with any one actual shipment. It should be noted that none of the 
postulated transportation accidents in the WM PEIS would result in acute radiological fatalities (i .e., 
generally occurring within weeks to months) following an accident. 

Emergency responders are trained to deal with transportation accidents to protect themselves and the 
public, especially during the initial stages of emergency response to an accident. 

Comment (3711) 
DOE would need to provide financial support to local communities for training and special equipment if 
Argonne National Laboratory-East (ANL-E) were to have permanent storage facilities . 

Response 
DOE sites have emergency plans and equipment to respond to accidents and other emergencies . DOE 
requirements for emergency response preparedness are contained in DOE Order 151.1 described in 
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6.1 Emergency Preparedness and Response 

Section 1.4.3 in Volume I of the WM PEIS. DOE participates with other Federal agencies and State 
and local authorities to sponsor and occasionally fund radiological emergency response training 
throughout the United States. Training is usually provided for those responsible for public safety and 
emergency response to natural disasters or accidents. DOE provides Radiological Assistance Program 
teams of trained experts who are equipped and prepared to respond to an accident involving a shipment 
of radioactive materials and assist local emergency response personnel, if requested. DOE, the U.S. 
Department of Transportation, and the Federal Emergency Management Agency assist in review and 
modification of State and local emergency response plans , if requested . 

Comment (3897) 
DOE needs to explain if there is a coincidence between the new Army facility near ANL-E and DOE's 
proposal. Should the public be concerned about espionage and theft? 

Response 
There is no relationship between an Army Reserve Training Center, which is used to maintain heavy 
vehicles, and DOE's planning for waste management. The land where the Army Reserve Training 
Center is located was declared surplus by DOE in 1984 and was transferred to the General Services 
Administration in 1985 . Three years later the title was transferred to the U.S. Army Corps of 
Engineers. Construction of the Army Reserve Training Center was originally scheduled to begin in 
1989. However, because of lack of funding, construction was not begun until 1994. The Center has 
an occupancy of about 20 persons on weekdays and about 200 persons on weekends. It includes a 
garage where maintenance is performed on heavy vehicles. 

Section 4.3.12 in Volume I of the WM PEIS, Safeguards and Security, which has been added to the 
Final WM PEIS, describes DOE's Safeguards and Security Program to protect DOE interests from 
theft or diversion of special nuclear material; sabotage, espionage, loss or theft of classified matter or 
government property; and other hostile acts that could cause unacceptable adverse impacts on national 
security or on the health and safety of employees, the public, or the environment. Waste management 
activities are protected from espionage and theft under the DOE Safeguards and Security Program. 

Comment (3919) 
DOE needs to explain at what nuclear exposure level the public would be notified. 

Response 
In accordance with DOE's Comprehensive Emergency Management System (DOE Order 151.1), 
described in Section 1.4.3 in Volume I, each DOE site/facility has the general requirement to notify 
DOE and off site officials when operational emergencies occur. Specifically, the Order requires that 
sites/facilities "promptly notify local, State, Tribal, DOE, and other regional Federal agencies when 
events categorized as Operational Emergencies occur". (DOE Order 151.1, Section 4.c(l)). 

When events occur that represent a specific threat to workers or the public due to the release or 
potential release of significant quantities of radioactive or hazardous material, an Operational 
Emergency is declared and classified as either an Alert, Site Area Emergency, or General Emergency, 
in order of increasing severity . Alert is the lowest classification of an Operational Emergency. As 
such, the minimum criteria for declaring an Alert represents the threshold level of radioactive release 
for which notifications of Operational Emergencies are required . 
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An Alert is declared when the radiation dose exceeds either "the applicable Protective Action 
Guide ... at or beyond 30 meters from the point of release to the environment OR a site-specific criterion 
corresponding to a small fraction of the applicable Protective Action Guide . . . at or beyond the facility 
boundary or exclusion area boundary ," and "it is not expected that the applicable Protective Action 
Guide ... will be exceeded at or beyond the facility boundary or exclusion zone boundary ." 
(DOE Order 151.1, Chapter V, Section 3.a) These criteria define the Alert and, hence, the threshold 
level of radioactive release . 

Increasing in severity, exceeding the Protective Action Guide at or beyond the facility boundary or 
exclusion zone boundary will result in the declaration of a Site Area Emergency and corresponding 
notifications to State and local emergency response organizations. (DOE Order 151.1, Chapter V, 
Section 3.b) Similar notifications are made when Protective Action Guides are expected to be exceeded 
at or beyond the site boundary resulting in the declaration of a General Emergency. 
(DOE Order 151.1, Chapter V, Section 3. c) 

Protective Action Guides for releases of radioactive materials are specified in the EPA's Manual of 
Protective Action Guides and Protective Actions for Nuclear Incidents (EPA 400-R-92-001, October 
1991). Notifications of Operational Emergencies involving releases of radioactive materials are made 
to State and local emergency response organizations within 15 minutes of the declaration of the 
emergency . (DOE Order 151.1, Chapter VIII, Section 4.a) The State and local emergency response 
organizations notify the public accordingly. DOE does not typically directly notify the public of 
radioactive releases, but notifies the public indirectly through notifications to State, Tribal, and local 
organizations. Additional guidance concerning emergency notifications is available in the Emergency 
Management Guide, Interim Guidance for Notification (7/18/92), which is currently being revised to 
correspond to DOE Order 151.1. 

DOE does, however, recognize the need to provide accurate, candid, and timely information to site 
workers and the public during all emergencies, and requires the establishment of an Emergency Public 
Information Program. Requirements for this program are described in DOE Order 151.1, Chapter IX. 
Additional guidance concerning emergency public information is available in the Emergency 
Management Guide, Guidance for Public Information (6/26/92), which is currently being revised to 
conform to DOE Order 151.1. 
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Comm nt (84) 
Commentors are concerned about sabotage or terrorist activities involving radioactive and hazardous 
waste. 

Response 
The WM PEIS evaluates the impacts of several types of accidents at treatment and storage facilities 
(e.g ., fires , explosions , earthquakes , aircraft crashes). Table F.2-3 in Volume IV of the WM PEIS 
contains descriptions of accident initiators. The WM PEIS also includes a detailed assessment of the 
risks of a complete range of credible transportation accidents for both rail and truck transportation. 
The potential impacts of these transportation accidents include the kinds of impacts that potentially 
could result from acts of terrorism or sabotage. DOE has added Section 4.3.12 to Volume I of the 
WM PEIS to provide a discussion of DOE's Safeguards and Security Program. The procedures and 
guidelines of the Safeguards and Security Program are applied to waste management activities for 
radioactive and hazardous waste . 

DOE has extensive security systems in place at all its facilities that handle nuclear materials . Security 
precautions , including emergency response team notification, are routine for all shipments of DOE 
nuclear material. For more than 40 years, DOE security precautions have been successful in 
preventing the theft or sabotage of DOE nuclear material. 

Comment (534) 
DOE needs to ensure that security is adequate for waste shipments, specifically spent nuclear fuel , in 
light of national security concerns. 

Response 
DOE has added Section 4.3.12 to Volume I of the WM PEIS to provide a discussion of DOE's 
Safeguards and Security Program. Section 1.4.4 in Volume I of the WM PEIS describes the hazardous 
and radioactive waste transportation regulations followed for radioactive and hazardous waste 
shipments . These regulations include security precautions required for each waste type. Low-level 
waste, low-level mixed waste, and hazardous waste generally require minimum security requirements . 
Transuranic waste and high-level waste require more detailed security precautions. 

The procedures and guidelines of DOE's Safeguards apd Security Program are applied to DOE's waste 
management activities . For more than 40 years, security precautions have prevented the theft or 
sabotage of DOE nuclear material and waste . 

Management of spent nuclear fuel is outside the scope of the WM PEIS . DOE addressed security for 
the transportation of spent nuclear fuel in the SNF/INEL EIS (DOE 1995). 

Comment (2084) 
How many workers are necessary to guard the waste and will more workers be needed for operations 
or treatment? 

Response 
DOE's existing Safeguards and Security Program applies to its waste management activities . The five 
WM PEIS waste types, which are defined in Volume I, Section 1.5, of the WM PEIS contain such 
small quantities of special nuclear materials or the materials are in such a form , that they do not require 
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any additional safeguards. DOE does not plan to add security measures beyond those already in place 
at its sites. DOE added Section 4.3.12 in Volume I of the WM PEIS to provide a discussion of 
safeguards and safety. 

DOE anticipates minimal changes to the operational workforces at the sites after the startup of the 
proposed waste management facilities. However, some retraining of personnel could be necessary . 
More detail on the potential socioeconomic impacts associated with various alternatives is provided in 
Volume I, Sections 6.8, 7.8, 8.8, 9.8, and 10.8 of the WM PEIS. 

Comment (3716) 
Public safety should be DOE's number one concern. 

Response 
Indeed, public and worker safety is DOE's number one concern. The WM PEIS considers public 
safety concerns in numerous ways, ranging from the identification of the affected environment to 
programmatic analyses of health risks . Further, the minimization of environmental impacts, including 
risks to public health and safety, is an important decisionmaking criterion. 

Comment (4448) 
The Draft PEIS Summary document does not fully address high-level waste storage and treatment risks 
from accidents . Acts of terrorism can have much more severe consequences than accidents . 
Vulnerability to terrorist attacks is an important consideration concerning even temporary storage of 
large quantities of radioactive and/or toxic wastes . 

Most of the high-level waste has not been vitrified and placed in canisters . Risks from accidents and 
deliberate sabotage and from such waste in treatment should be considered, along with the preparedness 
of DOE and other national and local emergency preparedness organizations, for the potential associated 
consequences. 

Response 
The WM PEIS evaluates the impacts of several types of accidents at waste management facilities, for 
example , fires , explosions, earthquakes , and aircraft crashes. The potential impacts of these accidents 
include the kinds of impacts that potentially could result from acts of deliberate terrorism. The WM 
PEIS evaluates "generic" or "conceptual" facilities . DOE would describe actual facility designs , which 
would include specific safety and security measures, in sitewide or project-level NEPA reviews, as 
described in Section 9 .1. 1 in Volume I. 

The WM PEIS only analyzes the impacts of stored vitrified high-level waste. The environmental 
impacts of continued storage of liquid high-level waste in tanks and the vitrification of high-level waste 
have been assessed in previous DOE EISs identified in Section 1.8.1 and Section 9.1.2 in Volume I of 
the WM PEIS . These previous EISs also consider the environmental impacts of accidents involving the 
storage of liquid high-level waste . Cumulative impacts of the preferred alternatives in these other 
environmental analyses, combined with existing conditions and the WM PEIS impacts , are described in 
Chapter 11 in Volume I of the WM PEIS. 

DOE sites have emergency plans and equipment to respond to accidents and other emergencies . DOE 
requirements for emergency response preparedness are contained in DOE Order 151.1 described in 
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Section 1.4.3 in Volum I of th WM PEIS. DOE p 1 1pate with other Federal agencies, Tribal 
Nations, and State and local authorities to sponsor and occasionally fund radiological emergency 
response training throughout the United States. DOE provides Radiological Assistance Program teams 
of trained experts who are equipped and prepared to respond to an accident involving a shipment of 
radioactive materials and assist local emergency response personnel, if requested . DOE, the U.S. 
Department of Transportation, and the Federal Emergency Management Agency assist in review and 
modification of State and local emergency response plans , if requested . 

Section 4.3.12 in Volume I of the WM PEIS, Safeguards and Security, which has been added to the 
Final WM PEIS, describes DOE's Safeguards and Security Program to protect DOE interests from 
theft or diversion of special nuclear material; sabotage, espionage, loss or theft of classified matter or 
government property; and other hostile acts that could cause unacceptable adverse impacts on national 
security or on the health and safety of employees, the public, or the environment. Waste management 
activities are protect from espionage and theft under the DOE Safeguards and Security Program. 
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Comment (22) 
Many commentors stated that the Final WM PEIS should assess the impacts of stigma or negative 
perceptions on business, tourism, the gaming industry, property values, and industrial development. 
Commentors suggested that the analysis include impacts of the distribution of risk on property values 
and land development patterns in the regions around the sites . Some commentors requested analysis of 
how negative impacts would be mitigated or compensated for, if they occur. For mitigation , 
commentors stated that the impact assessment should consider the use of insurance and other 
compensation programs, such as buying properties of nearby residents , along with such administrative 
actions as the distribution of compensation to individuals , organizations, or public sectors negatively 
impacted. Commentors asked that plans to mitigate and minimize cases of stigma be explained in 
enough detail so that costs and final impact outcomes can be estimated. Commentors expressed 
concern that property values will decrease near candidate sites, while communities await DOE's 
WM PEIS decisions. One commentor stated that the influence of greater perceived risk on Indian 
Reservation communities should be a consideration in the WM PEIS. 

Response 
The WM PEIS analysis focuses on the assessment of alternatives for addressing national-level strategic 
issues. The results allow DOE to compare impacts across sites and to make programmatic decisions . 
To the extent possible , the WM PEIS analysis estimates the potential effects of the proposed actions. 

The prosperity or economic development of an area depends on the characteristics or factors that define 
the particular economic region. Such factors as industrial development, entertainment resort 
destination, gambling, nuclear complexes, etc ., can be perceived to be either positive or negative , 
depending on the underlying value systems of the individuals forming the perception. DOE recognizes 
the possibility of negative public perceptions associated with its Waste Management Program. For 
example, the proximity of a DOE waste management facility may be perceived negatively. It is 
possible, therefore, that the value of real estate in the vicinity of the facility might decline and land 
development patterns and tourism might be negatively affected . However, assessing the impact of 
"stigma" generally is problematic because it does not necessarily depend on the actual physical effects 
or risks of the proposed action, but on the negative perception of these effects or risks by certain 
members of the public. 

Moreover, the extent of impacts from such perceptions is extremely speculative, and NEPA does not 
require analysis of potential impacts that are speculative; therefore , analysis of such stigma and the 
possible mitigation of its impacts is inappropriate for inclusion in NEPA reviews, including this 
WM PEIS. DOE works with local communities to understand and mitigate potential negative 
perceptions of DOE operations. DOE also works with Tribal Nations to the same end, in addition to 
fulfilling its trust and treaty obligations with Native American communities . 

Comment (3371) 
DOE has an obligation under NEPA to disclose indirect effects. If there is going to be an increase in 
cancers and other health effects from the handling of this waste during the next 20 years and beyond, 
what is the impact of this increase going to be on the health care system, and on the economies of the 
areas around such facilities . How will the location of a nuclear waste facility affect tourism, hunting, 
fishing, and other qualities of a potentially affected area, such as wilderness areas, research natural 
areas, wild and scenic rivers , national natural landmarks , and other significant natural features? 
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Response 
The WM PEIS analysis focuses on the assessment of alternatives for addressing national-level strategic 
issues. The results of this study allow DOE to compare impacts across sites and to make programmatic 
decisions on the selection of waste management sites and appropriate methods for waste treatment and 
disposal. To the extent possible at the programmatic level, the WM PEIS analysis estimates the 
potential effects of the proposed actions that are reasonably foreseeable. Therefore, DOE has 
attempted in this PEIS to analyze reasonably foreseeable, quantifiable environmental impacts that could 
result from the alternatives, including both operations and accident consequences . The impact 
parameters include health risks, air quality, water resources, ecological resources, socioeconomics, 
population, environmental justice, land use, infrastructure, cultural resources, and costs . The 
methodologies are detailed in Chapter 5 in Volume I of the WM PEIS. The analysis is discussed in the 
waste-type chapters (6 through 10) in Volume I. 

In general, the WM PEIS analysis finds that the increase in health risks (for example, cancer cases) 
resulting from waste management activities would be small. Therefore, potential impacts on the health 
care system would be small. 

The socioeconomic impact assessment employed three measures of economic activity--change in 
employment, change in personal income, and change in industry output--as indicators of the relative 
sensitivity of both regional and national economies to potential changes resulting from the 
implementation of the alternatives. Changes in demographic shift in regional populations were 
established as representative indicators of the potential for the alternatives to affect the size, density, 
stability of local communities, the provision of community services, or the availability of community 
resources. These indicator values formed the basis for the comparison of the effect of alternatives at 
each site and are used as representative of the regional economies and social structure for the purposes 
of estimating impact. 

DOE recognizes its obligations under NEPA to disclose indirect, as well as direct and cumulative 
effects. However, NEPA does not require analysis of indirect impacts that are not reasonably 
foreseeable. The potential indirect effects of the proximity of a waste management facility on tourism, 
hunting, and other quality-of-life indicators are speculative and, therefore, not reasonably foreseeable . 
Moreover, at the programmatic level, the analysis of socioeconomic impacts is both broad and very 
general. No attempt was made as a part of this assessment to address more specific direct effects at 
individual sites, such as the potential direct effect on tourism, hunting, fishing, and other recreational 
or quality-of-life issues, or the provision of health care services, beyond this broad analysis . Sitewide 
or project-level NEPA reviews would address these issues. 

6-12 



Volume V- Comment Response Document 

6.4 Regional Equity 

Comm n (396) 
Several commentors encouraged DOE to factor equity into the WM PEIS decision process. Specific 
suggestions were that waste management activities should be shared, with each State or region having a 
share; States or regions identified to host waste management activities should be technically capable of 
handling the waste; western States, such as Washington and Nevada, have been overburdened in the 
national defense effort and should not be turned into the nation's nuclear waste "dumping grounds." 
One commentor stated it was unreasonable to ask the citizens of the Northwest to take on more of the 
burden of the legacy of nuclear weapons production. Commentors also suggested that the decision 
process provide for negotiations that could mitigate or otherwise offset potential impacts on host States 
or regions, and that decisions be coordinated with States and regions. One commentor suggested that 
without considerations of equity in decisionmaking, transportation or environmental justice issues could 
arise. 

Response 
The WM PEIS does not analyze "equity," per se, because it is not an environmental effect, but rather a 
characteristic of the distribution of impacts. However, as one of many factors described in Volume I, 
Section 1. 7 .3, equity is a factor · to be considered in the decisionmaking process; DOE will favor 
alternatives that distribute waste management facilities in ways that are equitable. In general, 
Decentralized Alternatives tend to spread potential impacts across a larger number of geographic areas 
than Regionalized or Centralized alternatives. As the number of potential host sites decreases from 
Decentralized to Regionalized to Centralized Alternatives, the number of regions potentially impacted 
by treatment and disposal activities decreases . On the other hand, risks associated with transportation 
could increase with Regionalized and Centralized Alternatives. 

What is perceived as equitable by one State or region might not be perceived as equitable by another . 
DOE, nevertheless, considered the distribution of potential impacts across the nation in the selection 
process for preferred alternatives. DOE also has considered other appropriate factors that have an 
important bearing on the selection process. These include regulatory compliance, cost, capabilities for 
mitigating potential impacts, national priorities, environmental justice, consistency with DOE missions, 
and public concerns. 

The cumulative impacts analysis in Volume I, Chapter 11, of the WM PEIS consolidates the potential 
impacts of waste management activities at each site with past, present, and reasonably foreseeable 
future activities . This analysis also aided DOE in selecting preferred alternatives identified in the PEIS 
and will also be useful in gauging site equity considerations in making final decisions. 

Facilities or projects needed to implement decisions based on the WM PEIS would be subject to 
additional review under NEPA. Such reviews would provide another opportunity for public input to 
DOE's decisionmaking process. DOE will proceed with a reasoned approach to decisionmaking that 
includes all appropriate factors, including equity. This process would include discussions with affected 
States and Tribes regarding these projects and facilities . 

Comment (4556) 
DOE should look at the cumulative impacts of everything associated with all activities at DOE sites and 
all actions planned or under consideration in the Draft WM PEIS . One consideration when making 
waste management siting decisions is something called environmental equity . Many people consider it 
unfair to have their health sacrificed to benefit others, and the possibility of spreading the risk around 
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hould e con idered, along with whatever such actions might do to total fatalities in the general publi 
and risks to the most exposed member of the general public. 

Determining the total number of fatalities would involve determining the total predicted fatalities, for 
various combinations of alternatives, from existing DOE sites and transportation activities (within 
perhaps a 50-mile radius from the sites), including the impact of radon from waste material and 
contaminated soil, impacts of the alternatives analyzed in the WM PEIS , and impacts of actions not 
analyzed in the WM PEIS (including environmental restoration, spent nuclear fuel, tritium, stockpile 
stewardship, fissile materials , etc .). 

Impacts at locations more than 50 miles from sites from transportation associated with the alternatives, 
from any DOE transportation, and from transportation in general should also be covered. Special 
attention should be given to rest stops, refueling facilities , rail switching yards, and other locations that 
may be at risk, along with potential mitigating measures . 

The analysis should cover all routes of exposure (not just air emissions, excluding radon, radiation, and 
radionuclides from accelerators) . 

Response 
NEPA does not require DOE to look at impacts of everything associated with all activities at DOE 
sites. NEPA and CEQ implementing regulations recognize that separate NEPA reviews might be 
warranted for an agency's programs due to timing or the need for specificity or in-depth analyses. To 
this end, NEPA allows for separate analyses "tiered" from programmatic reviews such as the WM 
PEIS. By preparing separate environmental impact analyses on a number of extremely complex 
subjects, DOE has not prevented a comprehensive analysis as suggested in the comment, but rather has 
developed a more in-depth body of information. Moreover, the cumulative impacts analysis in this 
WM PEIS (Volume I, Chapter 11) includes the impacts for the preferred alternative described in the 
NEPA analyses prepared for other DOE programs, enabling an evaluation of impacts from DOE 
operations as a whole. 

The necessity to prepare separate documents on separate but related programs includes a corresponding 
necessity for coordination among the programs to ensure a consistent presentation of information. 
DOE, therefore, has made every effort to ensure that the WM PEIS is consistent with other related 
EISs, including those cited in the comment. Section 1.8 in Volume I of the WM PEIS discusses these 
related EISs, as well as other DOE programs, and their relationship to the WM PEIS. 

DOE reviews every proposal to prepare a NEPA document to determine if the decision is sound and in 
compliance with CEQ criteria on segmentation and interim actions. Any decision to prepare a NEPA 
document, including those listed by the commentor, must comply with those criteria . DOE believes 
that the preparation of one environmental impact statement on all DOE activities (operations, 
environmental restoration, and waste management) would necessarily be so broad that it would result in 
an essentially meaningless analysis. DOE has committed, as a matter of policy, to prepare sitewide 
EISs for large , multi-facility sites. DOE believes that sitewide analyses result in a meaningful 
assessment of all of DOE activities at a particular location. 

The WM PEIS does not analyze "equity," per se, because it is not an environmental effect, but rather, 
a characteristic of the distribution of impacts . The PEIS analyzes the potential health, environmental, 
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and ocioeconomic impacts of a range of waste management alternatives. In gener I. D ~entr lized 
Alternatives tend to spread potential impacts across a larger number of geographic areas than 
Regionalized or Centralized Alternatives. As the number of potential host sites decreases from 
Decentralized to Regionalized to Centralized Alternatives, the number of regions potentially impacted 
by treatment and disposal activities decreases. On the other hand, risks associated with transportation 
through non-host regions could increase with Regionalized and Centralized Alternatives. Recognizing 
that what is perceived as equitable by one State or region might not be perceived as equitable by 
another, DOE, nevertheless, has considered the distribution of potential impacts across the Nation in 
the selection process for the preferred alternative . Equity concerns are among the decision factors 
listed in Section 1. 7. 3 in Volume I of the Final WM PEIS. 

The WM PEIS transportation risk analysis considers all possible modes of exposure, including external 
radiation from passing shipments as well as external radiation, inhalation, and ingestion exposure as the 
result of potential accidental release . Exposures received by the public at areas such as rest stops and 
workers at refueling stops and railroad yards are considered in the analysis, as discussed in 
Section E.5 .1 in Volume IV. For each waste type and alternative, Appendix E in Volume IV of the 
WM PEIS presents cumulative transportation risks to the public, to workers, and to maximally exposed 
individuals for both truck and rail transportation. In addition, DOE has revised Chapter 11 in 
Volume I to include consideration of other DOE actions (including those mentioned in the comment) 
that are considered reasonably foreseeable. 
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Comment (200) 
Treatment alternatives for transuranic waste are costly ; therefore, DOE needs to consider what 
assurances exist that funding for these treatment alternatives is available. 

Response 
NEPA requires that reasonable alternatives be evaluated in an EIS. Therefore, to conduct the analysis 
for the WM PEIS, DOE had to assume that funding would be available for these treatment alternatives . 
If funds are not available, implementation could be delayed. DOE is unable to guarantee full funding 
for any of its projects and programs. The budget for the Waste Management Program, like all Federal 
programs, is ultimately controlled by the President and Congress . 

Comment (505) 
DOE should take credit for the cost savings of possible technological advances in treatment, because 
DOE is considering the added costs of regulatory requirements, such as permitting. 

Response 
DOE based the costs presented in the WM PEIS on current available technologies so it could analyze 
alternatives consistently. Factoring potential cost savings related to technology advancements into this 
analysis would be speculative and would not provide a more credible basis for decisionmaking. 

Comment (2032) 
In the Final WM PEIS, DOE should provide the breakdown of the cost basis for various low-level 
mixed waste treatment options . 

Response 
The WM PEIS does not evaluate treatment options or costs of alternative technologies, and decisions 
on treatment technologies will not be made as a result of the WM PEIS. The WM PEIS analysis uses a 
generic treatment process for each site to evaluate the impacts of treating all onsite and offsite low-level 
mixed waste, as required by the respective alternatives . The resultant costs are broken out by life-cycle 
component and by treatment unit process in Volume I, Table 6.14-2. The treatment costs are listed 
under the unit process costs. Using the generic treatment process, the waste streams are routed to each 
technology as required by the characteristics of the waste, and resultant treatment costs are the sum of 
costs at each treatment process module, at each site, for the wastes managed in the alternatives. This 
level of cost presentation is considered appropriate for the programmatic level of the WM PEIS and the 
objective to make preliminary determinations about where to locate waste management facilities. 

The bases for establishing facility costs were obtained by evaluating DOE facilities, primarily at Idaho 
National Engineering Laboratory (INEL), and commercial facilities costs. These facilities were 
surveyed to obtain capacity, cost data, and other information needed to support the cost methodology 
data. Before using these costs, the data were adjusted to account for capacity differences and 
escalation. To the extent possible, equipment costs for each facility were compared with data from 
existing facilities to establish a cost confidence level with the boundaries established for programmatic 
life-cycle cost estimates. 

Additional assessment activities included a review of existing DOE facility capital and operating costs 
for comparison with the cost methodology data. Existing DOE facilities that were evaluated include the 
Waste Experimental Reduction Facility (incineration, shredding, and compaction) at INEL, the 
Controlled Air Incinerator at LANL, the Toxic Substances Control Act Incinerator at ORR, the 
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Supercompactor and Repackaging Facility at RFETS, the Radioactive Waste Management Complex 
(low-level waste disposal) at INEL, and the Transportable Waste Water Treatment Unit from the 
Uranium Mill Tailings Remedial Action Project. Planned DOE facil ity costs at INEL were also 
evaluated for the Radioactive Waste Storage Facility , the Waste Characterization Facility, the Idaho 
Waste Processing Facility, and the Mixed Low-Level Waste Treatment Facility . Other facilities 
evaluated include the Illinois Compact Low-Level Engineered Disposal Facility and the Commonwealth 
of Massachusetts Low-Level Radioactive Waste Disposal Facility . 

Cost estimates for facility components were adapted from commercial sources as follows: Commercial 
facilities evaluated include conceptual designs and cost estimates for a radiological and hazardous 
material measurement system provided by Lockheed Martin; size reduction and baler system data from 
Stock Equipment Company of Chagrin Falls, Ohio; SGS assay system data from Atlan-Tech 
Corporation, Inc . , of Roswell , Georgia; open, dump and sort devices , and robotic arms in consultation 
with personnel from DOE contractors involved with the Office of Technology Development, Robotic 
Technology Development Program; incineration package from Joy Energy Systems of Charlotte , 
North Carolina , and ABB Raymond, Inc ., of Lisle, Illinois; dry off-gas filters from Pall Advanced 
Separation Systems of Cortland, New York; wet scrubbing unit from Croll-Reynold Company of 
Westfield, New Jersey; concentrator unit from LCI Corporation of Charlotte, North Carolina; air- and 
area-monitoring unit from Eberline Corporation of Santa Fe , New Mexico ; stack monitoring unit from 
Eberline Corporation of Santa Fe, New Mexico; preparation and feed units from vendor quotes; melter 
from Ajax Corporation and Retec Corporation; dry and wet off-gas treatment trains from NGK-Locke , 
Inc . , and Callidus Technologies; selected solidification unit from Stock Equipment Company; 
solidification module assemblies from Stock Equipment Company; drying equipment from Wyssmont 
Co., Inc., of Fort Lee , New Jersey; blending equipment from Velmac Associates , Inc ., of Novato, 
California; extruder equipment from Sterling Extruders , Davis-Standard Division of Edison, 
New Jersey; and processing equipment from the U.S. Navy low-level waste processing facility of 
Lynchburg , Virginia . 

See Volume I, Section 5.3.3, for a description of how DOE estimated costs for treatment. The details 
of the cost estimation methodology as applied to low-level mixed waste are in the Waste Management 
Facilities Cost Information for Mixed Low-Level Waste Technical Report (INEL-95/0014). 

Comment (2338) 
The argument concerning economies of scale, which is used throughout the WM PEIS, assumes that 
larger but fewer facilities will keep costs low; this is not entirely correct. When economies of scale are 
allowed, a "natural monopoly" occurs, and wastes that are less profitable to manage may be left out of 
the system. Small competitors cannot survive. This will make it necessary for DOE to maintain its 
regulatory role . 

Response 
For the purpose of cost comparison, the WM PEIS analysis assumes that DOE will build and operate its 
own waste management facilities. Accordingly, economies of scale would apply for these facilities . 
However, as discussed in Volume I, Section 1.7.4, DOE assumes the impacts of using a privatized 
facility on a DOE site would be the same as those of using a DOE facility at that site . 

In addition, the WM PEIS does project small volumes of waste to be treated by portable treatment 
units . This treatment is discussed in Volume I, Sections 5.2.3 and 6.2 .3, and details are provided in 
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suppo ti t h i l r po t . W t profitabl t g , uld be t ea d by p rtable 
treatment units, by small competitors, or large DOE contractors. In either case, DOE will maintain its 
regulatory role for onsite activities. 

Comment (2602) 
Labor rates vary significantly among DOE sites and could affect the life-cycle cost of facilities. 

Response 
There is some regional variation in labor rates [full-time equivalent (FTE) costs]. Sharp changes can 
occur over time in these rates as economic conditions change or sudden shortages develop, particularly 
in labor categories, either regionally or nationally. DOE considered these regional variations and 
potential for change within regions in developing its cost estimates; however, precise predictions of 
labor rates costs over time are not possible. 

DOE has revised Section 5.3.3 in Volume I to state that the indirect and overhead costs (which would 
include labor) used in the WM PEIS analysis were based on those at INEL, because they fall in the 
middle range of costs at several DOE sites . 

As described in Volume III, Section C.3, DOE estimated labor costs by assuming an annual fixed cost 
of $140,000 per FTE. Based on previous experience with these cost-estimating techniques, DOE 
established a confidence level of plus or minus 30% (as noted in Section 5.3.3), which is sufficient for 
an overall comparison of alternatives and for comparisons of the effects of different alternatives at a 
single site. 

Comment (2821) 
The statement in the Draft WM PEIS Summary document that costs decrease as the number of 
treatment and disposal sites decrease might not apply to all waste streams. Chemical/physical treatment 
technologies that can be applied on a small scale might be more cost-effective than centralization. 
Please clarify. 

Response 
The cited statement correctly summarizes the general trend reflected in Table 4.3-2 of the Summary 
document. The WM PEIS does evaluate treatment of small volumes of waste by portable treatment 
units . This treatment is discussed in Volume I, Sections 5.2.3 and 6.2.3, and details are provided in 
supporting technical reports . The cost savings realized by using portable treatment units are included 
in the cost calculations presented in Section 4.3.6 of the Summary document. DOE revised Volume I, 
Sections 6 .14, 7 .14, and 8 .14, to clarify this point. 

Comment (2927) 
The Final WM PEIS should better address economies of scale in the discussion of alternatives. 

Response 
Sections 6 .14, 7 .14, 8 .14, 9 .14, and 10 .14 in Volume I of the WM PEIS discuss economies of scale in 
the cost analysis. Each cost section begins with a summary that succinctly describes the economies of 
scale for each waste type . Cost clearly differentiates the economies of scale analysis, specifically for 
facility size, transportation, and siting alternatives. 
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Section 1.8 in Volume I describes the factors that DOE used to screen, evaluate, and narrow the 
number of alternatives . Economies of scale are assessed in the cost, transportation, DOE mission, and 
site mission factors . 

Comment (2931) 
DOE must make cost estimates of different options available. Otherwise, it is impossible to evaluate 
the trade-offs between cost and level of risk reduction involved. 

Response 
Sections 6.14, 7.14, 8.14, 9.14, and 10.14 in Volume I of the WM PEIS compare potential costs by 
alternative for each waste type . In addition, Volume II contains tables that provide cost information for 
each site . 

Comment (2939) 
Is any consideration given to asset reclamation from DOE facilities? 

Response 
In April 1996, DOE published Charting the Course: The Future Use Report, which provides land-use 
recommendations developed by 16 sites . Identifying future uses for DOE sites and facilities has 
evolved as a central issue in recent years. First, in addition to directing reconfiguration plans, land-use 
determinations play a key role in guiding one of DOE's primary efforts--the remediation of 
contaminated properties and the disposition of Cold War inventory wastes. Second, land-use 
considerations are essential in helping DOE and affected communities identify and implement beneficial 
reuse of Federal land, facilities, and equipment that are no longer needed as a result of defense 
downsizing and changing missions. 

In general, reuse of DOE facilities is limited by a number of factors, and evaluation of the potential for 
asset reclamation would be made on a site by site basis. The WM PEIS accounts for decontamination 
and decommissioning costs for existing and newly constructed waste management facilities in the cost 
analysis, but does not identify what asset reclamation will take place. Reclamation of the facilities will 
be addressed under the environmental restoration programs at the sites. 

Comment (3066) 
Section 5. 3. 3 states that only the operations and maintenance costs were estimated for existing 
facilities. DOE should include decontamination costs for existing facilities. 

Response 
DOE revised Section 5.3.3 in Volume I of the WM PEIS to clarify that decontamination costs were 
estimated for existing facilities. A detailed explanation of the cost-estimating methodology for existing 
facilities is presented in Section C.3.2.1.4 (Volume III). The detailed costing included decontamination 
and decommissioning (D&D) costs for existing facilities, although these costs were not presented 
separately in the cost summary data (Volume II Cost Tables) as they were for newly constructed 
facilities . The existing facility D&D costs were rolled into the Volume II summary "Operations" cost 
category, which was used to estimate cost impacts . 
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Comment (3139) 
Transportation cost estimates in the WM PEIS should include the costs of training and equipment for 
emergency response planning for State, county, Tribal, and local agencies. The Appendix E analysis 
of mitigative measures related to transportation fails to identify the costs and other impacts that might 
be borne by State, local , and Tribal Governments to maintain the levels of emergency planning and 
preparedness associated with the major shipping campaigns that some alternatives contemplate. 

You have not talked about helping to finance transportation and emergency response teams in the 
localities where you might be depositing these tremendous amounts of waste. This has to be 
considered . 

Response 
Emergency planning and preparedness is best done when actual shipping activities are in the planning 
stages . This includes coordinating notifications to State, Tribal, and local authorities where required . 
The WM PEIS is a programmatic document that uses representative routes (see Section E.4.2 in 
Volume IV) and source terms (Section E.6.1) to obtain a nationwide perspective on the risks associated 
with transporting hazardous waste within the DOE complex. More detailed transportation planning will 
be performed at the site level when specific actions are decided. Such planning will be able to 
appropriately address the emergency planning measures required as determined by the specific waste to 
be shipped and the actual route(s) to be used, as described in Section 4 .2 in Volume I. Especially for 
the large DOE sites, there is already a high level of emergency planning and preparedness in place, as 
discussed in Section E.9 in Volume IV. 

State and local police and fire departments have primary responsibility for responding to events that 
could endanger the health and welfare of their citizens. Most States maintain specialized teams capable 
of responding to hazardous materials incidents . Through the capabilities these teams currently possess 
for dealing with potential accidents involving other hazardous materials (e.g., hazardous chemicals), 
they should already have the capability to deal with most plausible accidents involving low-level waste 
and low-level mixed waste . Thus additional training for low-level waste and low-level mixed waste 
would most likely be minimal. However, some states would require additional training to respond to 
potential radioactive hazards resulting from transuranic waste or high-level waste transportation 
accidents . Currently, to assist in planning and preparedness for an unlikely, but theoretically possible, 
transportation emergency involving transuranic waste or high-level waste radioactive shipments, DOE 
does offer a variety of radiological emergency response resources and information to complement 
existing emergency preparedness programs, and will continue to maintain a comprehensive emergency 
management system, particularly for radiological emergencies. The emergency management system 
includes training courses, Regional Coordinating Offices, and DOE Radiological Assistance Program 
teams. 

Determinations of training for transuranic waste and high-level waste shipments will be made during 
the transportation planning process. Any potential training or equipment needs for State, Tribal, or 
local entities could vary greatly. Additionally, who funds the training could also vary. Thus, 
analyzing the costs of potential training or emergency equipment was considered too speculative; 
therefore, those costs are not included in the cost estimates in Section 5.3.3 in Volume I of the 
WM PEIS . DOE does not believe these costs will affect the programmatic decision process. 
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Comment (3227) 
The WM PEIS states that for the low-level waste (LLW) Regionalized Alternatives , alpha low-level 
waste (LLW) would be treated and disposed of at the closest of five sites: the Hanford Site, INEL, 
Rocky Flats Environmental Technology Site (RFETS), Los Alamos National Laboratory (LANL), and 
the Savannah River Site (SRS) . Given that approximately 99% of the low-level waste at RFETS is 
alpha low-level waste, please clarify specifically what this would mean for RFETS. 

Response 
The WM PEIS LLW Technical Report indicates that, according to the 1992 Integrated Data Base, 
LLW generated at RFETS would be largely alpha- and uranium/thorium-contaminated . As specified in 
the footnote to Table 5-10 of the LL W Technical Report, treated alpha LL W would be disposed of at 
the closest alpha LLW disposal site . This would mean that treated RFETS alpha LLW would be 
disposed of onsite. The technical report is available in the DOE public reading rooms listed in 
Volume I, Section 1.9, of the Final WM PEIS. 

Comment (3288) 
The Draft PEIS states that costs and risk reductions for the operation of waste treatment, storage, and 
disposal facilities were calculated based on the assumption that there will be a 50 % reduction in the 
annual generation for each year of the time span considered in the PEIS (Appendix G) . However, the 
costs to achieve such a high reduction have not been factored in. 

Response 
As stated in Volume IV, Section G.2.2.2 , of the WM PEIS cost savings from pollution prevention 
reductions are estimated for treatment, disposal, and transportation. Because site-specific goals are as 
yet unavailable, it is assumed that pollution prevention practices reduce new source generation by the 
same percentage (50%) throughout the DOE complex. There may be additional costs to waste 
generators to effect such waste generation reductions; however, the costs of making reductions are 
beyond the scope of this WM PEIS. The savings from waste generation reduction considered here are 
the waste management cost savings, which may be higher than the net savings. 

Comment (3307) 
How reliable are the estimates of truck and rail transportation costs? 

Response 
The cost analysis for truck and rail transportation of wastes between sites provides data that should fall 
within plus or minus 30% of actual costs. Cost information and assumptions are detailed in 
Sections C 3.2.2.6 and C.3.2.2.9 in Volume III and described in Volume I, Section 5.3.3, of the 
WM PEIS . 

Comment (3619) 
Has or when will repackaging of transuranic waste commence at each applicable site? 

I 

Response 
Under the No Action Alternative, because there is no disposal of transuranic waste , there would be no 
reason to retrieve and repackage stored waste . For other alternatives, DOE assumed that retrieval of 
stored transuranic waste and repackaging after treatment would begin after treatment facilities are 
constructed. 
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Comment ( 699) 
Truck transportation is less expensive per load per mile than rail transportation. DOE should not spend 
taxpayer money on the higher rail transportation costs when such costs are not attributable to any safety 
or regulatory requirements . 

Response 
See Volume III , Section C .3.2.2, for a description of the WM PEIS cost-estimating methodology. 
When selecting transportation modes, DOE will look not only at costs, but at other factors, such as the 
minimization of impacts to human health and the environment. Transportation planning is described in 
Section 4.3.10 in Volume I and Appendix E in Volume IV. 

Comment ( 4005) 
DOE's insistence that transportation costs are minor in comparison to onsite treatment alternatives has 
not been documented in the WM PEIS. 

Response 
DOE believes that the cost estimates presented in the WM PEIS show that transportation costs would be 
small compared to storage, treatment, and disposal facility life-cycle costs . Volume I, Section 5.3.3, 
describes the costs evaluated in the PEIS, which included life-cycle costs of facilities plus transportation 
costs. Sections 6.14, 7.14, 8.14, 9.14, and 10.14 in Volume I of the PEIS describe the costs to 
manage each waste type . Volume III, Section C.3.2.2, describes the WM PEIS cost-estimating 
methodology . 
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Comment (344) 
Given the City of Tracy 's proximity to three freeways, there could be severe consequence to citizens of 
Tracy if there is a transportation accident. Commentors expressed concern that there are inadequate 
safeguards for transport of wastes in California. · 

Response 
Actual transportation mode and routing decisions will be made on a site-specific basis during the 
transportation planning process described in Volume I, Section 4.3.10. DOE proactively works with 
States, regional entities, and carriers during large shipping activities to ensure that safe routing 
alternatives and safe havens are utilized. 

As shown in Volume I, Section 11.20 of the WM PEIS, shipping waste by truck would result in a 
combined total of between 12 and 69 potential fatalities from shipping low-level mixed waste, low-level 
waste, transuranic waste, and hazardous waste over the next 20 years, and for shipping high-level 
waste over the next 40 years, as shown in Volume IV, Appendix E, and Section 11.20. Shipping low
level mixed waste, low-level waste, transuranic waste, and high-level waste by rail, and hazardous 
waste by truck would result in a combined total of between 2 and 6 potential fatalities over the same 
periods. 

The results of the transportation analyses conducted in Appendix E show that impacts relating to the 
transport of waste analyzed in the WM PEIS, which include fatalities from radiation exposure, diesel 
exhaust emissions , and physical trauma from accidents, are low when compared to nationwide vehicle 
transportation yearly impacts. Comparatively, from 1971 to 1993, over one million persons were 
killed by physical trauma in vehicular accidents in the U.S. 

DOE is committed to managing its wastes, including transportation of waste, safely and in ways that 
protect human health and the environment. This includes a commitment to emergency preparedness. 
DOE participates with other Federal, Tribal , State, and local authorities to sponsor and occasionally fund 
radiological emergency response training courses throughout the United States. These courses are usually 
for the benefit of local, State, and Tribal authorities responsible for public safety and emergency responses 
to accidents or natural disasters . 

DOE sites already have emergency plans and equipment to respond to accidents and other emergencies. 
DOE Order 151.1, provides for Radiological Assistance Program teams consisting of trained experts 
equipped and prepared to respond to an accident involving a shipment of radioactive materials and assist 
local emergency response personnel, if requested . State and local authorities require emergency response 
plans to deal with emergency situations. DOE, the U.S. Department of Transportation, and the Federal 
Emergency Management Agency can assist in the review and modification of these plans, if necessary. 

The WM PEIS Affected Environment Technical Report describes shipping radiological and other 
hazardous material using interstate highways or rail terminals for each site. In addition, Sections 6.4.2, 
7.4.2, 8.4.2, 9.4.2, and 10.4.2 in Volume I, and Appendix E in Volume IV, describe transportation
related impacts. 

Comment (1487) 
The potential impacts of DOE's proposal to not move waste do not fit with its claims about an excellent 
transportation record . 
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Response 
NEPA requires that DOE evaluate reasonable alternatives, regardless of whether they involve 
transportation of wastes . The WM PEIS presents alternatives that would minimize waste transportation 
(Decentralized Alternatives) and that would maximize waste transportation (Centralized Alternatives). 
DOE also evaluated the option of transporting wastes by rail or truck. In this way, DOE believes that the 
PEIS analysis includes the impacts of transporting wastes and will permit valid comparisons of potential 
impacts. DOE is committed to the safe transportation of its waste. 

Like other kinds of shipments, radioactive materials in transit have been involved in accidents . In most 
cases, there was no release of any radioactive material into the environment. When releases have 
occurred, the material has been cleaned up with no identifiable harm to people or to the environment. No 
one has ever been killed or seriously injured in an accident involving radioactive materials because of the 
nature of the cargo. 

As shown in Volume I, Section 11.20 of the WM PEIS, shipping waste by truck would result in a 
combined total of between 12 and 69 potential fatalities from shipping low-level mixed waste, low-level 
waste, transuranic waste, and hazardous waste over the next 20 years, and for shipping high-level 
waste over the next 40 years, as shown in Volume IV, Appendix E, and Section 11.20. Shipping low
level mixed waste , low-level waste, transuranic waste, and high-level waste by rail, and hazardous 
waste by truck would result in a combined total of between 2 and 6 potential fatalities over the same 
periods. 

The results of the transportation analyses conducted in Appendix E show that impacts relating to the 
transport of waste analyzed in the WM PEIS, which include fatalities from radiation exposure, diesel 
exhaust emissions, and physical trauma from accidents, are low when compared to nationwide vehicle 
transportation yearly impacts . Comparatively, from 1971 to 1993, over one million persons were 
killed by physical trauma in vehicular accidents in the U.S. Estimates of transportation impacts by waste 
type and alternative are found in Volume I in Tables 6.4-17 and 6.4-18 (low-level mixed waste); 
Tables 7.4-14 and 7.4-15 (low-level waste); Tables 8.4-8 and 8.4-9 (transuranic waste); Table 9.4-7 (high
level waste); and Tables 10.4-6 and 10.4-7 (hazardous waste). 

DOE will consider the impacts of transporting waste, along with many other factors, in the process of 
making final decisions on the future configuration of the waste management complex. 

Comment (1607) 
The PEIS should analyze truck transport in relation to the level of service roads in Nevada, and should 
coordinate with the transportation analysis for NTS now in draft form. 

Response 
Transportation mode and routing decisions will be made on a site-specific basis during the transportation 
planning process. Sites can use the transportation analyses in this WM PEIS to make site-specific 
transportation decisions or, if necessary, conduct additional transportation analyses. During the 
transportation planning process the level of service roads and routing is normally addressed . DOE 
proactively works with States, regional entities, and carriers during large shipping activities to ensure that 
safe routing alternatives and safe havens are utilized. 
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Section 11.20 in Volume I of the WM PEIS describes combined and cumulative impacts which could 
occur regionally or Nationally from the transportation of waste. Tables 11.20 1 and 11.20-2 in Volum 
summarize the range of combined impacts. The largest number of shipments to or from a single site 
could occur at NTS, namely a total of 267,000 truck shipments or 100,620 rail shipments (107 and 40 per 
day, respectively). This number of shipments is well within the capacity of the current transportation 
network. 

The PEIS describes other ongoing DOE NEPA reviews and discusses the relationship of the WM PEIS to 
those reviews (see Volume I, Section 1.7.4), including the NTS sitewide EIS. The NTS cumulative 
impacts are described in Chapter 11 (Volume I) of the WM PEIS. 

Comment (1618) 
The Record of Decision should decide upon the primary use of rail transport (since it is a clear winner 
and cost factor) and whether intermodal transportation makes sense for all wastes. This is a prime time 
to address transportation routing, especially to reduce risks, by local consultation on routing . 

Response 
Transportation mode and routing decisions will be made on a site-specific basis during the 
transportation planning process. Transportation planning would also include discussion of intermodal 
transportation if necessary. Sites can use the transportation analyses in this WM PEIS to make site
specific transportation decisions or, if necessary, conduct additional transportation analyses. DOE 
proactively works with States, regional entities, and carriers during large shipping activities to ensure 
that safe routing alternatives and safe havens are utilized. 

Table 1.5-1 and Section 1.7.3 in Volume I describe the decisions DOE intends to make as a result of 
the WM PEIS. DOE does not propose to make programmatic decisions on the mode of transport to be 
used for any wastes. As discussed in Volume IV, Section E.4 .2.1, of the WM PEIS , transportation 
risk analyses used representative routes . These routes are representative because they are consistent 
with current routing practices. However, these might or might not be the routes actually used. DOE 
has revised Section 4.3 .10 in Volume I to explain how it would select the actual transportation routes 
for shipping activities. At the time DOE selects a given alternative , it would determine the 
transportation routes in consultation with the States and other stakeholders. 

Although rail shipments appear to result in a lower number of expected fatalities in comparison to truck 
shipments , in general the risks from both types of transportation would be small. Moreover, even 
though the estimated risks for rail transportation are lower than those estimated for truck transportation, 
there is no significant difference in the calculated radiological risks between the two transport modes 
because of the uncertainties involved in the calculations. "Roadside residents" are not expected to 
receive a higher exposure from truck shipments than from rail shipments because most truck 
transportation is expected to occur over the interstate highway system where large setbacks from the 
roadside exist. On the other hand, the motoring public might receive a higher exposure from truck 
shipments than members of the public sharing the rail transportation routes. The risks of physical 
trauma fatalities directly related to traffic accidents suggest rail transport might be less hazardous than 
truck transport. These differences between impacts of truck and rail transportation become significant 
only when there are a large numbers of shipments , such as for low-level waste in the Centralized 
Alternative . Section 7.4 .2 in Volume I was revised to incorporate this discussion . 
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Furthermore, a number of factors have been specifically addressed in the transportation assessment 
conducted for the WM PEIS. First, waste to be shipped by rail could require an additional intermodal 
transfer (truck/rail) for sites without rail access , which would contribute to the overall risk. (A review 
of the transportation facilities at 35 DOE sites indicated that 15 have direct rail access on the site, 
12 have access within 10 miles, and 8 have access between 10 and 100 miles.) Second, a number of 
other factors could make rail shipments less desirable than truck shipments. For example , to be 
cost-effective, rail shipments probably would require the shipment of a large amount of waste at one 
time. Moreover , rail operations are less flexible or responsive to individual site needs than truck 
operations . Volume IV, Section E. 8. 5, describes uncertainties in the comparison of truck and rail 
transportation modes. 

As shown in Volume I, Section 11.20 of the WM PEIS, shipping waste by truck would result in a 
combined total of between 12 and 69 potential fatalities from shipping low-level mixed waste, low-level 
waste, transuranic waste, and hazardous waste over the next 20 years, and for shipping high-level 
waste over the next 40 years , as shown in Volume IV, Appendix E, and Section 11.20. Shipping low
level mixed waste, low-level waste, transuranic waste, and high-level waste by rail, and hazardous 
waste by truck would result in a combined total of between 2 and 6 potential fatalities over the same 
periods. 

The results of the transportation analyses conducted in Appendix E show that impacts relating to the 
transport of waste analyzed in the WM PEIS, which include fatalities from radiation exposure , diesel 
exhaust emissions, and physical trauma from accidents, are low when compared to nationwide vehicle 
transportation yearly impacts . Comparatively, from 1971 to 1993, over one million persons were 
killed by physical trauma in vehicular accidents in the U.S. 

DOE has used trains in the past including during shipments of foreign research reactor spent nuclear 
fuel from Charleston, South Carolina, to the SRS in 1994 and 1996, and when shipping low-level waste 
from FEMP to the Envirocare Site in Utah. The decision to use truck or trains would be addressed 
during the transportation planning process at each site. Section 4.3.10 in Volume I describes DOE's 
transportation elements . Tables 4. 3-6 and 4. 3-7 provide the number of current rail and truck shipments 
to and from the major DOE sites based on the 1993 Shipment Mobility/Accountability Collection and 
the Waste Manifest System FY 1993 . 

Comment (1624) 
DOE should explain how truck transport of wastes will have markers and identification symbols . 

Response 
The characteristics of a material determines how it is to be packaged and labeled for shipping . As 
discussed in Volume IV, Sections E.3.1 and E.13, DOE will ship all its radioactive and hazardous 
material according to U.S . Department of Transportation (DOT) and/or NRC regulations identified in 
Section 1.4.4 in Volume 1 of the WM PEIS. Title 49 of the Code of Federal Regulations , Part 173 , 
delineates DOT shipping requirements that include the proper labeling of a radioactive or hazardous 
material shipment. The NRC regulations can be found in 10 CFR 71. In addition, any State-specific 
or Tribal-specific requirements would be addressed at the time of shipment. 
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Comment (1629) 
The WM PEIS is not clear about how transportation routing issues are addressed. What is needed in 
the WM PEIS is a sensitivity to local traffic conditions (e.g., Las Vegas) as opposed to just a highway 
model . 

Response 
The WM PEIS transportation analysis is generic and based on programmatic models to enable 
decisionmakers to compare programmatic management options. Actual transportation mode and 
routing decisions will be made on a site-specific basis during the transportation planning process. Sites 
can use the transportation analyses in this WM PEIS to make site-specific transportation decisions or, if 
necessary, conduct additional transportation analyses. The implementation of programmatic waste 
management decisions at the sites will consider such factors as historical transport modes at waste 
management sites, existing infrastructures, emergency response training programs and practices, and 
management skills of local and regional officials. 

In conducting transportation activities, DOE will adhere to applicable Federal regulations to ensure that 
the waste is transported safely and will minimize the potential for impacts to the public and the 
environment. The U.S. Department of Transportation (DOT) is responsible for national routing 
regulations, and DOE complies with those regulations. DOT has no railroad regulations. Railroads are 
private corporations and are not as regulated as the Federal highway system. 

DOE used the routing model HIGHWAY 3.1 to determine the representative truck routes and 
INTERLINE 5.0 to determine the representative rail routes . More information on representative 
transportation routes is contained in Volume IV, Appendix E, and detailed route characteristics are 
provided in the technical reports prepared for each waste type. These technical reports are available in 
the DOE public reading rooms listed in Section 1.9 in Volume 1 of the WM PEIS. 

In the WM PEIS analysis, the highest traffic volumes would be generated by a Centralized Alternative for 
low-level waste . Approximately 125 shipments per day would be expected under this alternative. This 
number of shipments is well within the capacity of the current transportation network. However, in 
addition to its commitment to the safe transportation of its radioactive waste, DOE is also concerned with 
the minimization of impacts to local communities around the sites and along transportation corridors. 
DOE will be proactive in working with regional entities, States, and carriers in ensuring that the safest 
routing alternatives are utilized. Transportation planning is described in Volume I, Section 4.3.10, and in 
Volume IV, Appendix E. 

Comment (1645) 
DOE should ensure that its process for transporting wastes includes redundant systems to address any 
potential risks that might occur. 

Response 
Regulations that govern the transportation of radioactive and hazardous materials are designed to 
protect the public from the potential loss or dispersal of radioactive and hazardous materials, as well as 
from routine doses of radiation during transport. The primary regulatory approach for ensuring safety 
is by specifying standards for the packaging of radioactive and hazardous materials. 
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Although several Federal and State organizations are involved in regulating the transportation of 
radioactive wa te, the U.S. Depa ent of Tran port ti (DOT) d NRC have primary regulatory 
responsibility . In addition, DOE has formalized agreements with the NRC and DOT to delineate 
responsibilities of each agency. All transportation-related activities must be in accordance with 
applicable regulations of these agencies identified in Section 1.4.4 in Volume I of the WM PEIS. 

DOT and EPA regulations have been established to ensure that shipping hazardous waste is 
accomplished safely and with minimum risk to transportation workers and the public. These 
regulations, which DOE has adopted as part of DOE Order 1450. lC, cover the packaging, handling, 
and transporting of hazardous material. 

See Section E.3 in Volume IV of the WM PEIS for more information on packaging and transporting 
radioactive and hazardous wastes . 

Comment (1647) 
DOE should favor transporting wastes the minimum distance, pending complete elimination. 

Response 
Transportation requirements will be a factor in comparing different WM PEIS alternatives (see Volume I, 
Section 1.7.3). DOE is required to analyze reasonable alternatives in the WM PEIS, the following would 
have the lowest number of shipments: the No Action Alternative for low-level mixed waste (none for 
truck and rail); the Decentralized Alternative for low-level waste (24,420 for truck and 9,210 for rail); the 
No Action Alternative for transuranic waste (none for truck and rail); the No Action Alternative for high
level waste (19,872 for truck and 3,975 for rail) and the No Action Alternative for hazardous waste 
(34,000 for truck as the predominant transportation mode) . 

As shown in Volume I, Section 11.20 of the WM PEIS, shipping waste by truck would result in a 
combined total of between 12 and 69 potential fatalities from shipping low-level mixed waste, low-level 
waste, transuranic waste, and hazardous waste over the next 20 years, and for shipping high-level 
waste over the next 40 years, as shown in Volume IV; Appendix E, and Section 11.20. Shipping low
level mixed waste, low-level waste, transuranic waste, and high-level waste by rail, and hazardous 
waste by truck would result in a combined total of between 2 and 6 potential fatalities over the same 
periods. 

The results of the transportation analyses conducted in Appendix E show that impacts relating to the 
transport of waste analyzed in the WM PEIS, which include fatalities from radiation exposure, diesel 
exhaust emissions, and physical trauma from accidents, are low when compared to nationwide vehicle 
transportation yearly impacts . Comparatively, from 1971 to 1993, over one million persons were 
killed by physical trauma in vehicular accidents in the U.S. Thus, while the PEIS does not consider 
eliminating transportation, the analysis finds that the potential transportation impacts would be low 
when compared to yearly vehicular accidents. 

DOE is strongly committed to pollution prevention, which is achieved through (1) reducing the amount of 
waste generated and (2) recycling wastes. Source reduction by waste generators in Defense Programs, 
Energy Research, and other DOE programs will reduce the amount and radioactivity level of waste sent to 
the Waste Management Program, the cost of constructing and operating these waste management 
facilities, the amount of transportation, and the health risks to the public and workers. Each DOE site has 
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Waste Minimization and Pollution Prevention Programs and plans in place. Appendix G (Volume IV) of 
the M PEIS addre e pollution prevention at a programmatic level. 

Comment (1651) 
For low-level mixed waste, the Regionalized Alternative involves too much transportation, although it 
is common knowledge that transportation puts the most people at risk. It would be better to wait until 
treatment technologies are available that reduce health risks . 

Response 
Deciding what role various DOE sites will have in waste management activities will involve trade-offs 
of many factors, including transportation risk and cost of facility construction. In general, minimizing 
transportation risks maximizes the number (and cost) of treatment facilities . 

It takes time to develop new technologies and waiting for new technologies would result in untreated 
wastes being stored for a longer period. This might not be acceptable to residents near the sites or to 
regulators. RCRA, the Federal Facility Compliance Act, and the Site Treatment Plans encourage DOE 
to treat mixed waste rather than indefinitely storing them until new technologies would make treatment 
less problematic. 

Comment (1670) 
Increased use of rail transportation could significantly reduce both risk and cost for all alternatives 
except in the case where there is no offsite transportation; therefore, the risks of all alternatives for 
low-level waste disposal would be comparable with regard to health risks. Cases show cost reductions 
ranging from $30 million to $2 billion. Risks reductions range from 8 % to 80 % . In the current 
analysis, the motoring public and roadside residents would experience the greatest portion of total risk 
in order to achieve relatively modest reductions in future risks to communities that are near DOE 
facilities. Alternatives using rail transportation more than they are used at present should be 
considered, including maximum use of train transportation reasonably possible. 

Regarding NTS, rail transportation could reduce concerns about the environmental management 
activities in Nevada. Currently, truck shipments travel primarily through the largest cities in Nevada 
and then to NTS, due to routing restrictions imposed by U.S. Department of Transportation 
regulations. Rail shipments could allow greater DOE discretion in the development of alternative 
routes that could avoid these areas, because currently there are no rail routing regulations. 

There should be a rail system for transporting low-level waste and high-level waste to Nevada, and the 
WM PEIS should consider transporting waste to the NTS only by rail. 

Response 
Transportation mode and routing decisions will be made on a site-specific basis during the 
transportation planning process. Sites can use the transportation analyses in this WM PEIS to make 
site-specific transportation decisions or, if necessary, conduct additional transportation analyses . DOE 
proactively works with States, regional entities, and carriers during large shipping activities to ensure 
that safe routing alternatives and safe havens are utilized. · 

Although rail shipments appear to result in a lower number of estimated potential fatalities in 
comparison to truck shipments, in general the risks from both types of transportation are small. 
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Moreover, even though the estimated risks for rail transportation are lower than those estimated for 
truck transportation, there is no significant difference in the estimated radiological risks between the 
two shipping modes because of the uncertainties involved in the calculations. "Roadside residents" are 
not expected to receive a higher exposure from truck shipments than from rail shipments because most 
truck shipping are expected to travel over the interstate highway system where large setbacks from the 
roadside exist. On the other hand, the motoring public might receive a higher exposure from truck 
shipments than members of the public sharing the rail transportation routes. The risks from injury 
directly related to traffic accidents suggest rail transportation might be less hazardous than truck 
transportation. Section 7.4.2, Volume I, of the Final WM PEIS was revised to incorporate this 
information. 

Furthermore, a number of factors have been specifically addressed in the transportation assessment 
conducted for the WM PEIS. First, waste to be shipped by rail could require an additional intermodal 
transfer (truck/rail) for sites without rail access, which would contribute to the overall risk. (A review 
of the transportation facilities at 35 DOE sites indicated that 15 have direct rail access onsite , an 
additional 12 have access within 10 miles, and 8 more have access between 10 and 100 miles.) 
Second, a number of other factors could make rail transportation less desirable than truck 
transportation. For example, to be cost-effective, rail transportation probably would require the 
shipment of a large amount of waste. Moreover, rail operations are not very flexible or responsive to 
individual site needs. A discussion of uncertainties involved when comparing the truck and rail 
transportation impacts is presented in Appendix E, Section E.8.5, in Volume IV of the WM PEIS. 

Regarding NTS, because rail lines do not currently extend onto that site, a rail line would have to be 
built. The construction and operation of this rail line could result in significant environmental impacts . 
Therefore, appropriate NEPA review would be needed before construction of a rail line could begin. 

Comment (1783) 
A commentor was "disheartened that a systematic consideration of the potential dangers of transporting 
materials to" WIPP and Yucca Mountain was not included in the WM PEIS. The commentor lives in 
Colorado and is also concerned that Interstate 70 and Interstate 25 will become major routes for the 
transportation of nuclear wastes. 

Response 
Radioactive materials are shipped every day on U.S. interstate highways. Most shipments involve small 
quantities of material with low levels of radioactivity. A small percentage of shipments involve materials 
with higher levels of radioactivity, such as commercial radioactive spent fuel from nuclear power plants . 
Safe,ty is built into the transportation system for radioactive material shipments to protect the public, 
transportation workers, and the environment. DOE has an excellent record of safely transporting waste 
and nuclear materials over the last 40 years. 

Chapters 6 through 10 in Volume I of the PEIS provide information and results of potential transportation
related impacts. Appendix E in Volume IV contains transportation analyses, including an evaluation of 
the impacts of all transuranic waste that would go to WIPP and all high-level waste that would go to 
Yucca Mountain. However, DOE will not make the decisions whether to use WIPP or Yucca 
Mountain on the basis of the WM PEIS. DOE has prepared the WIPP SEIS-11 to evaluate disposal at 
WIPP. The Yucca Mountain EIS is currently being prepared. 
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Transport of spent nuclear fuel to a geologic repository is outside the scope of the WM PEIS , although 
these shipments were considered in Section 11 (Volume I) on cumulative impacts. Shipment of spent 
nuclear fuel to Yucca Mountain is being evaluated in the Yucca Mountain Repository EIS . 

Comment (1954) 
A commentor advised against transporting high-level radioactive wastes through population centers and 
suggested establishing repositories close to sources until a final system of transportation and disposal, 
avoiding population centers, is agreed upon. 

Response 
Transportation mode and routing decisions for high-level waste will be made on a site-specific basis 
during the transportation planning process. Sites can use the transportation analyses in this WM PEIS 
to make site-specific transportation decisions or, if necessary, conduct additional transportation 
analyses. DOE proactively works with States, regional entities, and carriers during large shipping 
activities to ensure that safe routing alternatives and safe havens are utilized. 

DOE must comply with U.S. Department of Transportation (DOT) and NRC regulations identified in 
Section 1.4.4, Volume I of the WM PEIS, to transport high-level radioactive waste. A high-level 
waste shipment requires advance approval from DOT-designated State agencies for alternative routes 
that would be used for highway shipments . If approved by NRC and DOT, high-level waste could be 
transported through population centers if an alternative route is not available. 

Comment (2054) 
Moving wastes between sites is problematic. 

Response 
NEPA requires that DOE evaluate reasonable alternatives when preparing an EIS. In this PEIS, four 
categories of alternatives are analyzed for each waste type including No Action, Decentralized, 
Regionalized, and Centralized. The number of transportation shipments were evaluated for each 
alternative. A Centralized Alternative requires the most shipments and a No Action Alternative requires 
the least. The cost sections in each waste-type chapter, Sections 6.14, 7.14, 8.14, 9.14, and 10.14 in 
Volume I of the WM PEIS, show the costs associated with siting and transportation decisions. In many 
alternatives it is more cost-effective to transport waste to another site, rather than to build a facility . 

Transportation is an integral component of the alternatives being considered for each type of waste 
considered in the WM PEIS. For some alternatives, radioactive waste would be shipped between the 
DOE sites at various stages of the treatment, storage, and disposal process . The magnitude of 
transportation-related activities range from minimal for decentralized approaches to significant for some 
centralized approaches. 

The WM PEIS includes a detailed assessment of the risks of a complete range of credible transportation 
accidents for both rail and truck transportation, including low-probability /high-consequence and high
probability /low-consequence accidents . Both radiological and nonradiological causes contribute to the 
overall transportation risk. In general, the radiological risks from waste shipments (i.e ., risks associated 
with the radioactive nature of the waste) tend to be less than or equal to the nonradiological risks (i.e., 
risks from traffic accidents unrelated to the radioactive cargo) . For high-level waste, the radiological and 
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nonradiological risks are roughly equal. For the other waste types, radiological risks are less than the 
nonradiological ri ks . u , the greate t ri k tend to e rom physical trauma. 

With respect to the radiological risk, by far the dominant component would be exposure to external 
radiation during routine conditions. The accident component of the radiological risk (which takes into 
account probability and consequence) would generally be very small. Accident risks would be small 
because accidents are rare in general, most accidents would not involve significant releases of radioactive 
material, and the consequences of most accidents would not be severe. 

Even though the overall accident risks would be small, the PEIS presents the consequences of the most 
severe credible transportation accidents (assuming they occurred)--which are of very low probability--for 
each waste type to indicate the maximum foreseeable accident. Finally, all risks would be directly 
proportional to the total shipment mileage. 

Appendix E in Volume IV of the PEIS contains a detailed the transportation risk assessment. 

Comment (2309) 
A major problem not evaluated in the WM PEIS is transportation of the waste. DOE's strategy should 
(1) involve site-specific advisory boards, local communities, and the public to ensure minimal 
transportation impacts when routes are selected; (2) stop total reliance on DOE regulations, and (3) review 
the New Mexico Supreme Court decision Komis v. The City of Santa Fe. Otherwise, there is a potential 
for considerable litigation and delay of final decisions. 

Response 
The transportation of each waste type for treatment and disposal is an integral component of the 
alternatives considered in the WM PEIS, including both truck and rail transportation. To support 
programmatic decisions, the analysis of transportation routing is generic. Before new waste management 
facilities are sited, sitewide or project-level NEPA reviews would analyze transportation issues in greater 
detail. 

Both the programmatic and site-specific NEPA analyses provide opportunities for the public to provide 
input. Scoping meetings, workshops, and public hearings on the Draft WM PEIS involved the public and 
interested stakeholders. DOE is developing a "National Dialogue" initiative, which includes the waste 
management programs as well as other DOE programs concerning intersite management of nuclear 
materials. The objective is to enhance integrated decisionmaking, exchange information, and provide a 
forum for discussion of public concerns. This initiative is discussed in Section 1.8.2 in Volume I of the 
Final WM PEIS . 

DOE complies with U.S. Department of Transportation and NRC transportation regulations, which 
contain safety standards that have been very effective in the past. Like other kinds of shipments, 
radioactive materials in transit have been involved in accidents . In most cases, there was no release of 
any radioactive material into the environment. When releases have occurred, the material has been 
cleaned up with no identifiable harm to people or to the environment. No one has ever been killed or 
seriously injured in an accident involving radioactive materials because of the nature of the cargo. 
Section 4.3.10.1 has been revised to better describe the process DOE uses in planning transportation 
activities. 
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Sections 4.3.10, 6.2.4, 7.2.4, 8.2.4, 9.2.4, and 11.20 in Volume I, and Appendix E in Volume IV 
provide more detail on transportation issues. 

The decision of New Mexico's Supreme Court in Santa Fe v. Komis, 845 P.2d 753 (N.M. 1992), 
addressed the issue of damages due landowners whose property had been condemned for a highway to the 
Waste Isolation Pilot Project. The decision does not implicate the analysis of potential impacts of 
transporting wastes under NEPA, and is unlikely to apply in situations that do not involve a government's 
use of its power of eminent domain to condemn private property. 

Comment (2653) 
Does Table 8.4-8 in Volume I include the effects of transportation to WIPP for disposal, which might 
help to discriminate between alternatives? If so, why aren't the impacts of regionalization alternatives 
(which would include shipment of some material between sites and then to WIPP) greater than those of 
centralization at WIPP (which would only include shipping everything to WIPP one time)? 

Response 
The estimated number of traffic-accident fatalities presented in Table 8.4-8 are a function of the total 
number of miles traveled by the trucks. Table E-21 in Volume IV, provides a summary of mileage and 
shipment information for TRUW truck shipments. The total mileage traveled under the Regionalized 
Alternatives would be: Regionalized Alternative 1, 38. 3 million; Regionalized Alternative 2, 
34 million; and Regionalized Alternative 3, 37.2 million. DOE estimates 38.7 million miles for the 
Centralized Alternative. Therefore, the potential traffic-accident fatality estimates for the Regionalized 
and Centralized Alternatives are similar. 

The transportation mileage estimates include shipments to WIPP for disposal. One reason the risks are 
so high for the Centralized Alternative versus the Regionalized Alternatives is that, under the 
Centralized Alternative, the remote-handled TRUW would still be shipped to Hanford or ORR for 
treatment before it is shipped to WIPP; shipments of remote-handled TRUW account for more than half 
of the total shipments. Of the contact-handled TRUW shipments, all sites would ship untreated waste 
to WIPP under the Centralized Alternative. Under the Regionalized Alternatives, the sites with the 
majority of the contact-handled TRUW would not ship waste for treatment. As a result of treatment, 
these sites would ship a smaller volume of treated waste to WIPP, thereby reducing the number of 
shipments necessary . This would then result in an overall decrease in the number of shipments under 
Regionalized Alternatives 2 and 3. 

Comment (2659) 
Is waste from PGDP representative of the waste that could possibly be involved in the other accident 
scenarios? See Volume IV, Section E.7.4 .4. 

Response 
As stated in Section E.7.4.4, Volume IV, of the WM PEIS the low-level mixed waste from PGDP 
would result in the highest transportation accident doses for the most severe accidents. This is due to 
the higher level of alpha-emitting radionuclide contamination in the organic liquid low-level mixed 
waste, and the characteristics of the shipping route . Therefore, results using low-level mixed waste 
from PGDP would be an upper limit on the impacts from accidents involving low-level mixed waste 
from other sites . That is, low-level mixed waste from the other sites would be expected to result in 
lower doses for the same type of accident. Details of the low-level mixed waste accident analysis are 
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presented in supporting technical reports that are available in the DOE public reading rooms listed in 
ection 1.9 in Volume I of the W PEI . 

Comment (3123) 
It is not clear why DOE says the analysis done for the PEIS is not to replace results of previous 
transportation analyses , given that the PEIS includes both new International Commission on 
Radiological Protection factors and new data on waste inventories. 

Response 
Appendix E, Volume IV, of the WM PEIS contains the radioactive and hazardous waste transportation 
risk assessment for the WM PEIS. Section 1.8, Volume I, describes the WM PEIS relationship to 
other DOE actions and programs. The reason for not replacing results of previous transportation 
analyses with the transportation analyses in Appendix E is because: some decisions have already been 
made and actions are underway or completed; site-specific EIS documents could contain actual 
transportation routes rather than the generic routes analyzed in the WM PEIS; or the radiological 
profiles used for site transportation analyses are more specific than the maximum allowable external 
dose rates for exclusive-use shipments identified in Section E. 3 .1 (Volume IV). The results of the 
transportation analyses conducted in Appendix E show that impacts relating to the transport of wastes 
analyzed in the WM PEIS are low when compared to nationwide vehicle transportation yearly impacts. 

The results of the transportation analyses conducted in Appendix E show that impacts relating to the 
transport of waste analyzed in the WM PEIS, which include fatalities from radiation exposure, diesel 
exhaust emissions, and physical trauma from accidents, are low when compared to nationwide vehicle 
transportation yearly impacts . Comparatively, from 1971 to 1993, over one million persons were 
killed by physical trauma in vehicular accidents in the U.S. 

Actual transportation mode and routing decisions will be made on a site-specific basis during the 
transportation planning process. Sites can use the transportation analyses in this WM PEIS to make 
site-specific transportation decisions or, if necessary, conduct additional transportation analyses. DOE 
proactively works with States, regional entities, and carriers during large shipping activities to ensure 
that safe routing alternatives and safe havens are utilized. 

Comment (3124) 
The transportation risk assessment should examine traffic and infrastructure impacts, given that there 
could be a total of 295,000 truck shipments or 106,000 rail shipments (56 and 21 per day, respectively) 
to Yucca Mountain or NTS. This level of shipments could create additional risks due to traffic 
increases or infrastructure deterioration. 

Response 
Transportation mode and routing decisions will be made on a site-specific basis during the 
transportation planning process . Sites can use the transportation analyses in this WM PEIS to make 
site-specific transportation analyses . DOE proactively works with States, regional entities, and carriers 
during large shipping activities to ensure that safe routing alternatives and safe havens are utilized . 

Section 11.20 in Volume I of the WM PEIS describes combined and cumulative impacts which could 
occur regionally or Nationally from the transportation of waste. Tables 11.20-1 and 11.20-2 in 
Volume I summarize the range of combined impacts. The largest number of shipments to or from a 
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single site could occur at NTS as a result of shipments of low-level mixed waste (Regionalized 
Alternative 3) and low-level waste (Centralized Alternative 2), and the shipments of high-leve wa te if 
Yucca Mountain is found to be suitable for the disposal of defense high-level waste (all alternatives). 

Traffic and infrastructure impacts would be expected to be minimal at NTS. NTS has a well
established transportation network. Compared to the existing traffic volumes, the impacts from 
potentially added shipments resulting from waste management operations appear to be minimal. The 
average hourly traffic volumes on the major access roads to the site are well above the daily estimates 
of 56 and 21 truck and rail shipments expected for the waste management alternatives considered. 

Comment (3127) 
The discussion of the single-canister truck cask does not refer to DOE's development of spent fuel 
casks or to the Multi-Purpose Canister EIS. Is there any linkage between the Office of Environmental 
Management high-level waste program and these other efforts? 

Response 
Several casks for shipment of civilian spent nuclear fuel have been licensed by NRC. The Final 
Evaluating Container Systems for the Management of Naval Spent Nuclear Fuel EIS (formerly, Multi
Purpose Canister EIS) was published in November 1996. The EIS was prepared by the Navy, with 
DOE as a cooperating agency . That EIS addresses only naval spent nuclear fuel. Storage and 
disposition of spent nuclear fuel are outside the scope of the WM PEIS. There is no linkage between 
the Navy 's evaluation of the multi-purpose canister and DOE's evaluation of its High-Level Waste 
Program. 

Comment (3209) 
The Draft WM PEIS states that the transportation risk assessment does not address how increased levels 
of transportation might affect local traffic flow, noise levels, logistics, or infrastructure. However, 
given that many of the proposed alternatives result in a tremendous volume of shipments, the increased 
traffic and potential infrastructure degradation does need to be addressed in some manner. 

Response 
As a national and programmatic study, the WM PEIS assumes representative transportation routes by 
rail and truck. The WM PEIS explores ranges of alternatives and is intended to assist decisionmakers 
and the public in comparing the transportation risks associated with the alternatives considered. The 
representative routes were selected to be consistent with existing routing practices and all applicable 
routing regulations and guidelines. 

Transportation mode and routing decisions will be made on a site-specific basis during the 
transportation planning process . Sites can use the transportation analyses in this WM PEIS to make 
site-specific transportation analyses. DOE proactively works with States, regional entities, and carriers 
during large shipping activities to ensure that safe routing alternatives and safe havens are utilized. 

Section 11.20 in Volume I of the WM PEIS describes combined and cumulative impacts, which could 
occur regionally or nationally from the transportation of waste. Tables 11.20-1 and 11.20-2 in 
Volume I summarize the range of combined impacts. The largest number of shipments to or from a 
single site could occur at NTS , namely a total of 267,000 truck shipments or 100,620 rail shipments 
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(107 and 40 per day , respectively) . This number of shipments is well within the capacity of the current 
transportation n twork. 

Comment (3217) 
A commentor expressed satisfaction with DOE's acknowledgment in Appendix E that WIPP protocols 
are "representative" of those likely to be adopted for future DOE shipping campaigns. In addition, in 
Section E.9, the Draft WM PEIS states that the transportation plan developed for the WIPP campaign 
"can be representative of those for future major DOE programs for waste transportation." Some 
commentors strongly agree with this statement. However, the WIPP transportation plan includes more 
than the features listed. One very important component of the WIPP transportation safety program is 
the fact that DOE pre-designated routes from each generator site to the WIPP facility several years 
prior to the beginning of shipments. This allows the States and Native American Tribes along the 
transport corridor to focus their training and other emergency preparedness activities along those 
routes, instead of having to divide their time and resources among all the potential routes that would 
qualify using Federal routing criteria. This must be done both for highway and rail routing to allow a 
focus on emergency preparedness efforts. 

Response 
Transportation mode and routing decisions will be made on a site-specific basis during the 
transportation planning process. Sites can use the transportation analyses in this WM PEIS to make 
site-specific transportation decisions or, if necessary, conduct additional transportation analyses. DOE 
proactively works with States, regional entities, and carriers during large shipping activities to ensure 
that safe routing alternatives and safe havens are utilized. Training and emergency preparedness are 
addressed during the transportation planning process. 

As discussed in Section E.4 .2.1 in Appendix E (Volume IV) of the WM PEIS, transportation risk 
analyses used representative routes . These routes are deemed representative because they are consistent 
with current routing practices but may or may not be the routes actually used if the shipping campaign 
were to occur in the future . Section 4 .3.10 in Volume I has been updated to explain how DOE would 
select the actual transportation routes for shipping activities. Most transportation routes for radioactive 
waste shipments occur over interstate highways and are consistently used regardless of the waste type 
being shipped. 

Comment (3221) 
Many of DOE's wastes do not have approved transport packaging licensed to meet regulatory 
standards. 

Response 
Any waste shipped by DOE will meet ex1stmg packaging requirements as set forth by the 
U.S. Department of Transportation, EPA, and NRC, as applicable. The radioactive wastes considered 
in the WM PEIS already have approved packaging or have designs ready for approval. A discussion of 
the types of packaging considered for each waste type can be found in Volume IV, Section E.3. 

Comment (3239) 
DOE should (1) directly involve corridor States and Tribes in preparing for large-scale nuclear 
waste/material shipments; this would include developing rail and truck transportation plans, preferred 
routes, and procedures prior to shipment (similar to that developed by DOE and the Western States 
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Governors' Association for transuranic waste shipments to WIPP); (2) use only shipping containers that 
can be manufactured to meet current Federal transportation safety requirements; and (3) provide 
accurate projected shipment information (quantities , schedules, etc.), as well as necessary assistance 
and lead time for State/Tribe emergency response preparation. These recommendations are based on 
the following concerns: 

• Transuranic shipment routes in California traverse densely populated urban regions, such as the 
Los Angeles Basin, that are subject to long traffic delays and congestion. 

• DOE has used outdated packaging (Polypanther) for transuranic waste shipments in California that 
provide far less protection than the double-contained TRUPACT II planned for transuranic waste 
shipments to WIPP in New Mexico. 

• Emergency response capability to handle a potential accident involving transuranic materials needs 
improving. 

• DOE needs to provide the State with accurate, reliable information on planned transuranic waste 
shipments and provide adequate lead time for emergency response preparation. 

Response 
Transportation mode and routing decisions will be made on a site-specific basis during the transportation 
planning process described in Section 4.3.10, in Volume I of the WM PEIS. Sites can use the 
transportation analyses in this WM PEIS to make site-specific transportation decisions or, if necessary, 
conduct additional transportation analyses. DOE works with States, regional entities, and carriers during 
large shipping activities to ensure that safe routing alternatives and safe havens are utilized. 

Due to its programmatic nature , the WM PEIS uses representative routing for purposes of analysis and 
comparison of siting options . For the WM PEIS, representative truck and rail routes were determined 
for all possible pairs of origin and destination sites. The routes were selected to be consistent with existing 
routing practices and all applicable routing regulations and guidelines; however, because the routes were 
determined for the purposes of risk assessment, they do not necessarily represent actual routes that would 
be used to transport waste in the future . Transportation planning is described in Section 4.3.10 in 
Volume I. 

Specific transportation issues, including the determination transportation mode(s), will be addressed 
when actual waste management facilities are sited after sitewide or project-level NEPA review. The 
implementation of programmatic waste management decisions regarding actual transportation routes, 
modes, etc., will consider within its analysis of risks to human health and the environment such factors 
as historical transport modes at waste management sites , existing infrastructures, emergency response 
training programs and practices, and management skills of local and regional officials. 

The route characteristics most important to risk assessment include the total shipping distance between 
each origin-and-destination pair and the fractions of travel in rural, suburban, and urban zones of 
population density . The route selected determines the total potentially exposed population along a route 
and the expected frequency of transportation-related accidents . U.S. Department of Transportation (DOT) 
routing regulations for public highways are contained in 49 CPR 177 (also known as HM-164). DOT has 
no rail routing regulations . A vehicle transporting a shipment of a "highway route controlled quantity" of 
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radioactive materials is required by HM-164 to use the interstate highway system except under defined 
circumstances. arrier are required to use interstate c1rcum erential or bypass routes, if available, to 
avoid populous areas. Any State or Native American tribe may designate other "preferred highways" in 
place of or to supplement the interstate system. However, DOT can prohibit State and local restrictions. 
Further information on representative transportation routes is contained in Volume IV, Appendix E, and 
detailed route characteristics are provided in the technical reports prepared for each waste type. 

Section E.3.1 describes packaging requirements . All transportation-related activities must be in 
accordance with applicable regulations of DOT and NRC specified in 49 CFR 173 and 10 CFR 71. 
Section E.3.2 identifies representative packing and shipment/configurations by waste type . 

DOE is concerned the need for emergency preparedness in an around its sites. Emergency response 
plans are required on sites and in the surrounding communities by Federal, State, and local authorities 
that deal with emergency situations such as floods, tornadoes, and other natural or man-made disasters. 
These plans are continually updated. DOE, DOT, and the Federal Emergency Management Agency 
are available to assist with review of State and local authorities with their emergency plans . 

Emergency planning and preparedness is best done when actual shipping activities are in the planning 
stages. This includes coordinating notifications to State, Tribal, and local authorities where required . 
The WM PEIS is a programmatic document that uses representative routes (see Section E.4.2 in 
Volume IV) and source terms (Section E.6 .1) to obtain a nationwide perspective on the risks associated 
with transporting hazardous waste within the DOE complex. More detailed transportation planning will 
be performed at the site level when specific actions are decided. Such planning will be able to 
appropriately address the emergency planning measures required as determined by the specific waste to 
be shipped and the actual route(s) to be used, as described in Section 4.2 in Volume I. Especially for 
the large DOE sites, there is already a high level of emergency planning and preparedness in place, as 
discussed in Section E.9 in Volume IV. 

State and local police and fire departments have primary responsibility for responding to events that 
could endanger the health and welfare of their citizens . Most States maintain specialized teams capable 
of responding to hazardous materials incidents. Through the capabilities these teams currently possess 
for dealing with potential accidents involving other hazardous materials (e.g., hazardous chemicals), 
they should already have the capability to deal with most plausible accidents involving low-level waste 
and low-level mixed waste. Thus additional training for low-level waste and low-level mixed waste 
would most likely be minimal. However, some states would require additional training to respond to 
potential radioactive hazards resulting from transuranic waste or high-level waste transportation 
accidents. Currently, to assist in planning and preparedness for an unlikely, but theoretically possible, 
transportation emergency involving transuranic waste or high-level waste radioactive shipments, DOE 
does offer a variety of radiological emergency response resources and information to complement 
existing emergency preparedness programs, and will continue to maintain a comprehensive emergency 
management system, particularly for radiological emergencies. The emergency management system 
includes training courses, Regional Coordinating Offices, and DOE Radiological Assistance Program 
teams. 

DOE sites have plans and equipment to respond to accidents and other emergencies. DOE 
requirements for emergency response preparedness are contained in DOE Order 151 .1. 
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Comment (3272) 
The WM PEIS should fully address the economic and environmental impacts of routing waste 
shipments through the Las Vegas urban area and smaller communities in Clark County. DOE should 
obtain significant input by local government and Tribal stakeholders and should address a number of 
transportation-related issues including the cumulative impacts of rail or truck shipment of wastes from 
different DOE programs through Clark County; the health and safety risks associated with routing 
waste shipments along interstate highways that come close to or through densely populated urban areas; 
the need for local development of institutional controls and preparation for transportation emergencies, 
which could drain public funds; the potential for land along designated transportation routes to be 
devalued and changed from more to less desirable uses, and for tourism to decline; and the additive 
impacts on air quality due to traffic increases, congestion, and travel time. 

Response 
The health and safety risks associated with routing waste shipments along interstate highways and 
through urban areas is small, as identified in Appendix E. Section E.2.4 of the WM PEIS states that 
the impacts of transporting radioactive materials were evaluated for both routine transportation and for 
transportation accidents . The estimated health risk associated with routine transportation results from 
the potential exposure of individuals to low-levels of external radiation near the surface of shipments. 
The risk from transportation accidents involves the potential release and dispersal of radioactive 
material into the environment, with individuals exposed through a number of pathways, including 
inhalation and ingestion of contaminated food . 

Chapter 11 of the WM PEIS provides the cumulative impacts from other programs. The impacts from 
transportation are among those considered. More information on cumulative impacts for NTS can be 
found in Section 11.10. Other sources of risk include the shipments of DOE and commercial spent 
nuclear fuel, other DOE nuclear materials, radioisotopes used in medicine and other activities, and 
commercial waste. Table 11.20-3 summarizes existing and reasonably foreseeable shipments of 
radioactive materials that have been included in the assessment of cumulative transportation impacts, 
but are not a part of the alternatives. A discussion of these other shipments is contained in DOE, 
1995d. 

Emergency preparedness for transportation of radioactive wastes is a vital part of the transportation 
planning process. State and local police and fire departments have primary responsibility for 
responding to events that could endanger the health and welfare of their citizens, including 
transportation accidents. Most States maintain specialized hazardous materials response teams that 
could be activated to provide technical assistance and mitigation during emergencies. State teams are 
activated at the request of an Incident Commander or other appropriate State or local authority. The 
carrier also would provide technical response assistance to emergency responders as required by event 
scene conditions. 

DOE sites already have emergency plans and equipment to respond to accidents and other emergencies. 
DOE requirements for emergency response preparedness are contained in DOE Order 151.1. DOE 
also participates with other Federal agencies and State and local authorities to sponsor and occasionally 
fund radiological emergency response training throughout the United States. Training is usually 
provided for those responsible for public safety and emergency response to natural disasters or 
accidents . DOE provides Radiological Assistance Program teams of trained experts who are equipped 
and prepared to respond to an accident involving a shipment of radioactive materials, and to assist 
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State, local, d T ib l m rg ,. .. ..,nrnn..,,. per nnel , i nece ary . DOE, the U. . Department of 
Transportation, and the Federal Emergency Management Agency assist in review and modification of 
State and local emergency response plans, if requested. 

Emergency planning and preparedness is best done when actual shipping activities are in the planning 
stages. The WM PEIS is a high-level programmatic document that uses representative routes (see 
Section E.4.2) and source terms (see Section E.6.1) to obtain a nationwide perspective on the risks 
associated with transporting hazardous waste within the DOE complex. More detailed transportation 
planning will be performed at the site level when specific actions are decided. Such planning will 
appropriately address the emergency planning measures required as determined by the specific waste to 
be shipped and the actual route(s) to be used, as described in Section E.4.2. Especially for the large 
DOE sites, there is already a high level of emergency planning and preparedness in place, as discussed 
in Section E.9. 

DOE believes it has fully analyzed at the programmatic level, the human health, environmental, and 
socioeconomic impacts of the waste management alternatives. DOE recognizes that siting of waste 
management facilities might be perceived negatively by some persons; however, DOE believes that 
analysis of economic impacts of such negative perceptions would be too speculative. DOE is 
committed to managing its wastes to protect human health and the environment and will work with 
local communities to help ensure that negative perceptions and potential negative impacts are 
minimized. 

Sections C.4.2.1.2.1.3 and C.4.2.1.2.2.2 in Volume III of the WM PEIS identify the transportation 
sources assumptions that were used in the air quality impacts analysis. DOE believes the additive 
impacts on air quality due to traffic increases, congestion, and travel time are generally small to 
moderate, as shown in the Volume II Site Data Tables for NTS. 

Transportation mode and routing decisions will be made on a site-specific basis during the transportation 
planning process described in Section 4.3.10, in Volume I of the WM PEIS. Sites can use the 
transportation analyses in this WM PEIS to make site-specific transportation decisions or, if necessary, 
conduct additional transportation analyses. DOE proactively works with States, regional entities, and 
carriers during large shipping activities to ensure that safe routing alternatives and safe havens are utilized. 

Comment (3309) 
The WM PEIS estimate that rail transport would save $1. 7 to $1. 8 billion in 1994 dollars does not 
reconcile with DOE Nevada's judgment that rail provides no benefit for the types of low-level wastes 
currently disposed of at the Nevada Test Site (NTS). What costs per ton-mile are assumed in estimates 
of rail transport costs, and how do these compare with the industry average for freight shipment 
(2.5 cents per ton-mile in 1993)? A $1. 7 to $1.8 billion savings in operations costs (present value of 
about $1 billion over 20 years) would probably build a rail spur to NTS. The total costs of Centralized 
Alternatives 2 and 4 (which include the $1.7 to $1.8 billion additional costs of truck transport) could 
cover the capital costs of a rail spur. Is this an option that is available for consideration? 

Truck transport costs for low-level wastes are estimated at about $1,520 per cubic meter ($2.25 billion 
under Centralized Alternative 2, divided by 1,480,000 cubic meters), but at only $265 per cubic meter 
for low-level mixed waste disposal ($0.06 billion under Regionalized Alternative 3, divided by 
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226,000 cubic meter ). What accounts for the difference? Is the source reduction in mixed waste 
treatment greater than that in low-level waste treatment? 

Response 
The WM PEIS is a programmatic analysis of alternatives for treating , storing, and disposing of DOE 
waste. It does not compare specific transportation routes because decisions on routes will not be made 
based on the WM PEIS analysis. Therefore, it is beyond the scope of the WM PEIS to consider a 
possible rail spur to NTS. The routes in the PEIS were used for comparison of impacts across sites, 
and are intended to be representative of possible routes . 

The transportation cost analyses described in Volume I, Section 5.3.3, of the WM PEIS show that costs 
are identified on a national level by DOE waste types. Cost savings shown in Sections 6.10, 7.10, 
8.10, 9.10, and 10.10 in Volume I, for example, when truck is compared to rail , are based on a variety 
of assumptions identified in Appendix E in Volume IV. Therefore, transferring national savings to one 
site in order to make a construction decision is not appropriate . 

Centralized Alternative 2 for low-level waste identifies a cost difference of $1.82 billion between truck 
and rail transport. The commentor suggests utilizing this savings to build a rail spur at NTS . The 
$1.82 billion dollar cost savings is based on all sites using rail transport from Centralized Alternative 2 
for low-level waste. Thus, the savings cannot be transferred just to NTS . 

Other factors also affect the rail transport cost estimates. First, Volume I, Section 5.3 .3, describes that 
the cost analysis provides data that should fall plus or minus 30 % of actual costs using the waste 
volumes quantified in the alternatives . Second, waste to be shipped by rail could require an additional 
intermodal transfer (truck/rail) for sites without rail access, which would contribute to the overall cost. 
Third, a review of the transportation facilities at 35 DOE sites indicated that 15 have direct rail access 
on the site, 12 have access within 10 miles, and 8 have access between 10 and 100 miles. Other factors 
could also make rail shipments less desirable than truck shipments. For example, to be cost-effective, 
rail shipments probably would require the shipment of a large amount of waste at one time. Moreover, 
rail operations are less flexible or responsive to individual site needs than truck operations. 

Although Centralized Alternative 2 for low-level waste results in a cost savings using rail over truck, 
rail transport is more expensive than truck transport for high-level waste . Therefore, a rail spur at 
NTS cannot be justified on a national savings cost comparison. 

Actual transportation mode and routing decisions will be made on a site-specific basis during the 
transportation planning process. Sites can use the transportation analyses in this WM PEIS to make 
site-specific transportation decisions or, if necessary, conduct additional transportation analyses. DOE 
proactively works with States, regional entities, and carriers during large shipping activities to ensure 
that safe routing alternatives and safe havens are utilized . 

Transportation costs were calculated based on the number of shipments, the mass quantities requiring 
shipment, and the mileage between generator sites and treatment sites , generator sites and disposal 
sites, and treatment sites and disposal sites. Thus , the transportation costs also vary between the 
Regionalized and Centralized Alternatives based on the number of facilities to be used . Regionalized 
Alternative 3 for low-level mixed waste would require approximately 11,000 truck shipments . 
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entralized Alternative 2 or low-level waste would require approximately 257,000 truck shipments. 
This information is contained in Volume I, Tables 6.16-2 and 7.16-2, respectively . 

The commentor's comparison of costs between Centralized Alternative 2 for low-level waste and 
Regionalized Alternative 3 for low-level mixed waste cannot be made using just summary table 
transportation cost information. Volume I, Section 5.3.3, describes that trip price and cost-per-mile 
prices were established by reviewing transportation industry tariffs and practices. In order to compare 
transportation costs, information contained in Appendix E (Volume IV) is required. For the 
comparison cited by the commentor, the Centralized Alternative 2 for low-level waste (Volume IV, 
Table E-15) will include approximately 257,270 shipments covering 505 million miles . Volume IV, 
Table E-28, identifies that Regionalized Alternative 3 will include approximately 10,990 shipments 
over 14.9 million miles. By dividing the total costs by mileage, the cost of transporting for Centralized 
Alternative 2 low-level waste is $4.95 per mile and the cost of transporting Regionalized Alternative 3 
low-level mixed waste is $4.03 per mile. The number of shipments also factors into the cost. Thus, 
the comparison identified by the commentor is not valid. The cost evaluations should rather be based 
on information contained in Appendix E. 

The cost methodology is summarized in Volume III, Section C.3 .2.2.6, and is explained in greater 
detail in a technical report cited in Appendix C. 

Comment (3397) 
Volume I, Table 10 .16-1 : Mileage figures for Regionalized Alternative 2 seem wrong. Waste would 
be shipped the greatest distance for treatment at DOE sites, yet the total mileage figure is among the 
lowest. 

Response 
The mileage for Regionalized Alternative 2 is less than the mileage for Regionalized Alternative 1. It 
might appear at first glance in comparing the hazardous waste alternatives presented in Figures 10. 3-1 
through 10.3-4 in Volume I of the WM PEIS that waste would be shipped the greatest distance under 
Regionalized Alternative 2. Because only 10% of nonwastewater hazardous waste is shipped to 
commercial treatment centers under Regionalized Alternative 2, the number of shipments is 34,000 
rather than 50,000 under Regionalized Alternative 1 (see Table 10.4-7); therefore, the number of miles 
shipped under this alternative is actually less than under Regionalized Alternative 1. Fewer shipments 
equate to fewer miles. The additional 16,000 shipments under Regionalized Alternative 1 accounts for 
the vast mileage difference between Regionalized Alternatives 1 and 2. 

Comment (3402) 
Commentors are concerned about the condition of the rail system in and out of PGDP. There are 
several crossings that do not have crossing lights. The rails are in questionable condition in some 
places. There have been accidents with radioactive materials on these rail lines. 

Response 
If transportation of waste is required, DOE will consult with State and local officials prior to shipment. 
Any unique transportation concerns for a site will be considered during these consultations. Any 
measures necessary to mitigate potential transportation risks will be implemented after these 
consultations. The comments regarding the condition of the rail system in and out of PGDP have been 
forwarded to the DOE PGDP site office. 
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Comment (3613) 
There are no transportation maps found within the entire WM PEIS in regards to transportation of any 
type of waste. These maps/routes must be included along with a full analysis of the potential impacts 
from exposure, unregulated releases, and accidents in order for the WM PEIS to approach meeting 
NEPA requirements. Analysis must also include alternative routes in the case of a major accident 
irreparably damaging a route, particularly in cases where only one direct route might be available." 

Response 
Transportation mode and routing decisions will be made on a site-specific basis during the transportation 
planning process described in Section 4.3.10, in Volume I of the WM PEIS. Sites can use the 
transportation analyses in this WM PEIS to make site-specific transportation decisions or, if necessary, 
conduct additional transportation analyses . DOE proactively works with States, regional entities, and 
carriers during large shipping activities to ensure that safe routing alternatives and safe havens are utilized. 

As discussed in Volume IV, Section E.4 .2.1 of the WM PEIS, transportation risk analyses used 
representative routes that are consistent with current routing practices. However, these will not 
necessarily be the actual routes used . DOE has revised Volume I, Section 4.3.10, to explain how DOE 
would select the actual transportation routes for waste shipments. Since actual routes are not known, 
no maps were provided in the WM PEIS. However, a full analysis of the transportation impacts is 
provided in the WM PEIS in Appendix E. The analysis covers routine exposures to maximally exposed 
individuals and the collective population, accident risks to the collective populations along the shipping 
routes, and consequences to maximally exposed individuals and generic local population groups from 
the postulated most severe accident for each waste type 

NEPA requires DOE to evaluate reasonable alternatives when preparing an EIS. NEPA does not 
require DOE to look at all possible transportation alternative routes . The transportation planning 
process, described in Section 4.3.10 in Volume I of the PEIS, will identify alternative routes where 
necessary. Since the transportation activities for the WM PEIS could occur over the 20-year period of 
analysis, new highways will be constructed and highways currently in use could close . Thus, DOE will 
continue to be proactive in the transportation planning process to ensure safe transportation throughout. 

Comment (3615) 
Historically, there have been problems with the TRUPACT Type B container for contact-handled 
transuranic waste . Are the problems still the same? If not, how exactly have the past problems been 
resolved? What tests have been conducted to assure that the changes are adequate, and to what degree 
is safety certain? 

Response 
The original TRUPACT-I project was abandoned due to potential licensing issues. The TRUPACT-11 
project has replaced the TRUPACT-I project. The TRUPACT-11 canister would be used to transport 
contact-handled transuranic waste. These containers have been certified by NRC . To achieve NRC 
approval, these containers must endure fire, water, immersion, and free drops without leakage. Each 
container has the capacity to hold fourteen 55-gallon drums , two standard (0 .9-meter x 1.4-meter x 
1.8-meter [3.1-foot x 4.5-foot x 5.9-foot]) waste boxes, or a 10-drum overpack, which fits one standard 
waste box or ten 55-gallon drums. Each TRUPACT-11 has a total payload capacity of 2,835 kilograms 
(6,250 pounds). Up to three TRUPACT-lls could be transported on a specially designed trailer, and up 
to six containers could be carried on a specially-adapted rail car. 
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Additio 11 , during the manu acture o ome A -Ils, an inspection identified that the welds 
were inadequate. The TRUPACT-Ils with inadequate welds were rejected for use. 

Comment (3616) 
Historically, there have been problems with the NUPAC 72B cask. Has the NRC approved this cask 
for remote-handled (RH) transuranic waste?" 

Response 
The cask, which was referred to as the NUPAC-72B in the Draft WM PEIS, has been renamed to 
RH-72B. The original NUPAC-72B cask had not yet received NRC certification. Therefore any 
"problems" with the NUPAC-72B cask would have occurred while the cask was being developed. 
DOE currently is awaiting NRC certification of the RH-72B cask. The RH-72B cask must comply with 
all applicable safety and operational requirements in order to receive certification. 

Comment (3667) 
What happened to the plan for "parking areas" along the WIPP routes for offsite transportation to 
reduce the public's exposure? 

Response 
The WIPP transportation system still incorporates designated parking areas along all routes for use in 
bad weather. All DOE transportation carriers would be made aware of the WIPP designated parking 
areas for use in bad weather. 

Comment (3672) 
How will DOE dispose the absorbent overpacking when hazardous chemicals spill or seep into the 
packing during routine transportation? 

Response 
The absorbent overpacking is only needed for shipments of liquid waste, of which there would be very 
few between sites . If hazardous chemicals were to spill or seep into this packing during routine 
transportation, the packing itself would then be considered a hazardous material and would be handled 
according to the type of material it absorbed, and according to applicable regulations. 

Comment (3676) 
The WM PEIS scope does not include a number of public concerns that have been submitted to DOE in 
comments to various transportation-related PEIS, SEIS, and DEIS documents--such as safety concerns 
for the testing of the TRUPACT container, including the fact that the burn test is not done until last. 
While we understand that NRC regulations state the order of the testing series and burning is last, a 
worst-case scenario accident in the southwestern portion of the country would be an accident with a gas 
or propane transport truck where temperatures could reach 1400°F. Yet the burn test only rises to 
1275°F. 

Response 
The burn test is done last because any transportation-related fire would occur after impact. The burn 
test specified by the NRC in 10 CFR 71. 73 requires "an average flame temperature of at least 800°C 
(1475°F)," which is higher than 1400°F. 
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Comm nt (3696) 
The WM PEIS lacks any discussion of the historical transport modes that have been employed by 
DOE's various proposed sites. Historical modes are significant, since local and regional emergency 
response officials tend to be trained and familiar with, and have often already committed substantial 
resources to, managing shipments within such historical modes and routes . Thus, it might not make 
sense for DOE to suggest that a transport mode be shifted at a particular location based on small 
variations in modeled accident consequence probabilities if local and regional officials are much more 
prepared for and skilled in managing the existing transport mode. 

Response 
Transportation mode and routing decisions will be made on a site-specific basis during the 
transportation planning process. Sites can use the transportation analyses in this WM PEIS to make 
site-specific transportation decisions or, if necessary, conduct additional transportation analyses. 
Historical transport modes will be a major factor in determining a site's transportation mode. In the 
transportation planning process, DOE proactively works with States, regional entities, and carriers 
during large shipping activities to ensure that safe routing alternatives and safe havens are utilized. 

Historical transportation emergency response capabilities of a region affect routing and safe-haven 
decisions. DOE will consult with local and regional officials prior to large shipping activities . 
Section 4.3.10 in Volume I of the WM PEIS describes DOE's transportation activities including the 
transportation planning process. 

Comment (3872) 
The hazardous waste is dangerous enough. What safety precautions will DOE take during transport of 
waste in and out of the facilities? 

Response 
U.S. Department of Transportation and EPA regulations have been established to ensure that shipping 
hazardous waste is accomplished safely with minimum risk to transportation workers and the public. 
These regulations, which DOE has adopted as part of DOE Order 1450. lC, cover the packaging, 
handling, and transporting of hazardous material. 

Regulations that govern the transportation of hazardous materials are designed to protect the public 
from the potential dispersal of hazardous materials . The specification of standards for packaging 
hazardous materials is the primary regulatory approach for ensuring the public's safety. 

As stated in Section E.13 in Volume IV of the WM PEIS, the packaging requirements for a specific 
hazardous material are determined by the level of hazard the material would present as a result of an 
accidental release. In the Hazardous Materials Table (49 CFR 172.01), which lists more than 
4,000 chemicals in alphabetical order by proper shipping name, column eight supplies a reference 
number to a part of 49 CFR 173. The part specified describes shipping requirements for a particular 
chemical. 

Container acceptability is determined by performance-based tests (e .g., drop strength, leak resistance, 
hydrostatic pressure, stacking, and vibration) (49 CFR 173). A wide range of performance levels is 
required because of the broad spectrum of hazard levels presented by different hazardous materials . 
Hazardous wastes in the DOE complex are shipped mainly by 55-gallon drum or smaller containers, 
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and ingle-unit truck will likely e the predominant truck type used. Hazardous wast is hipped in 
accordance with U.S . Department of Transportation regulations. 

Part II of Appendix E of the WM PEIS provides more detail on the hazardous waste transportation risk 
assessment. 

Comment (3948) 
DOE has arbitrarily omitted barge and air transportation of nuclear materials from its WM PEIS. 

Response 
DOE did not arbitrarily omit barge and air transportation of nuclear materials. Section E.2.6 in 
Volume IV states that although radioactive waste can be transported by various modes, all shipments 
have been assumed to take place either by truck or rail. Shipments by barge, though feasible for some 
sites, have not been explicitly considered because this mode of transportation is somewhat limited and 
is not a reasonable programmatic alternative for the PEIS assessment. Similarly, shipment by aircraft 
was not considered a reasonable alternative due to cost, safety , and logistics. 

Comment (3981) 
Both the Portsmouth Plant and PGDP have major rail transport infrastructures already in place, 
obviously between the two facilities. Risk to the public along this rail route, residents within the region 
of the sites, and workers onsite from accidents and long-term low-dose exposure should be calculated 
by DOE as a transportation risk for both of these sites. By eliminating accidents onsite during loading 
and unloading activities , the agency has eliminated a major source of risk from transportation with low 
probability, but high impact. Historically, loading and unloading of hot canisters of highly enriched 
uranium has been a major source of accidents with severe consequences at the Portsmouth Plant. 

Response 
The transportation of non-waste materials is outside the scope of the WM PEIS. "Hot canisters" of 
highly enriched uranium are not considered waste and, therefore , were not analyzed in the WM PEIS. 
The Portsmouth Plant and PGDP have procedures in place to safely load and unload fresh highly 
enriched uranium canisters. 

Loading and unloading of waste onsite was analyzed. DOE has not eliminated accidents onsite during 
loading and unloading activities. Loading and unloading accidents are evaluated in the WM PEIS as 
facility accidents . Facility accidents are described in detail in Volume IV, Appendix F. 
Section F.2.4.1 in Volume IV, Selection and Categorization of Accident Initiators, describes that 
handling accidents were considered a subset of operational events initiated from within the facility that 
would initiate an accident. These accident sequences were then classified by frequency categories, as 
shown in Table F.2-2 in Volume IV. 

Transportation of waste between PGDP and the Portsmouth Plant was analyzed for Regionalized 
Alternatives for low-level mixed waste and low-level waste . The risk associated with the transport of 
low-level mixed waste and low-level waste between PGDP and the Portsmouth Plant was small. 
Volume IV, Appendix E, of the WM PEIS contains a detailed transportation risk assessment. 
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Comment (4148) 
Radiation exposure to the public from high-level nuclear waste shipment trucks and to dock workers 
unloading the waste at public ports should not be self-regulated by DOE. DOE should be required to 
keep public radiation exposure lower than the standards set by EPA and NRC. 

Response 
DOE will manage its waste handling and transportation activities in compliance with all applicable laws 
and regulations. Moreover, it is DOE's policy to maintain exposures at a level that is as low as 
reasonably achievable. 

Under the Atomic Energy Act, DOE has responsibility for developing its own standards for health and 
environmental protection for radiological materials. These standards are established in DOE Orders 
and regulations (e .g., 5400.5 and 10 CFR Part 835) that address the maximum allowable radiation 
doses for members of the general public and for workers, respectively. These levels are generally at 
least as low as those established by EPA and NRC for similar exposure situations. For hazardous 
chemical exposures, DOE complies with exposure levels established by EPA and the Occupational 
Safety and Health Administration. 

The U.S. Department of Transportation (DOT) and NRC have primary regulatory responsibility for the 
transportation of radioactive waste. In addition, DOE has formalized agreements with the NRC and 
DOT to delineate the responsibilities of each agency. All transportation-related activities must be in 
accordance with the applicable regulations of these agencies, as specified in 49 CFR 173 and 
10 CFR 71. Section 1.4.4 in Volume I of the WM PEIS describes the DOT and NRC transportation 
regulations. 

Comment (4324) 
A commentor asked DOE to contact the national Nuclear Waste Transportation Task Force of Citizens' 
Alert of Reno, Nevada, (702) 827-4200, to see what they have to say about trucking accidents 
generally and how devastating they are to the general public . 

Response 
DOE spoke to a representative of Citizens Alert in October 1996 regarding transportation issues and 
the overall WM PEIS. The representative stated that Citizens Alert agreed with the State of Nevada's 
comments, which can be located in the Response to Public Comments Index in Volume V of the 
WM PEIS. 

Transportation is an integral component of the analysis of alternatives considered for the WM PEIS. 
The magnitude of the transportation-related activities increase with each alternative, ranging from 
minimal transportation for the decentralized approaches, to more significant levels under the 
regionalized and some centralized approaches. Both radiological and nonradiological causes contribute 
to the overall transportation risk. The PEIS includes a detailed assessment of these risks for a complete 
range of credible transportation accidents for both rail and truck transportation, including low 
probability/high consequence and high probability/low consequence accidents. The results of the 
transportation analyses conducted in Appendix E show that impacts relating to the transport of waste 
analyzed in the WM PEIS, which include fatalities from radiation exposure, diesel exhaust emissions, 
and physical trauma from accidents, are low when compared to nationwide vehicle transportation 
yearly impacts. Comparatively, from 1971 to 1993 over one million persons were killed by physical 
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trauma in vehicular accidents in the U. The WM PEIS allows a site to choos ith r the true r rail 
transport mode. 

Actual transportation mode and routing decisions will be made on a site-specific basis during the 
transportation planning process. Sites can use the transportation analyses in this WM PEIS to make 
site-specific transportation decisions or, if necessary, conduct additional transportation analyses. DOE 
proactively works with States , regional entities, and carriers during large shipping activities to ensure 
that safe routing alternatives and safe havens are utilized. 

Comment (4453) 
DOE should include in its evaluation of transportation costs the costs and risks of loading and 
unloading waste and associated materials into suitable containers and loading and unloading the 
containers from vehicles ; the cost of planning; and the costs and risks to persons involved in escort 
services required during shipping. The impacts of alternatives to such escort services should also be 
evaluated. 

Response 
The costs of loading and unloading waste are facility operation costs that DOE has included in the 
support facility costs . No escort services are included for the shipments analyzed in the WM PEIS 
because the waste materials do not currently require escorts. In addition, information from other 
programs shows that for the programs that require escort services (i.e. , spent nuclear fuel), these 
services constitute only 20 % of transportation costs . Because transportation costs would not be large 
enough to affect WM PEIS decisions, there is no compelling reason to include the costs of escort 
vehicles . 

The risks of loading and unloading waste are facility operations risks that DOE has included in the 
description of facility risks. Such risks could be estimated from the scenarios evaluated for maximally 
exposed individuals . The risk for escort services would be much less than the risks for operators of the 
transportation vehicles . 

Comment (4475) 
The reference in Section 9.1 of the Draft WM PEIS Summary document refers to 295,000 truck 
shipments or more than 106,000 rail shipments of waste that occur at NTS . This seems like an 
unrealistic ratio, since a single rail shipment can have many cars of waste, while trucks typically have 
only one trailer (or three at most). 

Response 
The ratio of 295,000 truck shipments to 106,000 rail shipments is reasonable based on the discussion in 
Section E.3.2 .1 in Volume IV. The number reported for rail transportation is the number of railcars, 
not the number of trains . The shipment capacity ratio of a single railcar and a single tractor-truck 
trailer is roughly 3 to 1. Transportation impacts were calculated on a per-railcar basis. DOE 
considered only regular freight train service with one waste railcar per train, not special or dedicated 
train service, so that rail impacts would not be underestimated. 
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Comment (25) 
Many commentors urged DOE to stop producing nuclear waste; to consider recycling nuclear waste as 
part of treatment, and , in general, to focus on reducing waste volumes and waste generation; and to 
consider waste management alternatives that include the positive impacts of an aggressive pollution 
prevention program. Some suggested that DOE curtail its proposed Stockpile Stewardship and 
Management Program and other nuclear weapons research programs to prevent generation of wastes in 
the future. Some asked why so much more waste will be generated, when DOE facilities are required 
to set goals under the Hazardous Waste Minimization Plan to reduce the most persistent, 
bioaccumulative, and toxic constituents by 25% by 2000 and 50% by 2005 . Others asked if the DOE 
site nearest them has a waste minimization or pollution prevention program, and expressed a desire to 
be kept informed of the status and risks of such programs. 

Response 
The largest waste generation associated with the production of nuclear weapons resulted from the 
production of weapons-grade plutonium and highly enriched uranium used in the weapons . Both of 
these activities used large quantities of hazardous substances and generated a large volume of 
wastewater. With the end of the Cold War and subsequent reduction of nuclear weapons stockpiles, 
DOE foresees diminished short-term needs to produce weapons-grade plutonium and highly enriched 
uranium. 

DOE anticipates a continued reduction in the size of the nuclear weapons stockpile and plans to adapt 
its aging facilities to this new mission. Accordingly, DOE has proposed to consolidate the facilities 
associated with maintaining nuclear weapons . The alternatives for achieving a downsized nuclear 
weapons complex are analyzed in the Stockpile Stewardship and Management PEIS. However, nuclear 
weapons remain the cornerstone of the nation's security policy. Thus, DO E's responsibilities for 
ensuring the safety and reliability of the nuclear weapons stockpile will continue for the foreseeable 
future. In other words, DOE does not consider a shutdown of its nuclear weapons programs to be a 
reasonable alternative at this time. Based on the best available information at the time of the analysis 
on future waste generation, DOE assumed in the WM PEIS that current waste generation rates would 
continue for the next 20 years . Volume I, Section 1.8.1, describes DOE programs and actions that 
generates the waste analyzed in the WM PEIS. Curtailing the weapons program will not prevent 
production of waste by DOE in the future because waste is produced by other programs, such as 
energy research. 

DOE is strongly committed to pollution prevention and has a very aggressive pollution prevention 
program in place for several years . DOE strongly endorses pollution prevention, including recycling , 
where practical. Materials that cannot be recycled are considered waste and would be treated and 
disposed of, as appropriate . 

Appendix G in Volume IV of the PEIS describes the DOE Pollution Prevention Program, estimates 
source reductions for specific types of waste, and examines the effects on the Waste Management 
Program of a 50% reduction in future waste generation. Section 1.8.2 in Volume I of the PEIS has 
been revised to contain a discussion of DOE's Pollution Prevention Program Plan. This program 
applies to all DOE activities and all types of waste that these activities generate. Source reduction by 
generators in Defense Programs, Energy Research, and other DOE programs will reduce the amount 
and radioactivity level of waste coming into the waste management complex, reduce the cost of 
constructing waste management facilities , and reduce health risks to the public and workers . All DOE 
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sites have site-specific waste minimization and pollution prevention programs and plans that have 
resulted in many source-reduction successes , and the sites make these plans available to the public. 

DOE is committed to a policy of open dialogue with a broad range of stakeholders who have a wide 
variety of interests and concerns . In the process of making decisions , DOE views NEPA as a major 
vehicle for public information and dialogue on the analysis of environmental impacts . 

Comment (904) 
DOE should adopt an aggressive LLMW minimization program by examining the efforts of academic, 
medical, and industrial institutions, and by accessing and incorporating databases and resources from 
the EPA (e.g. , Office of Pollution Prevention and Toxics, Office of Research and Development , Office 
of Environmental Engineering and Technology Development) provided for generators of hazardous 
wastes . DOE should take into account waste minimization techniques including separation of waste 
streams, store-to-decay, etc. , in its LL W management strategies in light of the positive experiences in 
academia, industry , and medical institutions, and in light of the rapid escalation of LL W disposal costs. 

Response 
DOE has adopted an aggressive pollution prevention program, as required by Executive Order 12856 . 
DOE's pollution prevention program applies to all Department activities and all types of waste that 
these activities generate . In general, waste reduction is achieved through either source reduction or 
recycling. 

Appendix G in Volume IV of the WM PEIS describes the DOE pollution prevention program in some 
detail. Among other things, the program has a goal of reducing the generation of all waste types by 
50 % . DOE has waste minimization and pollution prevention programs and plans in place at all of its 
sites, and uses the information and experiences of others, including EPA, to achieve waste reduction 
goals . 

Comment (1608) 
The PEIS should use more conservative assumptions for the volume reduction treatment of LL W 
because the 50% reduction assumption appears to be too high. 

Response 
Volume reduction waste treatment technologies for low-level waste are capable of achieving far greater 
than 50% reductions in volume. Thus, a 50% volume reduction from treatment would be a 
conservative assumption. However, DOE assumes that the comment is directed, not toward volume 
reduction waste treatment, but toward the assumption in Appendix G that there is a 50 % decrease in 
annual generation of waste from pollution prevention efforts, i.e. source reduction. 

On August 3, 1993, President Clinton issued Executive Order 12856, Federal Compliance with Right
to-Know Laws and Pollution Prevention Requirements. To help ensure that Federal agencies manage 
their facilities to meet the objectives of the Pollution Prevention Act, a Federal statute , to the maximum 
extent possible , this Executive Order requires Federal agencies to develop voluntary goals to reduce 
pollutants by 50% . DOE is committed to complying with this Executive Order; thus , the WM PEIS 
assumes a 50% reduction in annual generation of waste . DOE understands that reductions in annual 
generation will vary from waste stream to waste stream. However, an average reduction of 50 % is not 
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necessarily optimistic . For example, Appendix G cites a reduction in the use of naphtha-ha ed ol ent 
of 90 % at the Pantex Plant. 

Comment (2045) 
BNL should be commended for and should continue its waste minimization efforts. 

Response 
Thank you for your comment. 

Comment (2390) 
Review and discuss resource and energy recovery plans in the treatment options for all non-radioactive 
and radioactive chemicals and materials. 

Response 
DOE's policy is to first reduce generation of potential waste, then recycle (i.e., resource recovery) or 
reuse the remaining material, where possible. Material that remains after recycling is waste, and is 
transferred to waste management facilities. The WM PEIS is concerned with waste management--the 
treatment, storage, and disposal of material for which there is no further use. As recycling allows 
material to be put to a beneficial use rather than becoming waste, it is not considered a waste 
management technique, per se, and is not evaluated in the WM PEIS. 

However, DOE is strongly committed to pollution prevention, which is achieved through (1) source 
reduction by reducing the quantity of waste that is transferred to DOE facilities and (2) recycling . 
Appendix G in Volume IV describes DOE's pollution prevention plans and initiatives. Appendix G 
also contains estimates of reductions in waste volumes that would go to treatment, storage, and disposal 
facilities , the cost of constructing and operating these facilities, and the human health risks from a 50% 
reduction in the annual generation of waste . 

Comment (2568) 
While it is encouraging to see DOE devote an entire appendix to waste minimization, it is time to go 
beyond talk and begin serious implementation of this very simple and extremely powerful idea 
complex-wide. This concept has the potential to save enormous sums of money by ensuring waste is 
never generated in the first place. Waste not created is waste that doesn't need to be managed and so 
cannot be mismanaged with all the attendant cost and publicity. DOE needs to tell the public what is 
being done to minimize generation of radioactive and chemical waste and should take steps to oppose 
lobbies and to be socially and environmentally responsible. 

Additionally, lessons learned and technology developed in implementing waste minimization can be 
transferred to private industry, enhancing their competitiveness and helping fulfill DOE's technology 
transfer mission . In addition to the action described in Appendix G, DOE should also (1) develop 
accounting systems to determine the cost savings associated with waste minimization and, conversely, 
the costs of continued waste generation, (2) track and publicize the progress or lack of it in achieving 
challenging waste minimization goals, and (3) develop charge-back systems so that generators "pay" 
for the storage, treatment, and disposal of the wastes they generate . 
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Response 
The purpose of Appendix G of the WM PEIS is to discuss how DOE's waste minimization and 
pollution prevention programs and practices could affect the volumes of waste that waste management 
facilities receive, and consequently, the need for the facilities. The appendix contains estimates of 
reductions in waste volumes, risks associated with waste management activities , and waste management 
costs resulting from pollution prevention. Due to the programmatic nature of the WM PEIS, the 
approach used reflects one method of estimating waste minimization impacts in the absence of site
specific goals for the reduction of wastes and pollution. The WM PEIS assumes a 50 % reduction in the 
future generation of waste to be handled by the waste management complex. DOE appreciates the 
suggestion to develop accounting systems to determine the cost savings associated with pollution 
prevention and the cost of continued waste generation. Costs in this context, however, involve 
uncertainties . In some instances, such as revamping operations to meet the waste reduction goal , the 
costs could be substantial and the net dollar gain through pollution prevention would be lower than 
projected. These latter costs cannot yet be calculated and are considered beyond the scope of the 
WM PEIS. 

Tracking progress in pollution prevention is key to a successful program. The DOE Office of Waste 
Management is responsible for coordinating and consolidating DOE's Waste Reduction Policy, in 
accordance with Executive Order 12856. Accordingly, DOE has published the Annual Report on 
Waste Generation and Waste Minimization and Pollution Prevention Cross-Cut Plan. Issues 
concerning charge-back systems and related incentives for reducing wastes are beyond the scope of 
WM PEIS , which analyzes programmatic siting options for waste management activities. 

Comment (3249) 
DOE must do everything feasible to reduce the production of radioactive and hazardous waste in its 
operations, including substituting less hazardous materials, reclaiming all heavy metals for reuse, using 
more labor-intensive practices, etc. 

Response 
On August 3, 1993, President Clinton issued Executive Order 12856, Federal Compliance with Right
to-Know Laws and Pollution Prevention Requirements. To help ensure that Federal agencies manage 
their facilities so that the objectives of the Pollution Prevention Act, a Federal statute , are met to the 
maximum extent possible, this Executive Order requires Federal agencies to develop voluntary goals to 
reduce pollutants by 50%. DOE is firmly committed to complying with this Executive Order and has 
developed the Pollution Prevention Program Plan, which serves as the principal guidance on the 
program. In addition, DOE sites have developed site-specific pollution prevention plans. This topic is 
discussed in Section 1.8 of the Summary document and in Volume IV, Appendix G. 

Comment (3291) 
According to Appendix G of the Draft WM PEIS, in the absence of approved installation-specific waste 
minimization plans, 'a simple assumption is made that source reduction will result in a 50 % reduction 
in the annual generation of each waste stream for each year of the time spans considered in the WM 
PEIS." While the statement notes that this is an arbitrary assumption, it also seems like an impossibly 
optimistic assumption, perhaps resulting in an underestimation of annual waste generation. 
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Response 
On August 3, 1993, President Clinton issued Executive Order 12856, Federal Compliance with Right
to-Know Laws and Pollution Prevention Requirements . To help ensure that Federal agencies manage 
their facilities so that the objective of the Pollution Prevention Act, a Federal statute, are met to the 
maximum extent possible, this Executive Order requires Federal agencies to develop voluntary goals to 
reduce pollutants by 50% ; DOE is committed to complying with this Executive Order. The 50% 
reduction in the annual generation of waste is the goal of the DOE Pollution Prevention Program Plan. 
It is understood that reduction in annual generation will vary from waste stream to waste stream, and 
recent DOE experience has shown that a greater-than-50% source reduction is achievable for some 
waste streams. Therefore, a 50% source reduction assumption for the pollution prevention analysis 
presented in Appendix G of the WM PEIS is reasonable. For example, Section G.2 in Volume IV cites 
a reduction in the use of naphtha-based solvents of 90% at the Pantex Plant. 

Comment (4354) 
If it costs more to treat the waste before burial, it's not worth the extra cost. 

Response 
A number of factors will contribute to the waste management decisions. Among these are 
environmental and social impacts, human health risk, and other considerations such as environmental 
justice. These factors must be weighed in addition to cost, and in many cases , factors such as human 
health risk must take precedence over cost in making a final determination. 

Comment (4569) 
Recycling radioactive waste by-products should be a priority for radioactive waste management. 

Response 
DOE's waste minimization/pollution prevention program, discussed in Appendix G, Section G.1. and 
briefly in Section 1.8.2, calls first for reducing the waste at its source, then for recycling of material 
not eliminated through this source reduction. Material that is left after source reduction and recycling 
is waste. The waste management process begins after source reduction and recycling , where possible, 
have occurred; therefore, these activities are not discussed as waste management practices in the 
WM PEIS. 

Comment (4572) 
National policy should focus on reducing or eliminating the production of radioactive and hazardous 
wastes. 

Response 
DOE has established a Pollution Prevention Program pursuant to Executive Order 12856. Appendix G 
(Volume IV) of the WM PEIS contains a description of this program. It is DOE's policy to prevent or 
reduce the production of waste to the extent possible . M~terials that remain after this waste 
minimization process are considered waste; certain of these wastes are the subject of the WM PEIS. 
Pollution prevention is considered as a mitigation measure in Chapter 12 in Volume I of the WM PEIS. 
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Comment (45) 
An alternative should be considered under which DOE would provide seed money in the private sector 
to help startup companies build LLMW treatment facilities . 

Response 
Section 1.7.4, which DOE added to Volume I of the WM PEIS, describes the use of commercial or 
privatized facilities . DOE expects treatment and disposal capacity at commercial facilities to increase 
in response to demand. DO E's Office of Waste Management has a program to investigate the potential 
for privatization to result in economic efficiencies. Specific privatization initiatives will be considered 
at the site level. 

Comment (189) 
Several commentors oppose the use of private contractors or commercial facilities for conducting waste 
management activities, particularly at LLNL. 

Response 
Section 1.7 .4, which DOE added to Volume I of the WM PEIS, describes the use of commercial or 
privatized facilities . 

Only DOE sites were analyzed in the WM PEIS as potential locations for waste management facilities. 
However, the Final WM PEIS does consider, at a conceptual level, the use of commercial waste 
management facilities. A new section (1.7 .4) was added to Volume I to discuss use of commercial 
facilities. As stated in Section 1. 7 .4, the impacts associated with DOE waste management facilities are 
expected to be representative of the impacts associated with private facilities on DOE sites. The 
impacts at offsite commercial facilities are generally not analyzed. DOE assumes that offsite facilities 
meet all applicable regulations and are permitted by the appropriate agencies. The regulator is likely to 
be a State agency or the NRC. The regulator will ensure that commercial facilities comply with all 
laws and regulations, including those related to safety. 

DOE believes that use of commercial contractors for waste management is reasonable, and should be 
evaluated at a site-specific level. Commercial waste management facilities must comply with all 
applicable laws and regulations. As discussed in Section 1.7.4 in Volume I of the WM PEIS, impacts 
of privatized facilities on DOE sites would be the same as those of DOE facilities. 

Comment (191) 
Several commentors asked DOE to analyze alternatives for privatization and commercialization of 
waste management for waste types other than hazardous waste. One commentor stated that DOE 
should identify private-market capacities, comparative costs, and availability; and evaluate the impacts 
of privatization on environmental health and safety . 

Another commentor pointed out that disposal and treatment of low level mixed and low level wastes at 
privately owned waste management sites are already underway and considered to be more viable than 
onsite treatment or disposal for many waste streams. In this context, the many alternatives that include 
significant treatment and disposal at ORR seem unrealistic, especially since the offsite waste streams 
slated for treatment and disposal at ORR are based on geographic proximity of the generation site to the 
disposal site, rather than on waste stream characteristics . Another commentor stated that future success 
using the commercial sector for waste management is anticipated and, therefore, the amounts of waste 
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Decisions on privatization are site-specific in nature , and therefore privatization would be addressed in 
sitewide or project-specific NEPA documents. However, although only DOE sites were analyzed as 
potential locations for waste management functions in the WM PEIS, the study did consider the use of 
commercial and privatized waste management facilities . DOE has revised Section 1.5 in Volume I and 
has added Section 1.7 .4 to discuss the issue of waste management privatization at DOE sites . DOE 
assumed that these facilities meet all applicable regulations and are permitted by the appropriate 
agencies . The impacts of private facilities on DOE sites are expected to be similar to impacts 
associated with DOE-owned waste management facilities, and DOE would maintain the flexibility to 
use private facilities. 

There are many offsite waste management facilities that are operated by private companies. It would 
be difficult to determine which facilities DOE would use, how much waste they would receive , and 
what types of waste they would receive . Therefore , the impacts at offsite commercial facilities are 
generally not analyzed . Again, these impacts would be considered in sitewide or project-specific 
NEPA documents. 

Comment (918) 
A commentor supports the DOE preference to not develop additional hazardous waste capacity and 
continue the use of commercial hazardous waste treatment. 

Response 
Thank you for your comment. 

Comment (2171) 
DOE received several comments regarding the authority and responsibility for the Portsmouth and 
Paducah Plants. One commentor asked DOE to explain who is in charge of the Portsmouth Plant; another 
commentor wanted DOE to clarify the regulatory relationship between DOE, NRC, and the United States 
Enrichment Corporation (USEC), and the jurisdiction over the radionuclides. The commentor stated that 
the permit issued to DOE would be coming up for a hearing in Kentucky and that under the permit, DOE 
would be solely responsible for waste generated by USEC and managed by DOE. The public would need 
to understand why USEC-generated wastes are not USEC's responsibility. Another commentor stated that 
if the low-level waste is generated by ongoing enrichment operations at PGDP, it is USEC's 
responsibility . Another commentor inquired about a statement by a DOE representative that DOE has 
been directed by Congress to take USEC wastes . The commentor asked if this was part of a 
Congressional appropriation and, if so, when was it done. 

Response 
From startup until July 1 1993, DOE and its predecessor agencies operated the Portsmouth Gaseous 
Diffusion Plant and the Paducah Gaseous Diffusion Plant. On July 1, 1993, USEC assumed 
responsibility for operating the Portsmouth Plant. USEC was established as an independent 
government corporation by the Energy Policy Act of 1992 (P.L. 102-486) as a transitional step toward 
the goal of fully privatizing uranium enrichment operations. Enrichment activities at the Portsmouth 
and Paducah Plants , and the wastes generated from these activities , have been managed by USEC since 
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July 1, 1993. Environmental restoration activitie ar ma ag y OE. egarding LLW 
management, as of July 1, 1993, USEC is responsible for LL W that is generated by USEC' s ongoing 
enrichment operations . However, the USEC Privatization Act (P.L. 104-134) provides that, upon 
request, DOE would accept this waste for disposal and would be reimbursed for its costs. LLW 
generated prior to July 1, 1993, remains DOE's respon~ibility and is included in the waste volume 
estimates for Portsmouth used in the PEIS. DOE is also responsible for the disposal of depleted 
uranium generated by USEC prior to privatization, as provided in the USEC Privatization Act. Until 
USEC receives its certificate of compliance from NRC, DOE is responsible for safety oversight with 
regard to radioactive materials at the Portsmouth and Paducah Plants, and with regard to USEC's 
operations. 

USEC plans to obtain a certificate of compliance from NRC, which would make it subject to NRC 
nuclear safety requirements. Should USEC become privatized, pursuant to the recently enacted USEC 
Privatization Act, it still would be subject to NRC safety requirements. 

Comment (2195) 
Does the WM PEIS address the issue of safety and compliance at commercial waste treatment sites 
where DOE wastes might be sent? 

Response 
Only DOE sites were analyzed in the WM PEIS as potential locations for waste management facilities . 
However, the Final WM PEIS does consider, at a conceptual level, the use of commercial waste 
management facilities. A new section (1.7.4) was added to Volume I to discuss use of commercial 
facilities . As stated in Section 1. 7.4, the impacts associated with DOE waste management facilities are 
expected to be representative of the impacts associated with private facilities on DOE sites . The 
impacts at offsite commercial facilities are generally not analyzed. DOE assumes that offsite facilities 
will meet all applicable regulations and will be permitted by the appropriate agencies prior to receiving 
DOE waste. The regulator is likely to be a State agency or the NRC. The regulator will ensure that 
commercial facilities comply with all laws and regulations, including those related to safety. DOE will 
not send waste to a facility for treatment that does not have the proper permits. 

Comment (3063) 
Another way to approach design and output would be to use "building fixed facilities" and 
"privatization" as paths forward in parallel. Then, compare the two approaches and select the WM 
activities most suitable to each option. 

Response 
DOE's policy is to use existing DOE facilities, where possible, to treat waste management wastes . 
New facilities would be constructed only when the capacities of the existing facilities were exceeded. 
There are many offsite waste management facilities that are operated by private companies. It would 
be difficult to determine which facilities DOE would use, how much waste they would receive, and 
what types of waste they would receive. 

Section 1. 7.4 has been added to Volume I of the WM PEIS to discuss the issue of waste management 
privatization at DOE sites. As stated in Section 1. 7 .4, the impacts associated with DOE waste 
management facilities are expected to be representative of the impacts of private facilities on DOE 
sites . 
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Although DOE identified preferred alternatives in the PEIS, decisions on privatization are site-specific, 
in nature, and would be addressed in site-speci 1c documents. Under either th egionalized, 
Centralized, or Decentralized Alternative categories, DOE would maintain the flexibility to use private 
facilities. 

Comment (3955) 
DOE is not fulfilling its responsibility to the public and workers at PGDP and the Portsmouth Plant by 
allowing privatization with little or no public involvement in the process and no EIS preparation other 
than considering both sites as major waste management sites. It seems that DOE is responsible for 
future land-use decisions for waste treatment and disposal, but has no responsibility in current site 
production operations. The interests of the workers and the public are not being adequately protected 
by this policy. 

Response 
As described in Section 2.5 of the WM PEIS Affected Environment Technical Report, on July 1, 1993, 
the United States Enrichment Corporation (USEC) assumed responsibility for operating PGDP and the 
Portsmouth Plant, pursuant to legislation passed by Congress (the USEC Privatization Act), not by a 
policy decision by DOE. USEC became responsible for wastes generated from enrichment activities at 
these facilities after July 1, 1993. Environmental restoration activities are managed by DOE. DOE is 
also responsible for managing waste management wastes generated prior to July 1, 1993, the date on 
which USEC assumed responsibility for operating PGDP and the Portsmouth Plant. DOE is also 
responsible for safety oversight with regard to radioactive materials at those sites and with regard to 
USEC's operations. 

Given this situation, PGDP and Portsmouth continue to be among the 54 sites for which DOE has some 
waste management responsibility and that are within the scope of the WM PEIS. See Volume I, 
Section 1.6.1, for a description of how DOE identified the major sites for evaluation. 

While the WM PEIS addresses programmatic waste management (i.e., storage, treatment, disposal, or 
a combination thereof), issues pertaining to decisions on the privatization of USEC, and the operation 
of USEC, are not within the scope of the WM PEIS. However, these issues are the subject of other 
NEPA reviews. 
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Comment (2270) 
DOE hould mak a firm commitment or give progra c ir c ion for ub idiary 1 t 1 o 
mitigate ecological impacts and to use native seed and plant stock for restoration whenever siting or 
building waste management facilities . In particular, the high shrub habitat at the Hanford Site should 
not be used because it is a critical habitat. 

Response 
As discussed in Section 5.4.4 in Volume I, the WM PEIS evaluated the potential for waste management 
actions to eliminate or disturb portions of existing nonsensitive terrestrial habitats as a result of the site 
clearing and excavation activities required to build waste treatment, storage, and disposal facilities. 
However, the WM PEIS does not identify or analyze specific locations for waste management facilities 
onsite. Therefore, site-specific impacts such as those on terrestrial habitats will be addressed in 
sitewide or project-level NEPA reviews. 

The WM PEIS analysis did assume that the severity of these impacts would generally be related to the 
amount of land disturbed in building waste management facilities compared to the overall extent of the 
range of the plant and animal species that constitute these habitats. The WM PEIS discusses the degree 
to which sites with sensitive habitats could be affected by noise or vibration disturbances, human 
presence, vehicle or equipment emissions, runoff, or encroachment by nearby waste management 
construction activities by estimating the percentage of available land required at a site for facility 
construction under any alternative. Available acreage was estimated from site development plans either 
by using land designated for waste management operations or subtracting the acreage of existing 
structures and sensitive habitats, such as wetlands and wildlife management areas, from the total site 
acreage. See Volume I, Sections 6.7.2, 7.7.2, 8.7.2, 9.7.2, and 10.7.2. 

DOE would have a great degree of flexibility in locating facilities on sites and can employ a range of 
mitigative measures so that site clearing to implement an alternative generally would not affect adjacent 
sensitive habitats. DOE has modified Section 12.2 in Volume I to include a recommendation that 
ecological mitigation by the use of native species for restoration be considered. However, selection of 
appropriate site-specific mitigation actions will be based on site-specific studies and plans. 

The high shrub (shrub-steppe) habitat at Hanford is not listed by the U.S. Fish and Wildlife Service as 
critical habitat; that is, habitat critical to the survival of a Federally listed endangered or threatened 
species. However, the habitat is considered priority habitat by the State of Washington, which has 
designated large and small blocks of shrub-steppe as priority habitat, because it possesses unique or 
significant value to many species. The State makes this classification determination based on the 
quality of the following attributes: comparatively high fish and wildlife density, comparatively high 
fish and wildlife species diversity, important fish and wildlife breeding habitat, important fish and 
wildlife seasonal ranges, important fish and wildlife movement corridors, limited availability, high 
vulnerability to habitat alteration, and unique or dependent specie~. 

t 
Almost the entire Hanford Site is classified as shrub-steppe and is, therefore, priority habitat. 
However, much of the site's habitat, including the habitat of the Central Plateau, the site of nearly all 
of Hanford's waste management operations, is previously disturbed. The site is criss-crossed with dirt 
roads; old concrete water tanks are scattered throughout the site; an abandoned gravel pit is centrally 
located on the site; and an old laydown yard (used during construction of the REDOX plant) is on the 
western end of the site. 
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Unlike the U.S. Fish and Wildlife Service's designations of critical habitat, Washington State's priority 
habitat designations have no associated legal requirements for habitat protection. However, 
DOE Order 430.1 requires that DOE consider ecosystem management and preservation values during 
all phases of Hanford Site operations. DOE intends to limit disturbances to priority habitats through 
the designation of future Hanford Site land uses . The Hanford Remedial Action Environmental Impact 
Statement and Comprehensive Land Use Plan (DOE/EIS-0222D), which is currently undergoing public 
review and comment, takes into account the preservation of valuable natural resources when 
developing broad classes of future land uses. When the ROD for this EIS is issued and land uses are 
designated , a Hanford Biological Resources Management Plan will be finalized (it is currently in draft 
form) to provide direction regarding the protection and enhancement of the natural environment. 

Comment (2423) 
Volume I, Section 1.7.3, states that, in most cases, impacts found significant can be mitigated or 
eliminated. Chapter 12, Mitigation Measures, covers only seven pages. For a document that covers 
waste management across the entire DOE complex for the next 20 years, this is a very large assumption 
and these seven pages are woefully inadequate. A greatly expanded discussion of mitigation measures 
is needed. 

Response 
Chapter 12 in Volume I provides general information on measures that are available to mitigate the 
impacts of alternatives considered in the WM PEIS. Sitewide or project-level NEPA reviews would 
consider mitigation measures in greater detail. The extent to which risks and impacts can be reduced 
or eliminated would depend on the facility designs and conditions at individual DOE sites. Chapter 12 
in the Final PEIS was revised to incorporate additional mitigation measures. 

Comment (3094) 
Table 12-1 should include "compensatory" mitigation in case DOE cannot avoid or minimize impacts. 

Response 
DOE added additional compensatory mitigation measures to Chapter 12 in Volume I of the WM PEIS. 

Comment (3203) 
Much of the 14,496 acres identified in Section 4.3.8 for waste management at the Hanford Site is 
located in areas of essential habitat. Reservation of space in the 200 West area for a potential national 
low-level and mixed-waste repository precluded consideration of that land for siting of the 
Environmental Restoration and Disposal Facility (ERDF). As a result, that facility was sited in pristine 
habitat. The ERDF Record of Decision (ROD) commits only to revegetation, not to remediation of the 
damage or to the use of native plant and seed stock. Many species that are listed or under 
consideration for listing as rare, threatened, or endangered rely on this precious habitat. 

Response 
The land area considered for waste management facility construction at the Hanford Site has been 
revised to include only the 6,000 acre Central Plateau area designated by the site for waste management 
activities . If new waste management facilities are proposed for Hanford in the WM PEIS Records of 
Decision, sitewide or project-level NEPA reviews (incorporating site-specific environmental data) will 
help determine whether a facility can be constructed and operated at a specific location on the site . In 
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addition, site-specific mitigation of potential adverse environmental impacts would be addressed in such 
reviews. 

The ERDF is on the 6,000 acre Central Plateau area . The CERCLA ROD for ERDF states that 
mitigation measures to reduce ecological impacts have been incorporated to satisfy the Remedial Action 
Objectives identified in Section 7(4)(1) through 7(4)(v). In addition, to comply with stipulations in the 
CERCLA ROD, DOE developed a Mitigation Action Plan in coordination with the Natural Resource 
Trustees for additional mitigation measures . 

A large portion of the site is high quality shrub-steppe habitat, but it is criss-crossed with dirt roads; old 
concrete water tanks are scattered throughout the site; an abandoned gravel pit is centrally located on 
the site; and an old laydown yard (used during construction of the REDOX plant) is on the western end 
of the site. 

It should be understood that almost the entire Hanford Site is classified as shrub-steppe and is, 
therefore, priority habitat. In general, the habitat of the Central Plateau previously disturbed and is the 
site of nearly all of Hanford's waste management operations . 

The State of Washington has designated large and small blocks of shrub-steppe as priority habitat, 
because it possesses unique or significant value to many species . The State makes this classification 
determination based on the quality of the following attributes: comparatively high fish and wildlife 
density, comparatively high fish and wildlife species diversity, important fish and wildlife breeding 
habitat, important fish and wildlife seasonal ranges, important fish and wildlife movement corridors, 
limited availability, high vulnerability to habitat alteration, and unique or dependent species . 

Although Washington State priority habitat designations have no associated legal requirements for 
habitat protection, DOE Order 430.1 requires that DOE consider ecosystem management and 
preservation values during all phases of Hanford Site operations . DOE intends to limit disturbances to 
priority habitats through the designation of future Hanford Site land uses. The Hanford Remedial 
Action Environmental Impact Statement and Comprehensive Land Use Plan (DOE/EIS-0222D), which 
is currently undergoing public review and comment, takes into account the preservation of valuable 
natural resources when developing broad classes of future land uses. When the ROD for this EIS is 
issued and land uses are designated, a Hanford Biological Resources Management Plan will be finalized 
(it is currently in draft form) to provide direction regarding the protection and enhancement of the 
natural environment. 

Comment (3293) 
Job training and retraining should specifically address the use of workers from the host local 
community. Also, preference should be given to contracting with businesses in the host local 
community. 

Response 
As required by NEPA and CEQ implementing regulations, Chapter 12 in Volume I of the WM PEIS 
provides general information about measures that are available to mitigate the impacts of alternatives 
considered in the PEIS. Site-specific mitigation measures could include job training and retraining (to 
help reduce demand for new employees who would inmigrate to regions and place additional demands 
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on local infrastructures) and cooperation and communication with existing industries to identify and 
take advantage of opportunities for diversification. See Table 12-1. 

The WM PEIS analysis of socioeconomic effects does consider both the availability of required labor in 
the region of influence (local hiring) and the potential for DOE-sponsored training and retraining 
programs to encourage local hiring. See Volume III, Section C.4.6.1.2. The analysis assumes that 
from 40 to 70% of construction jobs, and from 40 to 60% of operations and maintenance jobs would be 
filled from the local region. Several factors are assumed to influence the actual level of local hiring, 
including the current level of regional unemployment, local economic conditions, other local demand 
for labor skills, and the ability of the local labor force to provide the needed skills. As stated in 
Section C.4.6.1.2, the analysis also considers job training and retraining programs as a potential 
mitigation measure where population and demographic pressure due to inmigration might exist. The 
WM PEIS analysis assumed that at least 40 % of available operations and maintenance jobs will go to 
re-trainees, 30% will go to local workers, and 30% will go to inmigrants . 

DOE recognizes the influence that its site operations can have on the economies of the local regions of 
influence. Wherever possible, DOE will cooperate and communicate with existing business and 
industry to identify and take advantage of emerging opportunities for local development or 
diversification of the local economy. However, the establishment of a procurement policy favoring 
preferential consideration for industries in the local region is outside the scope of the WM PEIS . DOE 
procurement policy and contracting procedures, like all government contracting, are subject to the 
provisions of the Federal Acquisition Regulations. A policy to give preference to local business in the 
host communities would be more appropriate to the implementation phase of the waste management 
process after the WM PEIS Records of Decision are issued. Such a policy, if implemented, would be 
expected to conform to the Federal Acquisition Regulations . 

Comment (3658) 
We hope that DOE will install additional control measures to reduce the radionuclide emissions into the 
air to acceptable levels (meaning zero) if there are exceedances at LANL and WIPP. 

Response 
Releases from DOE facilities would comply with all applicable air quality regulations. Air quality 
analyses in the WM PEIS used generic technologies and scenarios that in some alternatives predicted 
exceedances of air quality standards at some sites . These predictions indicate that additional control 
measures would be needed at these sites if these alternatives are chosen. Such control measures might 
include facility designs and operational procedures to ensure that no air quality standards would be 
exceeded. 

Comment (4435) 
The WM PEIS should include a more detailed analysis of mitigation measures and of the extent to 
which such measures, associated uncertainties, and timing considerations could affect the relative 
impacts of alternatives . Alternative programs should be included to develop the necessary information, 
and this information should be reevaluated , in detail, at least every 5 years to determine if a 
supplemental PEIS or a new PEIS is warranted. 
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P ns 
Chapter 12 in Volume I of the WM PEIS provides general information about measures that are 
available to mitigate the impacts of alternatives considered in the PEIS. DOE added additional 
compensatory mitigation measures to Chapter 12 in the WM PEIS. These include programmatic and 
site-specific actions. However, the PEIS does not describe the effectiveness of these mitigation 
measures because effectiveness can be determined only from the specific design and application of the 
measure at a particular site. Sitewide or project-level NEPA reviews would evaluate mitigation 
measures in greater detail. The extent to which risks and impacts can be reduced or eliminated would 
depend on conditions at each DOE site. 

Disposal facilities are not expected to result in releases that exceed on drinking water standards, given 
the requirement that these facilities must satisfy performance standards in DOE Order 5820.2A. The 
mitigation measures and other steps required to meet these performance standards will vary by site, 
depending on the type and location of the facility. Mitigation measures, such as the design of the 
disposal unit, and specification of the waste form and other acceptance criteria are developed during the 
performance assessment process. 

DOE recognizes that certain management decisions could preclude other options in the future. 
However, DOE intends to make reasoned decisions regarding waste management only after 
consideration of a broad spectrum of information, including the availability of promising new 
technology and the efficacy of mitigation measures. Research in these areas is ongoing. 

Even though an impact statement adequately discusses the environmental impacts of a proposed action, 
situations can arise in which a supplemental impact statement is necessary . CEQ regulations require 
supplemental EISs when: 

• The agency makes substantial changes in the proposed action that are relevant to environmental 
concerns; 

• There are significant new circumstances or information relevant to environmental concerns and 
bearing on the proposed action or its impacts (40 CPR 1502.9(c)(l)) . 

An agency might also prepare a supplemental statement if it decides that it will further the purposes of 
the Act (40 CPR 1502.9(c)(l)(iii)) . 

In the notice entitled "Forty Most Asked Questions Concerning CEQ's National Environmental Policy 
Act Regulations, " the CEQ indicates that, as a rule of thumb, if the proposal has not yet been 
implemented or if the EIS concerns an ongoing program, an EIS that is more than 5 years old should 
be carefully reexamined to determine if the criteria in Section 1502.9 compels preparation of an EIS 
supplement (46 Fed. Reg . 18026 (1981)). 

In accordance with the CEQ regulations and DOE's NEPA regulations, DOE would prepare a 
supplemental NEPA analysis for the WM PEIS if significant new circumstances or information relevant 
to the environment and the proposed action or its impacts arose. If DOE prepared a supplemental 
analysis , that document would discuss the circumstances that are pertinent to deciding whether to 
prepare a supplemental EIS . DOE cannot determine at this time whether a supplemental analysis would 
be required. Although the DOE NEPA regulations suggest that a supplemental NEPA analysis be 
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prepared every 5 years for sitewide NEPA documents , they do not contain guideline for preparing 
supplemental NEPA analyses for programmatic NEPA documents. 

Comment (4456) 
What mitigation measures and alternative technologies were considered for the treatment of 
tritium-containing wastes to reduce the release of the tritium to the environment? 

Given the high concentrations of radionuclides in groundwater, treatment of groundwater to correct the 
radionuclide problem should be considered, in addition to the waste acceptance criteria and the 
environmental impacts of plausible actions that might be needed to meet potential criteria. 

Response 
In addition to reducing tritium release to the environment, the WM PEIS considered two approaches to 
testing with tritium contamination: isotopic separation techniques and separation of tritium-containing 
wastes for storage until the tritium decays to harmless levels of radioactivity . The first approach was 
judged prohibitively expensive for bulk treatment. The second approach, however, was considered 
feasible, given the approximately 12-year half-life of tritium. DOE added this information regarding 
the tritium problem to Volume IV, Section H.4 .1.1, of the WM PEIS. 

Comment (4560) 
Criteria should be developed for issuing a supplemental WM PEIS (preferably an Environmental 
Restoration and Waste Management PEIS) to reevaluate the alternatives when enough information 
becomes available to evaluate the impacts of locating activities at optimized locations on sites . 
Programmatic alternatives that would develop the data needed for this purpose on different schedules 
should also be considered. 

Response 
The CEQ regulations (40 CFR 1500-1508) and DOE NEPA regulations (10 CFR 1021) contain criteria 
to help DOE determine when it must prepare an EIS. These criteria also apply to preparing a 
supplement to a NEPA document. Specifically, a supplemental EIS might be needed if there are 
significant new circumstances or information relevant to environmental concerns. DOE has a policy to 
reconsider site-specific EIS studies every 5 years, if necessary, but there is no guidance on when to 
supplement a programmatic EIS . 

Comment (4561) 
DOE should evaluate programmatic alternatives for development of better methods (and parameters) 
for risk assessment that could provide better information for programmatic decisionmaking, along with 
improved methods of displaying risk assessment results. 

Uncertainties in the modeling and in the data used for modeling should be quantified, when possible, 
and used to identify areas where adequate information is currently unavailable to make final 
programmatic decisions. This information should be used to analyze the role of further monitoring and 
research in refining DOE's decisionmaking process, and to evaluate alternatives to current programs. 

A detailed review of available information should be performed at least every 5 years to determine if 
enough•new information is available to warrant a new or supplemental PEIS. 
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Response 
The purpose of the WM PEIS is to evaluate the environmental impacts associated with alternatlv s that 
address DOE's need to better manage its waste. This management has been defined as treating , 
storing, or disposing of five types of waste. The environmental impacts to be assessed are those 
physical impacts that may occur when facilities are constructed or operated. This is further discussed 
in Chapter 2, Volume I, of the PEIS. 

The assessment of these alternatives includes many different methods detailed in Chapter 5 in 
Volume I, some of which include health risk assessments. The commentor's recommendation that 
DOE should develop better methods for risk assessment is being considered, but not in the context of 
alternatives which might cause physical impacts to the environment, and thus require an environmental 
impact assessment. Rather, better assessment methods are associated with the methodology that could 
be used to assess impacts. The assessment methods, themselves, will not cause impacts to the 
environment and do not fall within the definition of major actions requiring National Environmental 
Policy Act review . 

The WM PEIS health risk impacts analysis used conceptual waste management facilities, the best 
available data at the time of the analysis, state-of-the-art models , and conservative assumptions to 
develop screening-level estimates of the potential health risks associated with waste treatment, storage, 
disposal, and transportation. These estimates were used to provide relative comparisons of impacts 
among the proposed waste management alternatives . 

Human health risk assessment results are conditional estimates that are influenced to a large extent by 
the many assumptions that must be made to account for an insufficient understanding of biological 
processes or a lack of information on contaminant or receptor behavior. Therefore, in evaluating risk 
estimate results, it is important to recognize that uncertainties are involved in analysis in order to place 
the risk estimates in proper perspective. Uncertainties associated with the risk assessment methodology 
used in the PEIS analyses are discussed in Volume I, Section 5.4, and Volume III, Appendix D. 

Sitewide or project-level NEPA reviews will be better able to utilize additional site-specific information 
on the exact siting of waste management facilities , hydrogeological, meteorological and population 
demographic parameters , and specific mitigation methods , to provide more refined estimates of 
potential impacts . 

Even though an impact statement adequately discusses the environmental impacts of a proposed action, 
situations can arise in which a supplemental impact statement is necessary . CEQ regulations require 
supplemental EISs when: 

• The agency makes substantial changes in the proposed action that are relevant to environmental 
concerns; 

• There are significant new circumstances or information relevant to environmental concerns and 
bearing on the proposed action or its impacts (40 CFR 1502.9(c)(l)). 

An agency might also prepare a supplemental statement if it decides that it will further the purposes of 
the Act (40 CFR 1502.9(c)(l)(iii)) . 
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In the notice entitled "Forty Most Asked Questions Concerning CEQ's National Environmental Policy 
Act Regulations," the CEQ indicates that, as a rule of thumb, if the proposal has not yet been 
implemented or if the EIS concerns an ongoing program, an EIS that is more than 5 years old should 
be carefully reexamined to determine if the criteria in Section 1502.9 compels preparation of an EIS 
supplement (46 Fed. Reg. 18026 (1981)). 

In accordance with the CEQ regulations and DOE's NEPA regulations, DOE would prepare a 
supplemental NEPA analysis for the WM PEIS if significant new circumstances or information relevant 
to the environment and the proposed action or its impacts arose. If DOE prepared a supplemental 
analysis, that document would discuss the circumstances that are pertinent to deciding whether to 
prepare a supplemental EIS. DOE cannot determine at this time whether a supplemental analysis would 
be required. Although the DOE NEPA regulations suggest that a supplemental NEPA analysis be 
prepared every 5 years for sitewide NEPA documents, they do not contain guidelines for preparing 
supplemental NEPA analyses for programmatic NEPA documents. 

Comment (4562) 
Trade-offs between more shielding (resulting in less radiation impacts) and additional volumes of waste 
with their associated increases in conventional pollution and safety impacts should be analyzed as part 
of the WM PEIS. 

Response 
Because of the conservative assumptions in the WM PEIS analysis, potential shielding between the 
shipment and the receptor is not factored into the estimate of potential health risks from radiation 
exposure during transportation. 

Comment (4563) 
Regarding mitigation measures, the WM PEIS should consider new, more restrictive, worker 
protection and environmental standards, along with the use of robots to do work that would otherwise 
exceed the new worker-protection standards. 

Response 
DOE complies with all applicable laws and to protect human health and the environment in undertaking 
its waste management responsibilities. Moreover, DOE believes that existing standards adequately 
protect human health (both workers and the public) and the environment. Although worker protection 
and environmental laws and standards might change over time, DOE cannot predict such changes or 
their applicability to the mitigation measures discussed in the WM PEIS. 
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Comment (27) 
If the WM PEIS contains information different from the 1993 Integrated Data Base Report, the 
difference needs to be thoroughly explained . 

Response 
The Draft WM PEIS identified the sources of volume data for each type of waste. Those sources 
represented the best available data at the time of the analysis on how much waste there was, and where 
it was at the time DOE prepared the Draft WM PEIS . Many of those sources have since been updated . 
Therefore, the Final WM PEIS provides an update of all of the site-specific waste volumes for low
level waste, low-level mixed waste, and transuranic waste, and has performed a reanalysis of impacts at 
selected sites (see Volume IV, Appendix I). Appendix I discusses why these waste volumes have 
changed and how they qualitatively affect the WM PEIS impacts analysis . 

Comment (164) 
Waste volumes could shrink drastically if the criteria for classification, for example 100 nanocuries per 
gram for transuranic waste, were relaxed. This should apply to low-level waste and low-level mixed 
waste as well . 

Response 
As is DOE policy, the WM PEIS applies current waste classification criteria, which is consistent with 
existing statutory definitions of waste types, to the existing and projected waste volumes . Current waste 
classification criteria would not be relaxed unless the statutory definitions were amended. 

While it is true that relaxing the criteria for transuranic waste would reduce the amount of that waste type, 
it would increase the amount of low-level waste and low-level mixed waste. The definitions of low-level 
waste and low-level mixed waste do not set radioactivity thresholds below which the waste is not 
considered to be radioactive . 

Comment (195) 
A commentor believes that DOE should be dealing with low-level mixed, low-level, transuranic , and 
high-level wastes in similar ways. 

Response 
Similarities between waste types were considered in the WM PEIS; however, each waste type has unique 
physical and regulatory requirements and must be managed separately. See WM PEIS Volume I, 
Section 1.5. 

Comment (476) 
The WM PEIS needs to clarify whether wastewater volumes are included in waste totals , and where the 
wastewater from the sludges goes . 

Response 
The Draft WM PEIS included wastewaters in the volume totals for low-level mixed waste, low-level 
waste, and transuranic waste. DOE would continue to manage this wastewater at each site . Other 
wastewaters that are the subject of the WM PEIS analysis do not constitute large volumes and DOE is 
likely to recycle them to minimize treatment requirements ; however, the waste volume totals do include 
wastewaters . 
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ince the raft WM PEI was published, DOE has released updated waste-volume data ( ee 
Appendix I in Volume IV of the Final PEIS) . These data include wastewater in the volumes for low
level mixed waste and transuranic waste, but not in the volumes for low-level waste. DOE used the 
revised data to reanalyze impacts of selected sites that might be significantly affected by the new data. 

The WM PEIS high-level waste analysis addressed only the impacts of the storage and transportation of 
vitrified high-level waste in canisters . The hazardous waste analysis did not include wastewater in the 
total volume of hazardous waste because of the DOE policy to manage existing wastewater on the 
generator sites due to the difficulty and expense of transporting it. 

The total sludge volume includes the water in sludge wastes . The wastewater that is derived from 
sludge processing is not included in the primary waste streams because it is already included in the 
sludge volume. 

Comment (1087) 
DOE should explain why the waste volumes in the Draft WM PEIS for Fernald Environmental 
Management Project (FEMP), including those in Table 4-2, are so much lower than the actual waste 
volumes at FEMP. The numbers are confusing and should be revised in the Final PEIS to include the 
actual waste volumes at FEMP. DOE should explain the source .of the waste-volume data used in the 
PEIS for FEMP, especially for low-level waste . 

Response 
The Draft WM PEIS identified the sources of volume data for each type of waste. Those sources 
represented the best available information at the time of the analysis on how much waste there was, and 
where it was at the time DOE prepared the Draft PEIS. 

Sites continually characterize their wastes, and implement pollution prevention practices; these activities 
can change estimates of waste volumes. DOE has released updated waste-volume data, which is 
incorporated in the Final WM PEIS analysis (see Appendix I in Volume IV) . The sources for these 
updated data are provided, along with a discussion of how the new data affected the WM PEIS analysis . 

DOE considers FEMP low-level waste to be environmental restoration waste, not waste management 
waste. The 1995 Integrated Data Base (the source of new low-level waste data) reported no waste 
management wastes generated or stored at FEMP, and projected no waste management waste generation 
for the future . The WM PEIS Low-Level Waste Inventory Technical Report provides details on the 
amounts and characteristics of low-level waste that would be treated at FEMP under some alternatives . 
This technical report is available in the DOE public reading rooms listed in Section 1.9 in Volume I of the 
Final WM PEIS. 

The WM PEIS does not evaluate environmental restoration alternatives and, therefore, does not 
quantitatively evaluate environmental restoration wastes at FEMP or other sites . The impacts of 
environmental restoration activities at FEMP are evaluated in site-specific CERCLA documents including: 

• Feasibility Study/Proposed Plan for Operable Unit 1, Final, Fernald Environmental Management 
Project (DOE/EA-0938) ; 
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• Feasibility tudy Report for Operable Unit 4, Final, Fernald Environmental Management Project 
(DOE/EIS-0195); 

• Feasibility Study Report/Environmental Assessment for Operable Unit 2, Final, Fernald Environmental 
Management Project (DOE/EA-0953) ; 

• Feasibility Study Report for Operable Unit 5, Final, Fernald Environmental Management Project; and 

• Operable Unit 3 Final Remedial Investigation/Feasibility Study Report, Final, Fernald Environmental 
Management Project. 

Comment (1105) 
DOE should provide more information about the amounts and types of wastes potentially coming to 
FEMP for treatment. 

Response 
In relation to the treatment of waste from other sites, DOE considered FEMP as a potential treatment site 
for low-level mixed waste and low-level waste . Under Regionalized Alternative 1 for low-level mixed 
waste, FEMP would receive low-level mixed waste for treatment from Argonne National Laboratory-East 
(ANL-E,) Ames Laboratory, and the Mound Plant, which would increase FEMP treatment volume 
requirements such that 76% of its total treatment volumes would come from other sites. (See Volume I, 
Table 6.3-3 .) Under Regionalized Alternative 2, FEMP would receive low-level waste for treatment 
from ANL-E, Ames, Mound, and Fermi National Accelerator Laboratory. Since all FEMP onsite low
level waste is categorized as environmental restoration waste, 100% of FEMP's treatment volume would 
come from other sites (see Table 7.3-4). No other low-level mixed waste or low-level waste management 
alternatives would require FEMP to treat wastes from other sites. Table 6.1-1 lists the estimated total 
volume of low-level mixed waste from waste management activities at each of the 37 low-level mixed 
wastes sites . Table 7 .1-1 lists the total estimated low-level waste volumes at those sites. 

Details on the amounts and characteristics of low-level mixed waste and low-level waste that would come 
to FEMP from these sites are provided in the Low-Level Mixed Waste Technical Report prepared for the 
WM PEIS (ANL/EAD/TM-32, Draft-April 1995) and the Low-Level Waste Technical Report prepared 
for the WM PEIS (ANL/EAD/TM-20, Draft-April 1995). These reports are available in the DOE public 
reading rooms listed in Section 1. 9 in Volume I of the Final WM PEIS . 

Comment (1530) 
WM PEIS authors must not have read the Baseline Environmental Management Report (BEMR), because 
there are vast discrepancies between the waste numbers in the PEIS and the waste. 

Response 
The 1996 BEMR identifies all activities and projects in the DOE Environmental Management Program. 
The WM PEIS focuses only on the waste management portion of that program. Furthermore, the 
WM PEIS considers only current waste management waste inventories plus 20 years of generation, 
while BEMR considers wastes in inventory plus generation over each site's life cycle, which might 
extend over 75 years . Section 1.8 .2 describes BEMR and its relationship to the PEIS . 
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The PEIS uses BEMR as a source only for estimates of envir.onmental restoration waste volumes . 
Volume I, Chapters 6 through 10 of the PEIS , identify other sources of PEIS waste volumes . The 
Final PEIS considers the 1996 BEMR environmental restoration waste volumes (see Appendix B in 
Volume III and Chapters 6, 7, and 8 in Volume I). 

Comment (1584) 
Given the existing problems with plutonium at the Rocky Flats Environmental Technology Site 
(RFETS), the Hanford Site, and the Savannah River Site (SRS) , the WM PEIS ignores the dangers 
associated with plutonium, which will still be undecayed after 10,000 years and, contrary to some DOE 
statements, can move through the soil. 

Response 
Depending on the isotopes and level of radioactivity, there can be plutonium in four of the waste types 
(transuranic, high-level, low-level mixed, or low-level) considered in the WM PEIS . Moreover, the 
different plutonium isotopes have different half-lives; some decay faster than others. DOE analyzed the 
waste streams that contain plutonium isotopes for potential environmental impacts . 

As described in the WM PEIS, DOE proposes to dispose of transuranic waste, including that containing 
plutonium, at WIPP. DOE is addressing the potential impacts of transuranic waste disposal at WIPP in 
the WIPP SEIS-11. The WM PEIS evaluates the impacts of disposing of low-level and low-level mixed 
wastes at several facilities . It assumes breaches at disposal facilities and provides models of wastes 
containing plutonium moving through the environment. It estimates little or no plutonium in 
groundwater (see Site Data Tables, Volume II) . The WM PEIS also describes impacts to workers and 
offsite populations from exposure to plutonium. DOE is in the process of stabilizing and repackaging 
weapons-usable fissile materials such as plutonium and placing them in safe, secure storage. For 
plutonium, these corrective actions were developed in response to DOE's Plutonium Vulnerability 
Management Plan (DOE/EM-0199), the assessment by DOE's Plutonium Working Group Report 
(DOE/EH-0415), and recommendations made by the Defense Nuclear Facilities Safety Board to 
improve the remediation of the sites where plutonium is currently stored. 

A number of NEPA documents are currently available that address plutonium at RFETS, the Hanford 
Site, and SRS. The Storage and Disposition of Weapons-Usable Fissile Materials PEIS considers 
surplus plutonium materials Department-wide. The stabilization, concentration, and storage of 
plutonium residues, as well as non-weapons-usable waste, is covered in the RFETS Environmental 
Assessment on Solid Residues Treatment, Repackaging , and Storage, the SRS F-Canyon Plutonium 
Solutions EIS, and the Hanford Plutonium Finishing Plant Complex EIS. These documents are 
available to the public . Additional NEPA documents (such as the Rocky Flats Plutonium Residues and 
Scrub Alloy EIS) will be prepared to further address plutonium within the DOE complex. 

The 1995 Base_line Environmental Management Report provides information on possible plutonium 
problems at DOE sites. At RFETS, soil contamination is highest east and southeast of the temporary 
storage area (903 Pad) where DOE used steel drums to store plutonium-contaminated industrial oils 
from 1958 to 1968. DOE used TRX facilities at SRS for experimental work and the development and 
demonstration of new processes . The old TRX seepage basin was the main contributor to SRS 
groundwater contamination, with concentrations of plutonium exceeding the primary drinking water 
standard. There are also concentrations of plutonium in soil or groundwater above established limits at 
the Hanford Site. 
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Most plutonium compound are only lightly ol 1 i water and, ther fo r , have bilit i 
most soils. DOE recently completed the Performance Evaluation of the Technical Capabilities of DOE 
Sites for Disposal of Mixed Low-Level Waste (DOE/ID-10521/2). This report classifies the mobility of 
plutonium as high, medium, or low. Of the 15 sites considered in the report, only the Oak Ridge 
Reservation (ORR) was in the medium mobility class. 

Comment (1652) 
Commentors suggested that DOE change the classifications and definitions of waste because they either 
lack sufficient waste characterization or are classified by production source or management risks rather 
than by health risks. 

Response 
The commentors correctly point out that the definition of wastes have different bases--some are defined 
by source, some by physical characteristics, and some by exception. Although a waste type may be 
broadly defined to encompass wastes that potentially pose a wide range of health risks, DOE's 
management in effect classifies the waste according to health risk. One example is waste acceptance 
criteria for disposal of low-level waste. These waste acceptance criteria require that wastes that would 
pose higher risks to groundwater because of physical, chemical, or radiological characteristics be 
stabilized. 

In the WM PEIS, low-level waste and low-level mixed waste are divided into "alpha" and "non-alpha." 
Low-level waste, low-level mixed waste, and transuranic waste are divided into "contact-handled" and 
"remote-handled." These divisions are made in recognition of what is required to protect the health of 
waste management workers. Thus, it is not necessary to change the definitions of waste types for DOE 
to manage waste according to the health risks they pose. 

Comment (1830) 
Commentors expressed concerns that the projected waste volumes used for the WM PEIS analysis are 
based on 1994 and earlier data. The designation of ANL-E as a major site and the WM PEIS impact 
analysis for ANL-E are based on inflated radioactive waste projections and alternatives that do not fit. 
For low-level mixed waste, a projected volume of 8,410 cubic meters was listed in the data tables. The 
PEIS acknowledges that this figure is 60 times higher than is currently estimated by ANL-E. The 
document cites similarly inflated estimates for BNL. It is ominous that DOE should consider a factor 
of 60 applied in this circumstance to be realistically conservative. This approach renders the evaluation 
of alternatives meaningless. Based on the approach taken for these two sites, the credibility of any of 
the data in the report is questionable. DOE should work with the DOE Operations Offices to obtain 
correct data, recalculate the numbers, and conduct a more accurate, meaningful analysis. 

Response 
The Draft WM PEIS used low-level mixed waste information from DOE's 1994 Mixed Waste 
Inventory Report. The Final WM PEIS contains mixed waste information for ANL-E from the 1995 
Mixed Waste Inventory Report which estimates the volume of mixed waste (inventory plus 20 years of 
generation) at ANL-E to be 159 cubic meters. DOE did not reanalyze waste management at BNL using 
new waste-volume data. The previous analysis, although likely to be conservative, was considered 
sufficiently accurate for programmatic decisions. See Section 3.7 in Volume I for DOE's preferred 
alternatives, and the reasons they are preferred, for all waste types, including low-level mixed waste. 
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Appendix I in Volume IV provides detailed information on 1995 data for low-level waste , low-level 
mixed waste, and transuranic waste . DOE examined these data for each site to determine whether a 
reevaluation of impacts was required. The criteria applied and sites chosen for reanalysis are also 
identified in Appendix I. 

Identification as a "major site" does not mean the site will be selected as a site for waste management 
activities. The major site concept, which is explained in Section 1.6.1 in Volume I of the WM PEIS, is 
intended to facilitate the analysis in terms of alternatives considered and to allow for meaningful 
comparison of programmatic waste management options. ANL-E fits the WM PEIS definition of a 
major site. 

Comment (2079) 
In Volume I, Chapter 1, the box titled, "Types of Radioactivity" states that dense materials are the best 
shield for neutrons. This is incorrect; hydrogenous materials (water or wax) are the best shield. 

Response 
DOE corrected the Summary document and Chapter 1 in Volume I of the WM PEIS to indicate that 
hydrogenous materials, like water, are more effective than dense materials for shielding neutrons . 

Comment (2140) 
DOE should explain what type and quantity of waste will be generated by the particle accelerator 
scheduled to be at BNL in 1999. 

Response 
The Relativistic Heavy Ion Collider (RHIC) is currently scheduled to be completed in 1999. DOE 
prepared an environmental assessment in 1991 to evaluate potential environmental impacts associated 
with the construction and operation of RHIC. Based on 1989 waste generation data for BNL, it was 
estimated that RHIC would increase BNL's generation of solid waste by 5 % , hazardous non-radioactive 
waste by 2 % , and low-level radioactive waste by 4 % . The radioactive low-level waste would be 
mainly in the form of activated target material. Based on the most recent data, less than 1 % of the low
level radioactive waste generated in the DOE complex is generated at BNL. 

The Final WM PEIS uses more recent waste-volume data that were not available when the Draft 
WM PEIS was prepared. A discussion of the new waste volumes is provided in Volume IV, 
Appendix I, of the Final PEIS . 

Comment (2142) 
DOE should explain what wastes would be produced from transmuting and partitioning wastes at BNL. 

Response 
DOE assumes that this comment refers to using nuclear reactions to transmute long-lived radionuclides 
to short-lived or stable nuclides . Such transmutation could take place in accelerators or nuclear 
reactors. One transmutation reaction that has been considered concerns technetium-99, a troublesome 
radionuclide with a half-life of 225,000 years . In this process, technetium-99 would be bombarded 
with neutrons to form technetium-100, which decays quickly (16-second half-life) to ruthenium-100, 
which is stable. Transmutation also applies to waste containing fissionable fertile nuclides (nuclides 
will be transmuted to fissionable nuclides upon neutron absorption), such as those in uranium, thorium, 
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a uranic waste. Th effect ""r""•'" 1 ng-live ertile radionuclides into shorter-lived 
fission products through the fission process. These fission products would be disposed of as low-level 
radioactive waste . Also, useful heat would be produced. 

The following caveats apply to transmutation: (1) demonstration of the process has not been applied to 
transuranic waste and (2) it is a technology that has not yet been proven acceptable for production-size 
facilities . 

The low-level waste data used in the Draft WM PEIS were taken from the 1992 Integrated Data Base. 
For the Final PEIS, the waste estimates have been updated using the 1995 Integrated Data Base. 
Approximately 1 % of the curie content of the low-level mixed waste at BNL is either technetium-99 or 
a fissionable fertile nuclide and potentially suitable for transmutation. 

Comment (2154) 
Commentors asked whether classified waste is considered in the WM PEIS, and stated that DOE should 
declassify all waste volumes at all sites. The public cannot decide what to do until all the wastes have 
been openly identified. 

Response 
A classified waste, which requires protection against unauthorized information or material disclosure 
for reasons of national security, is a special-case waste when there is no management plan for it. Such 
waste would be managed as a special-case. As further discussed in Volume I, Section 1.5 .6, of the 
Final WM PEIS, special-case waste is not considered in the WM PEIS. Special-case wastes account 
for less than 4 % of low-level waste, low-level mixed waste, and transuranic waste inventories . 

Comment (2155) 
Does DOE classify platinum as a waste? There is platinum onsite at Portsmouth. 

Response 
DOE waste could contain traces of platinum and, therefore, could be considered waste. For the WM 
PEIS analysis, DOE used standard radiological profiles for each site and made assumptions about the 
concentration of each waste type in each treatability group based on available data on the origins of the 
waste. None of these profiles contained platinum. Most of the radioactive isotopes of platinum have 
short half-lives (days or hours) and it is a fairly inert metal. 

Comment (2172) 
Ninety-nine percent of all wastes are liquids, but were left out of the WM PEIS. DOE admits that under a 
number of alternatives, Hanford exceeds its total wastewater treatment capacity. Hanford exceeds it even 
under current proposals without sending more waste here to be treated. 

Response 
Contaminated wastewater generated at a DOE site is treated at that site . The process residues from this 
treatment are included in the waste volumes considered in the WM PEIS, as were the volumes of low
level waste, low-level mixed waste, and transuranic waste wastewater as available from the data 
sources identified in the Draft PEIS. The Final WM PEIS does not evaluate low-level waste 
wastewater. 
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At the Hanford Site, a large volume of secondary low-level mixed waste and low-level waste 
wastewater is projected from management of high-level waste . (More detail could be obtained from the 
Tanlc Waste Remediation System EIS .) This wastewater is also excluded from WM PEIS evaluations 
of low-level mixed waste and low-level waste. It is considered to be part of high-level waste treatment, 
which is not within the scope of the WM PEIS . 

Under no alternative in the PEIS is there liquid waste that will be shipped to Hanford for treatment at a 
wastewater treatment facility . However, some alternatives evaluated in the WM PEIS could require 
additional wastewater treatment capacity at the Hanford Site. This is shown in Tables 11.6-1 and 
11.6-2 in Volume I, which displays the range of combined waste management alternative impacts and 
the range of cumulative impacts respectively at the Hanford Site. 

Comment (2269) 
A review of the 200 Area West Study shows that the plutonium numbers are invalid for that area. The 
data show all the same isotopic mix, which was done for reasons of national security. For this reason, 
DOE should be careful about using the Hanford Environmental Information System database numbers 
in the PEIS. 

Response 
Special nuclear materials are not usually classified as wastes and, therefore, are outside the scope of the 
WM PEIS. The storage and disposition of weapons-usable fissile materials is analyzed in a separate PEIS. 

The Draft WM PEIS identified the sources of the waste-volume data used. These sources represented the 
best available data at the time of the analysis on how much waste there was, and where it was at the time 
the Draft WM PEIS was prepared. Appendix I in Volume IV of the Final WM PEIS uses the most recent 
databases to update the site-specific waste volumes. 

Some nuclides of plutonium are fissile. Therefore, plutonium can be used to sustain a nuclear chain 
reaction in a nuclear reactor or a weapon. Plutonium in a material of sufficient purity could be used in 
weapons. Management of such material is addressed in the Storage and Disposition of Weapons-Usable 
Fissile Materials PEIS . 

Waste generated in the DOE complex that is contaminated with plutonium would be either low-level 
waste, low-level mixed waste, or transuranic waste. The WM PEIS does not use the Hanford 
Environmental Information System database. The data bases that are used for these waste types are 
referenced in Chapters 6 through 8 in Volume I and in Appendix I in Volume IV. 

Comment (2329) 
It is not clear what categories and volumes of wastes are to be treated by the Toxic Substances Control 
Act (TSCA) incinerator, the Scientific Ecology Group (SEG) unit, and other planned installations at 
Oak Ridge National Laboratory (ORNL). 

Response 
The WM PEIS analyzes siting options for treatment, storage, and disposal of waste on a programmatic 
scale. The categories and volumes of waste to be treated at the Oak Ridge Reservation (ORR) depend 
on waste type and siting option, or alternative. For each waste type , the PEIS shows the treatment 
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eque ce y y ical and chemical ch r t i i . ple, igure 7 .2-1 in Volume I shows that 
combustibles and organic liquids would undergo thermal treatment, such as incineration. 

The TSCA incinerator, located at the K-25 Site, is a facility for destroying mixed waste , hazardous 
waste, and certain chemical substances covered by the TSCA. The 1994 low-level mixed waste 
incineration capacity for ORR was 13,500 cubic meters per year. 

SEG is a private company that provides low-level waste processing services. According to a recent 
NRC report (NUREG/CR-6147), there is an SEG supercompactor near ORR that handled more than 
1 million cubic feet of low-level waste during 1989. The WM PEIS considered supercompaction as a 
technology for treating compactible low-level waste. SEG also operates an incinerator at the ORR. 

The WM PEIS does not provide determinations of which facilities to use at a site, although it provides 
credit for existing capacities in the evaluation of impacts. Thus, the existing treatment capacity at the 
TSCA facility is considered and construction impacts are not listed for wastes that could be treated in 
the TSCA facility . The WM PEIS also does not make determinations of whether to treat waste onsite 
or use a commercial facility such as SEG. These determinations will be made after site-level 
evaluations. 

The technical reports available in the DOE public reading rooms listed in Section 1. 9 in Volume I of 
the Final WM PEIS contain more information on categories and volumes of waste . 

Comment (2332) 
It is not clear what becomes of the solid residue and what weight is given to issues related to 
transportation of contaminated feeds and residues at ORR. 

Response 
The WM PEIS evaluated the impacts of routing wastes requiring treatment and or disposal through a 
series of facilities, referred to as a treatment train. This analysis accounted for 100 % of the entering 
material (feeds) and exiting material (residues) as they were routed from each facility to the next 

I 
appropriate facility for treatment. At the conclusion of treatment, residues were routed to disposal. Any 
waste shipped offsite was appropriately packaged and certified before shipment. Figure 6 .2-1 in 
Volume I, as an example, shows the PEIS flow diagram for low-level mixed waste. 

DOE analyzed transportation impacts associated with each waste management alternative as wastes were 
routed to other sites for treatment and/or disposal. Both truck and rail transportation were considered 
using computerized routing models following the general principle of minimizing distance and 
transportation time. Transportation routes were selected to be consistent with DOE's current routing 
practices and all applicable U.S. Department of Transportation regulations. Sections 6.2.4, 7 .2.4, 8.2.4, 
and 9.2.4 in Volume I and Appendix E in Volume IV contain more detail on transportation. 

Therefore, contaminated feeds and residues are included in wastes routed to disposal following treatment, 
and are considered in the evaluation of transportation and disposal impacts . 
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Comm nt (2336) 
The WM PEIS deals in only a cursory fashion with liquid wastes , although the possibility of expensive 
and embarrassing events from this category seem more likely than from many on which the WM PEIS 
focused . 

Response 
While the WM PEIS covers five waste types, those wastes are not homogenous and are derived from 
thousands of different waste streams. Therefore, the wastes were combined into treatment groups for 
purposes of developing treatment system designs (see Volume I, Section 5.2.1). Each treatment group is 
identified with one of the five waste types considered in the WM PEIS and a treatment method, where 
appropriate, that EPA recognizes as meeting the requirements of RCRA. For the WM PEIS analysis, the 
physical structure of the waste was used for the initial sort for treatment grouping. 

At the most basic level of analysis, all waste can be grouped into six physical categories using common 
engineering criteria design parameters, which also served as the initial set of treatment categories. Wastes 
could be subjected to more than one treatment process before being suitable for disposal. These physical 
categories considered in the WM PEIS include aqueous liquids and organic liquids. Aqueous liquids are 
primarily water with organic content less than 1 % (such as wastewater) and organic liquids are liquids and 
slurries with organic content greater than 1 % (such as solvents) . 

Liquids are included in the generic treatment plan for the different physical waste forms . For example , 
Figure 6.2-1 in Volume I shows the WM PEIS flow diagram for low-level mixed waste. 

Comment (2392) 
Volume I, Table 1.6-2, gives volumes and percent of wastes at major sites . The WM PEIS should 
present species by volumes and curies for all wastes. By describing relative size in volumes rather than 
providing the information in curies, the reader can readily be misled. For example, the graph would 
lead one to believe that both Hanford and INEL have more transuranic waste issues to address than 
does SRS and LANL, whereas if one were to look at curies (what one cares about when it comes to 
exposure) the SRS transuranic waste issues are by far the largest of any of the DOE sites . In addition, 
presenting transuranic wastes by only physical volume favors sites with plutonium-239 versus sites with 
mostly plutonium-238, which could place SRS and LANL at a funding disadvantage relative to Hanford 
and INEL. The use of volumes as the measure of waste obscures rather than clarifies the nature and 
extent of waste management problems elsewhere as well , and places some sites at a funding 
disadvantage. 

Response 
Both volumes and curies are important for the evaluation of impacts for each alternative. Waste 
volume is a primary criterion for identifying sites as potential locations for waste management activities 
under the various alternatives . Waste volume is a readily understandable measure of wastes at each 
site , and is presented in Volume I. Information on total radioactivity cannot be accurately presented 
without detailed information on the radiological profiles--as noted in the comment. However, the 
radiological profile data are voluminous. Consequently, this information is contained in the technical 
reports referenced in Volume I, Section 15.2 , and available in the DOE public reading rooms listed in 
Section 1. 9 in Volume I. 
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Broad radioactive categories (contact- versus remote-handled , alpha versus non-alpha) are also 
important in the development of alternatives. They are also important in estimating costs and impacts 
associated with resource use . The source terms for risk contain detailed radiological profiles for each 
site and are presented in the technical reports . However, risk is one of the major impact categories 
analyzed for all alternatives . The results of the risk analyses are summarized in Volume I. 

As discussed in the technical reports, the source terms were developed by assigning profiles to waste 
streams groupings , then by routing those waste steams through the treatment trains--keeping an account 
of the radiologic content of each part of the waste flow. For transuranic wastes, for example, the 
curies of plutonium-238 versus plutonium-239 are tracked throughout the streams and specific 
radionuclides such as plutonium-238 and americium-241 drive the risks. Appendix D identifies for 
each waste type those radionuclides that are risk drivers. 

The WM PEIS is not intended to be a mechanism for controlling funding at various DOE sites. 
However, DOE believes that the WM PEIS accurately portrays the importance of the radiological 
characteristics, as well as the volumes of wastes to decisionmakers who allocate resources . 

Comment (2431) 
Data presented in Volume I, Table 4-2, for INEL list values that are inconsistent with other DOE 
documents, including the sources listed in Section 5. 2 .1. The listed inventories for mixed waste are 
less than inventories listed in the INEL Site Treatment Plan. Programmatic decisions (i.e. , assumptions 
made during the analysis of risk, impacts, and costs) based on this data are a concern that should be 
addressed. 

Response 
As stated in Volume I, Section 5.2.1, DOE revises the databases used for the WM PEIS as new data 
become available. The Draft WM PEIS used the latest data available for low-level mixed waste , which 
was the 1994 Mixed Waste Inventory Report. Changes in waste inventories at INEL or at other sites 
could affect the size of proposed facilities, but are not likely to affect basic conclusions based on the 
PEIS. Appendix I in Volume IV of the Final PEIS addresses how more recent waste-volume data, 
including data from the 1995 Mixed Waste Inventory Report, could affect the analysis of WM PEIS 
alternatives. 

Comment (2434) 
It would be helpful if the tables defining the alternatives showed amounts of offsite waste (of each type) 
to be treated or disposed of at each site under each alternative and/or the percentage of total DOE 
complex waste (of each type) to be treated or disposed of at each site under each alternative (not just 
the percentage of waste to be treated or disposed of at each site that came from off site). 

Response 
The amount of waste that would be treated and disposed of at treatment and disposal sites under each 
alternative is in the supporting technical reports for waste types. The technical reports are available in 
the DOE public reading rooms listed in Section 1.9 in Volume I of the Final WM PEIS. The amount 
of offsite waste each site would treat and dispose of can be determined using the volumes identified in 
the technical reports and the percentages identified in Volume I of the PEIS . 
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Comment (2439) 
In Volume I, Table 7.1-1, the total for INEL is wrong. It should be 104,000. 

Response 
The inventory of 3,500 cubic meters and 20-year projected generation of 101 ,000 cubic meters has 
been rounded up to 105,000 cubic meters in Table 7.1-1 in Volume I. 

Comment (2807) 
Volume I, Section 1.5.6, of the Draft WM PEIS refers to some low-level waste (LLW) that , "because 
of its high radioactivity levels, cannot currently be disposed of at existing DOE LLW disposal 
facilities .. . " If some LLW is so radioactive, it is a misnomer to characterize it with the term "low
level." This misleads the public into thinking that all of this waste is relatively innocuous. Therefore , 
LL W of this nature should be given a new and distinct term and should be handled separately and with 
greater care than LL W that fits the implied definition of the term. 

Response 
Section 1.5.6 in Volume I of the WM PEIS describes wastes that are not considered in this document. 
Such wastes include special-case waste and commercial greater-than-Class-C (GTCC) LLW. Special
case waste is defined as radioactive waste owned or generated by DOE that does not fit into typical 
management plans developed for the major radioactive waste types such as high-level waste, low-level 
waste, and transuranic waste. Examples of special-case waste are (1) LLW that, because of its high 
radioactivity levels, cannot currently be disposed of at existing DOE LL W disposal facilities without 
exceeding their performance standards and (2) transuranic waste that cannot meet geologic disposal 
acceptance criteria. 

Under the Low-Level Radioactive Waste Policy Amendments Act of 1985 (42 USC 2021), DOE is also 
responsible for commercially generated GTCC LL W. GTCC exceeds NRC concentration limits for 
Class C LLW specified in 10 CPR 61 and, thus, exceeds limits for shallow land burial. Commercial 
GTCC LL W includes activated metals, process wastes, other contaminated solids generated from the 
operation of commercial nuclear power plants, and radioactive materials that are used in minerals 
exploration and as part of medical treatments. Because of their high radioactivity levels and long half
lives, special-case wastes and GTCC LLW must be isolated for hundreds or, in many cases, thousands 
of years . Unlike transuranic waste and high-level waste., however, neither of these waste types is 
authorized under the Nuclear Waste Policy Act (42 USC 10101-10270) for disposal in a geologic 
repository. Further, both special-case wastes and GTCC LLW vary considerably in their nature . DOE 
is currently developing strategies for both GTCC LL W and special-case waste that include disposal. 
On March 13, 1995, DOE published a notice in the Federal Register inviting interested parties to 
provide input into the development of strategies. Subsequently, two workshops were held to discuss 
preliminary strategies. Based on the input received, alternative strategies will be evaluated in a NEPA 
review once a proposal is developed. 

Comment (2823) 
In Volume I, Section 1.1, provide a reference, citation, or basis for classifying test specimens as low
level waste . 
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Response 
DOE revised Section 1.1 to indicate that DOE Order 5820.2A is the source for the statement about the 
classification of test specimens. 

Comment (2905) 
The WM PEIS does not characterize the waste streams at the sites well enough to enable the public to 
make constructive suggestions regarding the proposals . Additional information that would be useful for 
each waste classification at each site includes: 

• Weight and volume of each waste stream; 
• Level of radioactivity for each waste stream; 
• Volume of waste by radioactivity level ranges and half-lives; 
• Post-treatment volume for permanent disposal; 
• Nature of non-hazardous substrate(s): State, carbonaceous, mineral, metal , etc .; 
• Nature of contaminants : organic/inorganic, species, amount, concentration, half-life , if 

applicable; 
• Potentially applicable processing and storage technologies, including required means of 

handling, e.g., contact or remote; 
• Feasibility of transporting waste across sites for treatment and permanent disposal ; mode of 

transportation available at each site, e .g., truck, rail; 
• Suitability of treatment methods (e.g., compaction, combustion, vitrification, etc.) ; 
• Relative cost of treatment; 
• Future manpower availability and requirements at each site; 
• Permanent disposal requirements and existing suitable site disposal facilities. 

Response 
The WM PEIS analyzes the potential impacts of managing wastes containing hazardous chemicals and 
radioactive isotopes. The chemicals/isotopes represented in DOE waste are numerous and diverse and 
reflect the spectrum of activities that DOE conducts. DOE manages these chemicals and isotopes 
according to broad waste types : high-level waste, low-level waste, low-level mixed waste, transuranic 
waste, and hazardous waste . The WM PEIS is organized according to these waste types . It is 
important to note, however, that risk analyses were based on individual chemicals and radionuclides. 

A detailed discussion of waste characterization data used for the analysis of impacts in the WM PEIS is 
contained in the technical reports listed at the back of Volume I. These technical reports are available 
in the DOE public reading rooms listed in Section 1.9 in Volume I. For example, the reports authored 
by Argonne National Laboratory (ANL) show weight and mass of the waste stream groups (aggregates 
of the more than 2,000 streams in DOE) analyzed at each site, radioactivity levels and radiological 
profile (curies by radionuclide and percentage in the waste stream of each of the waste stream groups), 
disposal volumes, chemical-physical structure of the waste stream groups, and concentrations of 
contaminants in the waste groups. The ANL reports also give technical specifications for the 
technologies assumed for the analysis and the assumed existing facilities at each site. Other reports 
authored by the Idaho National Engineering Laboratory (INEL) detail costs and resources. 

A more general discussion of these elements of the analytic methods employed by the WM PEIS is 
contained in Volume I, Chapter 5, and in Appendices C and Din Volume III . The WM PEIS does not 
contain a discussion of onsite transportation capabilities. The PEIS analysis assumed adequate 
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tran portation onsite and conducted a representative assessment of impacts using one site as its model. 
More detailed analyses of onsite transportation options will be included in site-level analyses, as 
appropriate. 

The WM PEIS is not intended to provide the detail necessary to make all waste management decisions . 
Rather , it provides a broad, programmatic analysis of waste management across the DOE complex 
upon which strategic and programmatic decisions can be based. To address the issue of safe and 
efficient management of such wastes, DOE first needed to develop an overall picture. For purposes of 
this programmatic analysis , POE made broad assumptions about waste characteristics and management 
practices . Before implementing Department-wide waste management strategies , additional NEPA 
reviews will likely be necessary to identify the precise location, capacity, and design of facilities at the 
individual DOE sites. Implications of specific waste characteristics would also be addressed in such 
reviews. 

Comment (2910) 
The wastes are generally characterized by volume. The Final WM PEIS should explain whether these 
are before or after treatment. 

Response 
The WM PEIS analyzes waste volumes for hazardous waste, low-level waste , low-level mixed waste, and 
transuranic waste before treatment (with the exception of certain wastes in storage that might have been 
treated, and evaporated wastewater) and high-level waste volumes after treatment. The PEIS analyzes the 
treatment activity and makes assumptions on final waste forms (volumes) to evaluate disposal alternatives . 
The PEIS limits its evaluation of high-level waste to alternatives for storing waste that has been treated . 
DOE considers the treatment of high-level waste a site-specific activity , since this waste will not be 
shipped for treatment and is , therefore, beyond the scope of the WM PEIS . 

Comment (2937) 
It should be made clear whether wastes generated from weapons dismantlement and processing surplus 
enriched uranium are included. 

Response 
The WM PEIS does not specifically address wastes from the processing of surplus highly enriched 
uranium (HEU). When DOE estimated volumes of low-level waste and low-level mixed waste volumes 
for the PEIS analysis, it did not consider the disposition of surplus highly enriched uranium. DOE will 
estimate volumes of waste from processing surplus HEU in the Disposition of Surplus Highly Enriched 
Uranium EIS and nuclear weapons assembly/disassembly in the Stockpile Stewardship and Management 
PEIS. The waste volume estimates in the WM PEIS are conservative and would cover the minor volumes 
of wastes DOE expects to generate from processing surplus HEU and weapons dismantlement. 
Appendix I in Volume IV of the Final PEIS provides the latest available information on waste inventories . 

Comment (3032) 
DOE should use current data in Table 1.6-2 and state if the data are limited to waste management 
waste . 
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Response 
Tables 1.6-2 and 1.6-3 in Volume I of the WM PEIS presents the waste management waste volumes 
used in the document. The sources for these waste-volume data are described in Section 5.2.1 in 
Volume I of the PEIS. 

Since environmental restoration wastes are outside the scope of the WM PEIS, DOE has changed the 
title of Table 1.6-3 in the Final PEIS to indicate that the data are for waste management wastes only . 

Comment (3079) 
Table 7.3-2 and others show the percentage of offsite waste compared to locally generated wastes. 
However, this method of delineating the effect of adding offsite wastes is biased against large sites, 
such as Hanford, that have large quantities of locally generated waste. 

Response 
In choosing sites for the alternatives, DOE considered waste volumes, transportation requirements, 
character of waste, specialized treatment requirements, and existing facilities (see Section 3.5 in 
Volume I). Table 7.3-2 in Volume I was generated after sites had already been selected using the 
above set of criteria, and was therefore, not used to choose sites for analyses . The objective of this 
table and others showing the alternatives is to provide more information on the alternatives. 

DOE believes the waste volume and shipping tables, such as Table 7.3-2, contained in each waste-type 
chapter for each alternative provide valuable information to the public regarding the relative effect of 
adding offsite waste that would be shipped to their site under each alternative. Although these tables do 
not compare the size of waste volumes at the sites, the percentages given help the reader understand the 
potential increase in the volume of waste each site would be required to manage, and gives some 
indication of the potential impact at the site. 

Comment (3262) 
Throughout the WM PEIS, various amounts of waste are cited as being the subject of the WM PEIS . 
The figures listed are not consistent. For instance: 

• Table 6.1-1 lists a 20-year projected inventory of low-level mixed waste of 22,000 cubic meters for 
RFETS; 

• Table 6 .15-1 predicts low-level mixed waste from environmental restoration at RFETS to be 
116,000 cubic feet; 

• The RFETS contractor has estimated that 194,000 cubic meters of low-level mixed waste will be 
generated, as well as 12,300 cubic meters of low-level waste (Rocky Flats Accelerated Site Action 
Project - October 9, 1995). These numbers add significantly to the 20-year projection in the 
WM PEIS. 

Response 
The 21,000 cubic meters of low-level mixed waste in Volume I, Table 6.1-1, represents waste 
management inventory at RFETS, plus the anticipated 20-year generation. The environmental 
restoration waste volumes have been updated for the Final WM PEIS, based on the 1996 
Environmental Restoration Core Database. The total volume of environmental restoration low-level 
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waste , low-level mixed waste , and transuranic waste at RFETS is now estimated to be 96,000, 
380,000, and 4,900 cubic meters, respectively. Since 1992, the mission of RFETS has been 
decontamination and decommissioning and cleanup, as well as special nuclear material stabilization and 
storage . 

Comment (3328) 
The classification of the five types of waste in this document is an incredible piece of mathematical 
genius meant to convince us all of something. The WM PEIS Summary document states that DOE 
developed and applied specific assumptions to evaluate the potential environmental impacts of the 
alternatives, and that DOE first identified the type, characteristics, quantity, and special requirements 
(e.g . , handling requirements) of each waste type to frame the analysis within reasonable bounds and to 
make the analytical process more manageable. Wouldn't the application of specific facts produce a 
better evaluation? 

Response 
The classification of the five waste types in the WM PEIS was not made based on DOE policy, but 
rather, was based on the existing definitions of those waste types set forth in Federal statutes passed by 
Congress. These statutes also specify many requirements, such as handling requirements, for these 
wastes , with which DOE must comply. 

The WM PEIS is a programmatic document that evaluates the potential environmental consequences of 
implementing various forms of an entire DOE program. Such documents typically consider impacts 
that will occur in the future under conditions that often are not precisely set. The WM PEIS evaluation 
is based on facts to the extent that they are available. For example, waste volumes and characteristics 
were obtained from the latest data available. However, various waste forms would be transported 
along routes that have yet to be specified, and much of the waste would be treated and disposed of in 
facilities that have not been built. Therefore, it was necessary to make reasonable assumptions about 
routes, facilities, and other issues in order to estimate and evaluate the potential consequences of the 
various alternatives . 

Comment (3342) 
The categorization of waste into a handful of types may be convenient, but there is much contamination 
below the low-level criteria which, in time, will be proven hazardous, and should not be excluded. 

Response 
The categorization of wastes into waste types is based on statutory definitions . Therefore , DOE is 
required to apply these definitions in its management of waste. Radioactive waste that does not meet 
the definition of high-level waste, spent nuclear fuel, or transuranic waste is low-level waste . If low
level waste is also contaminated with constituents that are hazardous under RCRA, then it is low-level 
mixed waste. There is no statutory lower limit on the amount of radioactivity in low-level waste and 
low-level mixed waste. However, in practice, any radioactivity ~bove background levels would result 
in a waste being classified as either low-level waste or low-level mixed waste. 

Comment (3424) 
Plutonium residues and scraps at Hanford should be declared waste (rather than special nuclear material 
exempt from regulation) and its disposal considered in the WM PEIS . 
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Respon 
Plutonium scraps (materials discarded from manufacturing processes) and residues currently stored in 
the Plutonium Finishing Plant at Hanford have been declared excess to defense program needs. Plans 
for treatment of such plutonium-bearing material to render it more stable are discussed in the Plutonium 
Finishing Plant Stabilization EIS. The Record of Decision for that EIS, published in the Federal 
Register on July 10, 1996, selected the alternative to stabilize the material and then place it in interim 
storage on the Hanford Site . However, these scraps and residues have not yet been declared waste . 
Before the designation of "special nuclear material" can be removed and the material declared to be 
waste, certain processing must take place so that safeguards and security requirements are met. 

Comment (3528) 
The WM PEIS should provide more details about the types of waste categorized as special-case waste 
[e .g., explain whether classified transuranic waste (see Implementation Plan for NTS - DOE/NV-390, 
Rev . 0) is a special-case waste]. The WM PEIS should further identify wastes excluded from the PEIS 
based on the laws/regulations providing for such exclusions (as, for example, materials emitted as a 
result of nuclear explosions are considered a "Federally permitted release" not reported to EPA) . 

Response 
As described in Volume I, Section 1.5.6 of the WM PEIS, at some sites there are kinds of low-level 
waste or transuranic waste that are designated as "special-case" wastes by the generating site. 
Although it may be categorized as low-level waste or transuranic waste, such waste would be managed 
as a special-case. DOE did not undertake a detailed waste-stream and site-specific analysis in the WM 
PEIS to develop options for each of these exceptions. As detailed analyses are conducted, management 
plans for each waste stream will be established. 

DOE is currently developing strategies for special-case wastes that include disposal. On March 13, 
1995, DOE published a notice in the Federal Register inviting interested parties to provide input into 
the development of strategies. Subsequently, two workshops were held to discuss preliminary 
strategies. Based on the input received, alternative strategies will be evaluated in a NEPA review. 

Classified waste is addressed in the NTS Sitewide EIS. It is defined as weapons components and 
assemblies designated by the U.S. Government, pursuant to Executive Order, statute, or regulation, 
that require protection against unauthorized information or material disclosure for reasons of national 
security . Additional security and safeguards management activities are required in the handling of 
these materials . These classified wastes can be, but are not necessarily special-case waste . The 
databases from which waste volume information was obtained do not include classified waste. 

The WM PEIS addresses five waste types (i.e ., low-level mixed waste, low-level waste, transuranic 
waste, high-level waste, and hazardous waste) that have resulted from DOE's past energy and weapons 
research and production. If a waste resulting from a nuclear weapons testing activity falls into one of 
the five categories and is not classified waste, it is addressed in the WM PEIS. Note that contaminated 
media such as soils and groundwater are being addressed by DOE's Environmental Restoration 
Program and, therefore, are outside the scope of the WM PEIS. 

Comment (3530) 
The waste volumes at NTS (i.e., 0.3 cubic meters of low-level mixed waste and 610 cubic meters of 
transuranic waste) are seriously under-reported. For example, there are about a dozen sites with 

8-18 



Volume V - Comment Response Document 

8.1 Waste Types Analyzed, Volwnes and Characteristics 

kilogram quantitie of p utonium-239 disposed over hundreds of acres , and at Area 13 , approximately 
600,000 cubic yards of surface soil were removed and hauled to a desert crater at the Nevada Test Site 
(NTS). 

Response 
The Draft WM PEIS identified the sources of waste-volume data. Those sources represented the best 
data available at the time the Draft PEIS was developed. Since then, new information from updated 
databases has become available for low-level mixed waste, low-level waste, and transuranic waste . 
The updated data are discussed in Volume IV, Appendix I, of the Final PEIS to determine if the update 
waste-volume data affect any of the impacts described in the PEIS. 

While the 1994 Mixed Waste Inventory Report reported a current inventory of 0.3 cubic meters of low
level mixed waste at NTS, the 1995 Mixed Waste Inventory Report shows 300. For transuranic waste, 
the newer data show 620 cubic meters in inventory at NTS, compared to 610 cubic meters reported in 
the earlier sources. Environmental restoration waste volumes are presented for each site in Volume III, 
Appendix B, of the WM PEIS. However, environmental restoration alternatives are not addressed in 
the WM PEIS analysis . The wastes referred to in the comment are primarily soils contaminated with 
plutonium. These wastes have been removed, packaged, and disposed of at NTS. Therefore, no 
further action is contemplated, and consequently, these volumes are not included in the Waste 
Management Program inventory for NTS. 

Comment (3685) 
The WM PEIS does not incorporate historical data for waste volumes for the five waste types . Why? 
We never have had a U.S. Nuclear Policy Management Plan inclusive of addressing the waste. 

Response 
The waste volumes considered in the WM PEIS have two components: (1) an inventory of waste that 
was generated in the past and is now in storage awaiting treatment and disposal and (2) projections of 
wastes to be generated in the 20-year period of analysis. The inventory waste is based on historical 
data. The databases that contain these historical data are referenced in the respective waste-type 
chapters in Volume I of the PEIS . The waste volumes do not include waste that has already been 
disposed of or wastes that will remain within the Environmental Restoration Program. As explained in 
Volume I, Section 1. 7 .1, environmental restoration wastes were originally within the scope of the 
WM PEIS. After completion of the Implementation Plan, it became clear that it would not be 
appropriate to make programmatic decisions regarding cleanup strategies that would be applicable to all 
of DOE's sites. DOE announced its proposal to shift the focus of the WM PEIS on January 24, 1995 
(60 FR 4606). 

Comment (3740) 
The public needs. to have questions answered (1) What are the isotopes of the materials? (2) What are 
the half-lives of the isotopes? (3) Is plutonium involved in the ipaterial to be disposed of at ANL-E? 
(4) Will the waste be in a fixed or liquid state? 

Response 
While the WM PEIS covers five waste types, those wastes are not homogenous and are derived from 
thousands of different waste streams that contain a wide variety of isotopes. Details of the radiological 
composition assumed for each waste type are found in the technical reports published for the waste 
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ty e ( e V 1 e , ecti n 1 ) For e ample, low-level wa te i divided into six categories, each 
of which contains an assumed mix of isotopes. Each of these isotopes has a unique half-life, which 
could range from a few years to thousands of years. 

Plutonium is listed in the ANL-E low-level waste management feedstock radiological profiles for fission 
products . It accounts for less than 1 % of the total activity of ANL-E's low-level waste. (See the 
WM PEIS Low-Level Waste Technical Report, which is available in the DOE reading rooms listed in 
Volume I, Section 1.9, of the Final PEIS .) 

Comment (3746) 
The WM PEIS fails to disclose quantities and plans for the very hottest "low-level" radioactive waste , 
e.g., greater-than-Class-C (GTCC) waste and special-case waste. 

Response 
Low-level radioactive waste (LL W) includes all radioactive waste that is not classified as high-level 
waste (HLW), spent nuclear fuel, transuranic waste (TRUW), or uranium and thorium mill tailings or 
waste from processed ore. As described in Section 1.5.6 in Volume I of the WM PEIS, under the 
Low-Level Radioactive Waste Policy Amendments Act of 1985, DOE is responsible for managing 
commercially generated GTCC LL W. GTCC exceeds NRC concentration limits for Class C LL W 
specified in 10 CPR Part 61, and is, therefore, generally not suitable for near-surface disposal. 
However, unlike TRUW and HLW, this waste is not included for disposal in a geological repository 
authorized by the Nuclear Waste Policy Act. DOE has identified certain waste as special-case waste 
that does not fit into typical management plans. Special-case LLW includes highly radioactive LLW 
that cannot comply with the waste acceptance criteria of near-surface disposal facilities. 

DOE is currently developing strategies for managing GTCC and special-case LLW that include 
disposal. On March 13, 1995, DOE published a notice in the Federal Register inviting interested 
parties to provide input into the development of strategies. Subsequently, two workshops were held to 
discuss preliminary strategies. Based on the input received, alternative strategies will be evaluated in a 
NEPA review once a proposal is developed. 

Comment (3934) 
The volumes and types of wastes considered in the WM PEIS omit major predictable, known categories 
and sources within the current DOE inventory, as well as categories and sources that DOE can 
reasonably expect to be created within the next 20 years . 

Response 
The volumes and types of wastes included in the Draft WM PEIS were based on the best information 
available at the time the Draft PEIS was prepared. The Final PEIS includes updated data (see 
Appendix I in Volume IV). The databases containing waste volumes and types are available to the 
public. 

The WM PEIS includes only categories of waste that are appropriate for a programmatic decision . 
Volume I, Chapter 1, of the WM PEIS includes a discussion on which wastes were included and 
excluded, with supporting rationale. 
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Comment (4015) 
DOE should update the BNL portion of Table 4-2 in Volume I because (1) for low-level mixed waste, 
the table reports 85 cubic meters in inventory and 110 cubic meters to be generated over 20 years, 
while Chapter 11 shows 10 cubic meters and 20 cubic meters, respectively; and (2) the table does not 
list any low-level waste quantity for BNL, while Chapter 11 indicates that there are 400 cubic meters in 
inventory and 4,000 cubic meters to be generated over 20 years. 

Response 
The analysis in the Draft WM PEIS was based on inventory and projected waste volumes for each 
generating site as listed in the databases identified in the Draft. The sources of WM PEIS waste 
volumes are identified at the beginning of Chapters 6 through 10 and reflect a "snapshot in time." This 
snapshot is considered sufficient for the broad programmatic decisions to be made based on the 
WM PEIS. 

Since the Draft WM PEIS was published, new information from updated databases has become 
available. Appendix I in Volume IV of the Final WM PEIS discusses updated waste-volume 
information and whether the new information affects any of the impacts described in the WM PEIS. 
Where the newer data were likely to cause significant increases in the impacts predicted based on the 
older data, sites are reevaluated. Where the new data showed decreases, however, the older analyses 
were retained to assure a conservative approach that captured the greater possible impacts. For BNL, 
the new data predicted low-level mixed waste decreases and low-level waste increases. Thus, low-level 
waste at BNL was reevaluated, while the existing low-level mixed waste evaluation was retained. 
Table 1.6-2 indicates the waste volumes used in the final analysis, which is 190 cubic meters of low
level mixed waste for inventory plus 20-year projected generation at BNL, based on the old data (see 
Appendix I, Table 1.2-1). For low-level waste at BNL, the new data reports 5,640 cubic meters for 
inventory plus 20-year generation, as indicated in the revised Table 1.6-2 and in Appendix I. DOE has 
revised Volume I, Section 11.2, to be consistent with Table 1.6-2 and Appendix I. 

Comment (4038) 
Please note that there is controversy over whether the numbers for accumulated radioactive and 
hazardous waste from past nuclear weapons research and production on which the Draft WM PEIS is 
based are accurate. If the PEIS substantially understates the amount of environmental restoration 
waste, the balance between cleanup and ongoing weapons program waste management activities could 
be altered. This does not, however, change the fact that DOE is proposing new weapons research and 
production capabilities at a time when it has barely begun to address the problems caused by past 
activities. 

Response 
As described in WM PEIS Appendix B (Volume III) and Sections 6.15, 7.15 and 8.15 (Volume I), 
environmental restoration waste volumes were updated for the Final WM PEIS based on the database 
used for the 1996 Baseline Environmental Management Report, which was the best information 
available when the Final WM PEIS was prepared. The environmental restoration waste volumes at 
certain sites have substantially increased, based on the updated data. The WM PEIS contains a 
qualitative discussion on the potential effects of transferring some environmental restoration wastes to 
the Waste Management Program. Much of the environmental restoration waste is likely to be managed 
in place or in environmental restoration facilities . Appendix B provides details on environmental 
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re toration wa tes . Environmental rest ration waste mana ement decision will be made on a site-by
site basis. 

The waste-volume data used in the Draft WM PEIS were obtained from the best available sources of 
information at the time of the analysis about how much waste there was, and where it was at the time 
DOE prepared the Draft PEIS. Many of the more recent DOE documents have used waste-volume data 
from more recent databases on this subject, resulting in inconsistencies between the various DOE 
documents. Appendix I in Volume IV of the Final WM PEIS provides an update of all of the site
specific waste-volume data for low-level waste, low-level mixed waste, and transuranic waste . A 
partial reanalysis using these updated volumes has been accomplished by determining the chemical and 
radioactive emissions for particular low-level waste, low-level mixed waste, and transuranic waste 
alternatives. Appendix I in Volume IV discusses why these waste volumes have changed and how the 
new data might affect the impacts estimated by the WM PEIS analysis. Also, where large changes in 
impacts were likely, DOE reevaluated the impacts with the more recent data and revised the WM PEIS . 

The WM PEIS analyzes the potential environmental impacts of managing the existing inventory and 
20 years of projected waste inventory. Proposed new weapons research and production capabilities are 
outside the scope of the WM PEIS and, thus, are not addressed in the WM PEIS. 

Comment (4044) 
No two documents generated by DOE appear to agree on total volumes of particular categories of 
radioactive waste. For example, there are extremely wide variations in waste volumes between the 
1995 WM PEIS, 1995 Baseline Environmental Management Report, and 1992 Integrated Data Base 
(particularly low-level and mixed wastes). This casts significant doubt on the statistical precision 
attempted in the risk assessment tables of the Draft WM PEIS, and on DOE's determinations of the 
extent of new facilities and transportation required to manage the large volumes of radioactive waste. 

Response 
The Draft WM PEIS identified the sources of waste volumes. Those sources represented the best 
available data at the time of the analysis on how much waste there was and where it was at the time DOE 
prepared the Draft WM PEIS. 

Sites are constantly updating their data on inventory waste, performing additional analysis of their waste, 
and implementing pollution prevention practices, all of which result in different waste volumes. The 
WM PEIS used the official databases rather than individual site estimates to achieve a degree of 
consistency in the assumptions on existing inventories and projected waste generation. Generally, the 
waste volumes analyzed in the WM PEIS are higher and, therefore, provide a more conservative impact 
analysis. Updated inventory data for the individual sites are still within the range of the WM PEIS 
analysis (see Appendix I in Volume IV in the Final PEIS) . DOE revised the applicable WM PEIS 
technical reports to include the updated waste volumes data. 

Comment (4046) 
The WM PEIS should not assume that the existing regulatory scheme for radioactive waste 
characterization will remain in effect for the indefinite future. The PEIS should also address the 
potential regulatory and financial consequences of the adoption of an alternative waste classification 
regime, especially since the administrative categories of low-level waste, high-level waste, and 
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transuranic waste have been criticized as not being based on human health risk, radioactivity, or half
life, but instead as rules of administrative convenience. 

Response 
The evaluation of the effects of a different waste classification system based on hazard rather than 
existing regulatory standards would be speculative and, therefore, impossible to meaningfully analyze. 

The waste categories used by DOE to describe its wastes are established by statutes that define waste 
categories (e.g., the Nuclear Waste Policy Act). Regulations of EPA and NRC also use waste 
categories that incorporate the statutory scheme. Thus, changing to a risk- or hazard-based 
nomenclature system would require statutory changes by Congress. 

While the present system of categorizing wastes might be imperfect, it does divide radioactive wastes 
into hazard categories that are useful as a first, "rough cut" approximation. In general, transuranic 
wastes do not need to be remotely handled, yet the plutonium and other transuranic radioisotopes have 
long half-lives and require permanent isolation from the human environment. High-level waste 
contains high concentrations of gamma-emitting radionuclides, as well as long-lived radioisotopes, and 
must be remotely handled. Low-level waste, in general, presents less of an external radiation exposure 
hazard than high-level waste, and contains lower concentrations of long-lived, alpha-emitting 
radionuclides than does transuranic waste. 

Because the present nomenclature is not fully descriptive of the hazards of the wastes, DOE also 
considers the specific hazards of each waste stream when making waste management decisions. 
Different radionuclides emit different kinds (alpha, beta, and gamma) and strengths (measured in 
electron volt, eV, units) of radiation. For example, as described in Volume I, Section 1.5 of the 
WM PEIS, low-level mixed waste and low-level waste are further divided into the categories of 
contact-handled and remote-handled and alpha and non-alpha waste. Transuranic waste is divided into 
contact-handled and remote-handled categories . This depends on the specific radionuclides that are 
present in the waste, and their concentrations. 

Thus, the WM PEIS analysis does take the major characteristics of the waste, within each waste type, 
into consideration in determining risks and other impacts from treatment, storage, and disposal. 

Comment (4065) 
Unless the Final WM PEIS includes an analysis of options for "legacy" waste without the addition of 
stockpile stewardship and management wastes and related research and development generated waste, it 
will continue to be grossly incomplete. Distinctions can and must be made between existing wastes 
currently in storage and programmatic wastes not yet generated, over which we can exercise a much 
greater degree of choice and, therefore, control. 

Response 
The WM PEIS was intended to provide an analysis upon which to make programmatic decisions and 
includes existing inventories and projected wastes from the St9ckpile Stewardship and Management 
Program and related research and development. It was, therefore, necessary to include both inventory 
wastes, which are included in inventory volumes, and newly generated wastes in its WM PEIS analysis 
so that impacts would not be underestimated . Impacts of managing inventory wastes would be within 
the range of impacts described in the PEIS. However, because DOE must manage both inventory and 
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newly generated wastes and would use the same facilities and technologies for both categories of waste, 
alternatives that handled them separately would not be considered reasonable and would likely be 
considered improper segmentation of the waste management actions under NEPA. 

Appendix G in Volume IV of the WM PEIS does consider the distinction between inventory wastes and 
projected waste generation; however, by assuming potential waste minimization reductions to projected 
wastes and discussing how these reductions might affect impacts . 

Comment (4457) 
No evidence was presented in Section 6.1 of the Draft PEIS Summary document to support the 
assignment of radiological profiles uniformly to each transuranic waste (TRUW) stream at DOE sites, 
nor was the significance of nonuniformity assessed sufficiently to establish that the modeling used is 
adequate for DOE decisionmaking. 

Response 
DOE revised the information on nonuniformity, which is now presented in the Final WM PEIS in 
Volume I, Section 8.2.1.2, to clarify the derivation of TRUW radiological profiles . DOE also revised 
the Summary document. 

Radionuclide concentrations for the 10 largest generators of TRUW were obtained from process 
knowledge, supplemented by limited sampling and analysis of stored TRUW. Smaller generators were 
assumed to have the same concentrations as LANL. Derivation of radiological profiles at each site was 
based on estimated radionuclide concentrations in the TRUW at the site. These profiles identify the 
radionuclides likely to be encountered, which influences risk and other impacts. 

These methods were based on the best available data at the time the Draft WM PEIS analysis was 
performed. DOE, through its management and operations contractors, continues to develop better 
ways to determine radiological profiles as part of its ongoing site monitoring efforts. 

Comment (4515) 
The categories of waste in the Draft WM PEIS are oversimplified and inadequate to support the 
WM PEIS and associated analyses. The chemical and physical characteristics of waste (beyond their 
overall physical structure) need to be divided into many subcategories to determine the appropriate 
physical and chemical waste treatment processes needed to properly treat the waste and prepare it for 
disposal , and to estimate the associated environmental impacts. 

Many of the radioactive waste categories need to be subdivided into wastes that pose a significant 
hazard over very long time periods those that would not pose such a hazard if stored for a few 
decades , etc. 

Response 
DOE performed its analysis of waste treatment by developing treatment categories based on the 
chemical and physical characteristics of the waste. The waste in each category would follow a unique 
set of treatment technologies, called a "treatment train," to achieve a prescribed level of 
decontamination. Dividing the waste into a number of different treatment trains would become very 
expensive because the economies of scale would be lost in the resultant small-throughput volumes of 
waste at each treatment facility. Too few treatment trains would be very inefficient, because efficient 

'· 
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destruction of the wide range of chemical contaminants that could be present in a particular treatment 
train would not be likely. 

DOE carefully chose the categories of waste described in the WM PEIS analysis to avoid the problems 
discussed above. For example , the low-level mixed waste analysis in the PEIS used 23 different 
treatment categories for each of five handling categories (contact-handled non-alpha; contact-handled 
alpha; remote-handled non-alpha; remote-handled alpha; and polychlorinated biphenyls). DOE 
believes that this level of detail is appropriate for a programmatic analysis . More information on 
treatment categories is presented in the technical reports that support each of the waste-type chapters . 
The technical reports are available in the DOE public reading rooms listed in Section 1. 9 in Volume I 
of the Final PEIS . 

To some extent, the current waste classification system addresses the half-lives of radionuclides . The 
distinguishing characteristic of transuranic waste is that it contains relatively high concentrations of 
radionuclides with long half-lives that must be isolated for long periods. The waste acceptance criteria 
for some DOE disposal facilities have classification criteria that require stabilization of waste with 
relatively high concentrations of certain long-lived radionuclides . 
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Comment (1688) 
Table 1.6-2 li t ORR with 26 % f ' low-level m1 ed wa te inventory . xplain what current or 
proposed ORR operations (excluding environmental restoration) are or will be responsible for 
generating over 25 % of the low-level mixed waste in DO E's total inventory. 

Response 
The Draft WM PEIS estimates of low-level mixed waste current inventory and 20-year projected 
generation volumes were obtained from the 1992 Mixed Waste Inventory Report. This was the best 
source of low-level mixed waste data at the time DOE prepared the Draft PEIS. More recent mixed waste 
data are provided in the 1995 Mixed Waste Inventory Report, and DOE used the revised data in selected 
new analyses for the Final WM PEIS. Appendix I in Volume IV of the Final PEIS presents this updated 
waste-volume data. Table 1.2-1 indicates a decrease in the estimated inventory plus 20-years generation of 
low-level mixed waste at ORR from 59,000 cubic meters to 50,000 cubic meters, based on the 1995 
Mixed Waste Inventory Report . DOE has revised Table 1.6-2 to indicate that this more up-to-date 
information on waste volumes is located in Appendix I. 

Activities that are responsible for the generation of low-level mixed waste at ORR include routine 
laboratory research, physical-plant activities and laboratory cleanout at ORNL, manufacturing and 
development engineering at the Y-12 Plant, and waste management at the K-25 Site. 

A described in the 1995 Mixed Waste Inventory Report, the three largest sources of low-level mixed 
waste at ORR, and the type of waste generated, are sludge from the Y-12 Central Pollution Control 
Facility, ash from the K-25 TSCA incinerator, and sludge from the K-25 Central Neutralization Facility. 

Comment (2002) 
The WM PEIS discusses the radioactive portion of mixed waste; it should discuss the total 
concentrations of all constituents in the waste. 

Response 
For low-level mixed waste, the impact analyses, including health risks and ecological resource impacts, 
considered the impacts of releases of both radionuclides and hazardous constituents from waste 
management facilities. 

Volume I, Section 6.2.1.1, of the WM PEIS describes the constituent chemical profiles that DOE 
assigned to identify the composition and concentration of RCRA hazardous chemical constituents that 
are expected to be present in low-level mixed waste. Sixteen hazardous chemical constituents (six toxic 
metals, three inorganic chemicals, and seven classes of organic chemicals) were evaluated, based on 
their presence in 32 mixed waste streams. 

Concentrations of chemical constituents in most low-level mixed waste streams are not well known. 
DOE has performed chemical analyses of the RCRA hazardous constituents on only a limited number 
of low-level mixed waste streams. For most low-level mixed waste streams, information concerning 
the chemical constituents comes from what is known about the history of the site that generated the 
waste . The composition and concentration of hazardous chemical constituents for the low-level mixed 
waste streams were developed by (1) compiling chemical composition data presented in DOE's May 
1994 edition of the Mixed Waste Inventory Report and (2) performing an engineering assessment of the 
industrial processes that generated the respective low-level mixed waste streams. Low-level mixed 
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waste chemical profiles were assumed to be independent of the site that generated the waste and 
dependent only on the waste treatment code, based on information about h1stoncal DOE site operation 
and industrial processes, and Mixed Waste Inventory Report data . 

Comment (2003) 
Section 6.1.2 states that "waste volumes were extrapolated." List factors and assumptions made for 
low-level mixed waste extrapolations or cite references in this paragraph. 

Response 
Volume I, Section 6.1.2, describes how estimates of the current low-level mixed waste inventories and 
amounts DOE expects to generate were developed for each of the 37 low-level mixed waste sites. The 
1994 Mixed Waste Inventory Report was the source of the mixed waste-volume data used for the 
WM PEIS analysis. This source of data was chosen to ensure consistency with quantities of wastes 
considered in the Site Treatment Plans required by the Federal Facility Compliance Act. The Mixed 
Waste Inventory Report lists (as of 1994) inventories of mixed waste and projected generation volumes 
of mixed waste for only 5 years . For the WM PEIS analysis , DOE needed waste projections for the 
next 20-year period of analysis. DOE used several techniques to obtain the 20-year projection. The 
data survey conducted to support Mixed Waste Inventory Report provided 20-year estimates for many 
individual waste streams . DOE used the 20-year estimates where available, and extrapolated the last 
year out to 20 years where the estimate was for less than 20 years. When the survey indicated that 
generation of a waste stream would end before 20 years, DOE also ended the projection, as indicated in 
the survey. A description of how these projections were developed is in the technical report, Mixed
Waste Treatment Model: Basis and Analysis, which is cited in WM PEIS . 

Updated waste volume inventories are presented in Volume IV, Appendix I, of the Final WM PEIS . 

Comment (2074) 
Do the low-level mixed waste waste volumes listed in the WM PEIS include blend-down of highly 
enriched uranium with depleted uranium? 

Response 
As discussed in Section 1.8.2 of the WM PEIS, DOE issued the Disposition of Surplus Highly 
Enriched Uranium EIS in 1996. That EIS addresses the disposition of a nominal 200 metric tons of 
surplus highly enriched uranium (175 metric tons has been declared surplus to defense needs to date) to 
make the material non-weapons-usable and to recover its economic value where possible . The 
preferred alternative is to blend as much of the material as possible (up to 85 % ) for use as fuel in 
commercial nuclear power reactors and to blend the remainder for disposal as waste . The Record of 
Decision for that EIS, published in the Federal Register on August 6, 1996, opts for this preferred 
alternative . The blended waste is not included in the waste volumes in the WM PEIS although the 
cumulative impacts are included in Chapter 11 in Volume I. However, blended waste volumes from 
the disposition of highly enriched uranium would be small compared to the waste volume projections in 
the WM PEIS . 

Comment (2421) 
Volume I, Section 1.5.3, states that after characterization, some waste currently managed as 
transuranic waste might be reclassified as low-level mixed waste . DOE needs to distinguish between 
this alpha low-level mixed waste and other low-level mixed waste because current thinking , at least at 
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INEL, is that alpha low-level mixed waste will be treated along with transuranic waste and both 
codisposed at WIPP. 

Response 
DOE recognizes that the sentence cited in the comment might have been confusing and deleted it from the 
PEIS . 

The WM PEIS separates non-alpha low-level mixed waste from alpha low-level mixed waste, which DOE 
would manage at facilities designed for alpha waste. As stated in Volume I, Section 1.6.2. of the PEIS, 
variations in waste volumes, classification, and management are uncertainties that DOE does not expect 
will affect programmatic decisions . This discussion is elaborated in Appendix I (Volume IV) . Sitewide or 
project-level NEPA reviews would consider site-specific data about the wastes. 

The WIPP SEIS-11 provides a detailed analysis of transuranic waste disposal. 

Comment (2500) 
In Volume I, Section 5.2.1, what is the third site for which DOE adjusted the low-level mixed waste 
analysis to correct waste inventories? 

Response 
DOE has revised the text in Section 5.2.1 to clarify which of the sites where corrections to waste 
inventories or projections were made. These sites are Colonie, RFETS and ETEC, ANL-E, and NTS . 

Comment (2953) 
Does the volume of low-level mixed waste for ORR in the Summary document include Portsmouth and 
PGDP, and wastes currently stored on the sites for treatment? 

Response 
The waste volumes presented in the Summary document and the body of the WM PEIS reflect current 
waste inventories and projections of future waste at ORR, the Portsmouth Plant, and PGDP as separate 
entities. However, wastes currently at ORR that originated at the Portsmouth Plant or PGDP are included 
in totals for ORR. The PEIS considers waste currently stored at a particular site part of the existing 
inventory at that site, regardless of its origin. 

Comment (3189) 
The total volume of PGDP low-level mixed waste reported in the WM PEIS is 600 cubic meters based 
on 1994 data. The PGDP Site Treatment Plan addresses a total volume of 1,032 cubic meters based on 
1994 data. Please explain this discrepancy. 

Response 
The total volume of low-level mixed waste reported in the Draft WM PEIS was based on data from the 
1994 Mixed Waste Inventory Report, which was the best available source of low-level mixed waste 
data at the time DOE prepared the Draft PEIS. The Final WM PEIS includes data from the 
1995 Mixed Waste Inventory Report (see Appendix I) , which lists 1,000 cubic meters of low-level 
mixed waste at PGDP. 
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