


CHAPTER 5
Impact Analysis Methodologies

This chapter summarizes the methodologies used to evaluate the potential direct, indirect, and
cumulative effects of the 36 Alternatives within the four bro.  categories of alternatives described in
Chapter 3. Following an overview of the waste management impact analysis framework and analytical
process, this chapter describes the generic methodolog d assumptions used for waste loads,
waste management technologies, and waste managemer ities. The chapter then describes how
DOE, using generic designs of proposed waste manage acilities, derived estimates of facility
pollutant discharges to the environment, of resources required or consumed in the process of
constructing and operating the facilities, and of costs. The methodologies and assumptions used to
evaluate the environmental impacts for each resource area are also explained.

Chapter 4 describes the methodology used to characterize the affected environment.

Chapters 6 through 10 describe specific methodologies r the analysis conducted for each of the
five waste types.

Chapter 11 describes in more detail the methodologies to estimate cumulative impacts.

Appendix B provides the specific methodology used .  the analysis of the sensitivity of waste
management (WM) alternative decision making to wa.  from environmental restoration.

Appendix C provides detailed descriptions of methodc gies used to estimate environmental and
socioeconomic impacts and cost.

Appendices D, E, and F provide detailed descriptions °methodologies used to estimate human
health risks from normal operations, transportation, ¢ ! facility accidents, respectively.

The technical reports listed in the chapter references provide detailed descriptions of data
gathering and estimating methodologies used for ich waste type to assess risk, cost,
transportation, and accident impacts.

5.1 Overview of the WM PEIS Analysis Approa |

5.1.1 IMPACT ANALYSIS FRAMEWORK

In order to evaluate the potential environmental impacts of the alternatives, DOE first identified the type,
characteristics, quantity, and special requirements (e.g., handling requirements) of each waste type. The

Department then determined the health risks, environme 1l npacts, and costs of waste management
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Chapter 5 Impact Analysis Methodologies

5.2.2 WASTE MANAGEMENT TECHNOLOGIES

Various waste management technologies are used to sort and handle waste, reduce waste volume, destroy
organic chemicals in waste, remove toxic metals from waste, treat hazardous characteristics to render them
nonhazardous, recover and recycle materials, and stabilize and package waste for disposal. The facilities
that use these technologies must be designed to accommodate the various physic and chemical forms and
the radioactive and chemical characteristics discussed in previous sections. Existing, generic technologies
necessary to meet the treatment, storage, and disposal requirements for each waste type were identified and
sized to meet anticipated waste volume needs. Existing, rather than advanced, technologies were used
because the applicability of advanced technologies is more problematic, because estimates of environmental
impacts would more likely be conservative (tending to be the highest likely to occur) with the use of existing
technologies, and because the type of technology woul e unlikely to determine the preferred alternative.
However, advanced technologies could be considered in project-specific NEPA reviews expected to tier

from this programmatic review.

For analytical purposes, and to facilitate utilization in any system at any site, the waste management
technologies were grouped into common functions (front-end support such as administrative and laboratory
services; receiving, inspecting, dumping, and sorting the waste; maintenance of facilities; certification and
shipping of the waste), pretreatment (shredding and compaction), primary treatment (thermal destruction,
special processing, neutralization, deactivation, aqueous waste treatment, lead recovery, mercury separation
and recovery), secondary treatment and stabilization (polymer stabilization, grout stabilization,
packaging, and vitrification of secondary processing residues), storage (administration, receiving and
inspection, contact-handled storage, and remote-handled silo storage), and disposal (administration,
receiving and inspection, shallow land disposal, engineered vault disposal, silo disposal, and borehole

disposal).

5.2.3 WASTE MANAGEMENT FACILITIES

Treatment, transportation, storage, and disposal “modules” were developed to represent every component
required for waste management. Each module was assumed to contain several types of equipment, each able

to perform a step needed in the waste management process.
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Impact Analysis Methodologies Chapter 5

The cost elements also include the following subelements: direct labor, equipment, and materials; indirect
technical labor and facilities; overhead | profit; government administration and management; and
reserve/contingencies. The cost elements do not include site infrastructure costs, operations office oversight

costs, or DOE program and policy-related costs.

The waste management process modules costs were developed for a range of facility waste processing
capacity. T  cost estimates for each module size (small, me um, large) were then used as data points
linking waste load throughput to cost. For very small waste loads, mobile units or skid-mounted units were

used. These units use existing structures and utility connections (INEL, 1995a, c-€).

Preoperations costs were estimated by including factored costs for generic design, safety assurance studies,
project management and contingencies; e -acting costs for bench tests, demonstrations, and permitting
requirements from management analysis studies; and including the operations and maintenance costs for
1 year to allow for test production runs and operational certification; the preoperational monitoring

requirements (DOE Order 5400.1, Chapter IV, Section 3) were also included.

Construction costs were estimated for each module, sized for irge, medium, and small operations. This
procedure involved laying out the waste management process line and contacting industrial suppliers about
prices for e equipment used; determining the size and nature of the building required to house the process
line; computing building costs using standard construction e nating procedures; and factoring in all other

elements that constitute the remainder of the construction cost element (INEL, 1995a,c-¢).

Operations and maintenance costs were estimated by extract  annual costs for operations labor, material,
and utilities from management analysis studies; by considering maintenance labor and material costs from
equipment purchase and site costs; and by including costs for contractor supervision and overhead, project
management, and contingencies.

Decontarr  ation costs were estimated by multiplying the area of the facility by a unit cost * ' n square
footage established through cost studies, addressing different waste-type facilities separately (INEL,
1995a,c-e).

The cost analysis provides data that should fall within +30% of actual costs using the waste loads quantified

in the alternatives. This range reflects the experience of the cost estimators using similar procedures (based
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Chapter 5 Impact Analysis Methodologies

standard design costing procedures) for other generic design industrial processes and DOE projects.
Changes in the characterization and quantity of the waste loads would significantly affect costs. Indirect
costs and overhead burden rates used in the cost estimating methodology were based on those historically
encountered at DOE’s Idaho National Engineering Laboratory (INEL). They fall approximately in the
middle of e range of cost factors found at several other DOE sites and were therefore considered to be

representative for complexwide estimating purposes.

Facility costs were established on the basis of the costs of DOE facilities (primarily at INEL) and
commercial facilities. To the extent possible, equipment costs for each facility module were compared with
data from existing facilities to establish a cost col dence level with the boundaries established for
programmatic life-cycle cost estimates. Both DOE an the commercial nuclear industry are now planning
or operating similar facilities. These facilities were surveyed to obtain capacity and cost data, and other
information needed to support the cost methodology ¢ 1. Before using these costs, the data were adjusted

to account for capacity differences and escalation.

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 have been evaluated include the
Waste Experimental Reduction Facility (incineration, redding, and compaction) at INEL; the Controlled
Air Incinerator at Los Alamos National Laboratory; the Toxic Substances Control Act (TSCA) Incinerator
at > Oak Ridge Reservation; the Supercompactor and  packaging Facility at Rocky 1 ts; the Radioactive
Waste Management Complex (LLW disposal) at INEL; and the Transportable Waste Water Treatment Unit
from the Uranium Mill Tailings Remedial Action Project. Planned DOE facility costs at INEL were also
evaluated for the Radioactive Waste Storage Facility, : Waste Characterization Facility, the Idaho Waste

Processing Facility, and the Mixed Low-Level Waste Treatment Facility.

C r 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 (INEL, 1995b-d, 1996).
Commercial facilities evaluated include conceptual designs and cost estimates for the following: air- and
area-monitoring units from Eberline Corporation ¢ Santa Fe, NM; amalgam mixers from Miracle Paint
Rejuvenator of St. Paul, MN; blending equipment from Velmac Associates, Inc., of Novato, CA;

calciner/kiln units from ABB Raymond, Inc., of Lisle, IL; chemical oxidation units from Peroxidation

g_1Q NIAT TTAAT T
















































Chapter 5 Impact Anaiysis Methodologies

that would tend to move contaminants more « ckly downgradient from disposal units and possibly to
drinking-water wells that might be used by the pul c. Sites to the left in the diagram are those where site
characteristics would tend to limit migration of contaminants and increase the time over which any
movement might result in wellwater contamination.  terms of scores on the second factor, sites plotted
in the upper portion of the diagram are those that are smaller in size with higher surrounding populations.
Those plotted lower are the larger sites with lower surrounding populations. Land uses on and near the
sites, the site size itself, and the size of the surroundi  populations are more likely to change substantially
during the time contaminants may be leaching from disposal units than the physical characteristics of the
s . Therefore, DOE ¢ siders the first factor scores more important than the second factor scores in

characterizing the sites’ relative potentials for offsite population risk.

Derivation of Population Risk Potential Groups. The factor analysis gives a general indication of the
relative population risk vulnerability of the 16 ror ed disposal sites. The factor scores of the 16 sites

show relationships among the sites in hydrologic an >opulation characteristics that would be reasonable
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Figure 5.4-1. Sites Arrayed According to Their Scores
on the First Two Principal Factors of Environmental Data
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radioactivity, and number of disposal units required at all sites within each population risk vulnerability
group. Those alternatives with greater volume, total radioa vity, and number of disposal units at PRV
Group 3 sites could generally be considered to represent rel vely greater risk to populations than
alternatives that concentrate disposed wastes at PRV Group 1 and 2 sites. From a population risk
perspective, alternatives that concentrate disposed wastes at PRV Group 1 sites would represent the lowest

potential risk.

Different groups were assumed to be exposed through different pathways iring each waste management
phase. The exposure pathways and potentially affected populations and individuals are summarized in
Table 5.4-3. The exposure pathways considered for the different receptor groups are shown in
Figures 5.4-3 through 5.4-6. The exposure pathway for storage was assumed to be direct radiation from

the storage containers.

The potential exists for human exposure to radiological and chemical contaminants in surface water.
Receptors can be exposed through the use of contaminated surface water for drinking water, bathing,
swimming, or irrigation. In addition, ingestion of fish or she ish taken from contaminated surface waters
may be another source of exposure 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 su ice 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.

A limited analysis was performed to show the potential health effects from the deposition of airborne
contaminants on surface water bodies. Preliminary estimates described in Appendix D for the Columbia and

‘linch Rivers indicated that the potential dose received fr | ingestion of surface water contaminated by
deposition of airborne contaminants was a thousand to ons 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
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Chapter 5 Impact Analysis Methodologies

and disposal operations. Onsite and waste manage: nt workers, during nonworking hours, are counted

among the individuals living near the site (offsite population).

Onsite workers were assumed to experience chemical and radiological exposure from treatment, storage,
and disposal facilities. The exposure pathways r these workers were assumed to be inhalation of vapor
and dust, and direct external radiation. These workers are also subject to a variety of construction- or
operation-related accidents. Workers were assumed to be wearing the proper in istrial safety and health
equipment for the task being performed (construction in a nonradioactive environment, operations in a

radioactive environment).

The population living and traveling along the transportation routes are assumed to be exposed to
radionuclides by way of direct radiation under routine conditions and both direct radiation and inhalation
of airborne vapor and dust under accident conc ions (SNL, 1993). Onsite industrial and transportation
accidents were evaluated using the RISKIND model (ANL, 1993). Exposure to hazardous chemicals under
accident conditions is assumed to occur only by inhalation of vapors and dust. Direct exposure by other
pathways such as dermal (skin) absorption, is possible. it these routes are expected to result in much lower
exposure than the inhalation pathway doses. The public is assumed to be exposed to vehicle exhaust fumes.
The exposure pathways for transportation workers are assumed to be the same as those for the general

population.

5.4.1.4 Health Impacts

Health impacts, which may range from bo ' injui or illness to death, can result from exposure to
radionuclides; exposure to chemicals or exhaust mes; or physical trauma (crushing, burning,
electrocuting). The effects on people of radiation t is emitted during disintegration (decay) of a
radioactive substance depends on the kind of radiation (alpha and beta particles and gamma and x-rays) and
the total amount of radiation energy absorbed by the body. The total energy absorbed per unit quantity of
tissue is referred to as the absorbed dose. The absorbed dose, when multiplied by certain quality factors and
factors that take into account different sensi ities of various tissues, is referred to as the effective dose
equivalent, or where the context is clear, simply se. 1e common unit of effective dose equivalent is the

rem or millirem (1 rem equals 1,000 millirem).
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For example, consider a decentralization alternative (Decentralized Alternative 1) that affects the
populations at 12 sites and a centralization alternative (Centralized Alternative 1) that affects the population
at only one site. If the number of cancer fatalities in the offsite populations of all sites in Decentralized
Alternative 1 is numerically higher than the number of cancer fatalities in the offsite population of the one
site in Centralized Alternative 1, Decentralized Alternative 1 is the highest risk case, for the offsite
population cancer fatality endpoint, at the program level. Note that each health risk endpoint should be
considered independently; values for different endpoints shot  not be added to obtain overall estimates for

a given group of receptors. That is, radiation exposure car r fatalities for waste management workers

i ISCoPUL Bluup.

The WM PEIS risk analyses also provide estimates of site-level risks. For example, suppose the overall
programwide risk of latent cancer incidence from radionuclide exposure under Decentralized Alternative
1 is 0.8 (or 8E-01), and this total risk is distributed across 23 million people, the sum of the offsite
populations at all 12 sites involved in that alternative. If thi: rogramwide risk (8E-01) is divided by the
total affected population (23 million), the resulting nun r, 0.000000035 (or 3.5E-08), might be
considered the “average” risk to an individual member of = programwide offsite population. Note that
this number is not the risk to the MEI and will in all cases be less than the risk to the MEI. This is because
on the average, members of the general population receive :ss exposure, by definition, than the MEI.
Although this “average” individual risk is not a formal construct in risk analysis, it may be helpful to the
reader for comparing the risk estimates among alternatives or sites. Common activities that produce a

comparable risk of death per year are found in Table 5.4-4.

For air emissions a comparison benchmark is the National Emission Standards for Hazardous Air Pollutants
(NESHAP) for radionuclides (40 CFR 61), v ich has a go of individual lifetime risk no greater than 1
in 10,000, which is approximately equivalent to the standard of 10 mrem/year. All measures of risk,
including population risk, should be examined to determine if the MEI risk should be allowed to exceed

his value or be constrained to a lesser value.

Another relevant benchmark is the disposal standard for sp t nuclear fuel, HLW, and TRUW (40 CFR
191), which states that disposal of these materials in compliz = with the containment requirements should
not result in MEI exposures of greater than 15 millirem/year. Other standards include drinking water

standards, with individual risk goals of 1 in 10,000 or lower for carcinogens, worker radiation protection
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Table 5.4-4. Risks Estimated to Increase Chance of Death in Any Year by
One in a Million

Activity Cause of Death
Smoking 1.4 cigarettes Cancer; heart disease
Traveling 16 km (10 mi) bv bicycle Accident
Fly 2z 1,600 km (1,000 mi) by jet Accident; cancer caused by cosmic radiation
Existence of potassium-40 in a human body Cancer caused by natur. 7 occurring radiation
Drinking 30 12-oz cans of diet soda Cancer caused by saccharin

Sources: Slovic (1986) and Eisenbud (1987).

standard (5 rem per year), and the maximum annual >wable radiation dose to the members of the pul :

from DOE-operated nuclear facilities (100 mrem per year) (DOE, 1990).

Finally, exposure to direct radiation and radionuclides should be considered in the context of background
radiation. The average individual in the United States is estimated to receive a dose of about 360 mrem
(0.3 rem) per year from all sources combined, including medical sources of radiation (such as
x-rays — e.g., chest x-ray dose is about 8 mrem, diagnostic hip x-ray dose is about 83 mrem), and natural
background radiation (such as radon gas). T ; dose results in a calculated individual lifetime risk of fatal

cancer of about 1 in 100 (40 CFR 61).

With respect to accident scenarios, where individu -h as waste management workers may receive high
short-term (or acute) doses, a person must receive a se approaching the LD50 dose level before there is

a high probability of near-term death (NAS, 1983).

5.4.2 AIR QUALITY IMPACTS

Air quality impacts were assessed for the constructic of new treatment, storage, and disposal facilities; for
the operation and maintenance (O&M) of the facilities; and for shipment of wastes between sites. The air

quality impacts analysis estimated the air emissions effects for criteria air pollutants, hazardous air pollutants
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5.4.3.2 Water Quality Impacts From Disposal of LLMW and I W

Groundwater quality may be affected in the future assuming there is a loss of institutional control at disposal
sites and subsequent deterioration of disposal facility integrity. Disposed waste contaminants could then
leach into groundwater and subsequently appear downgradient in well water. Analysis of this possible effect
usec 1e 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 (MEPAS) models that tracked the contamir ts as they moved
from the disposal location to the point of exposure for a hypothetical farm family living 300 meters

downgradient of the disposal facility.

Input data for the water quality analyses were assembled for LLMW and LLW, the only two waste types

that will be disposed of at DOE sites under this PEIS. These data were taken from two sources:

» [ IST/MEPAS modeling that estimated human health risks from use of contaminated groundwater for
drinking and for crop irrigation

» Estimated quantities of radionuclides and hazardous chemicals in the waste

The water quality impacts analysis applied the radionuclide and hazardous constituent inventory data to the
he: 1 risk modeling results in order to calculate contaminant concentrations in a hypothetical well located
300 meters downgradient from each disposal unit. The analysis accounted for the degradation of the wastes
during the time period between disposing of the wastes and loss of containment (ranging from O to
700 years depending on the technology), and for cre. on of radioactive daughter products from the decay
of disposed radionuclides (ORNL, 1995b). Disposal of 36 radionuclides was evaluated for LLMW and
LLW; disposal of 15 hazardous constituents was evaluated for LLMW. The constituents analyzed in the
WM PEIS are listed in Section C.4.3.5 of Volume III.

Es ¢ :dradionuclide and hazardous constituent concentrations in the hypothetical downgradient well were
compared to drinking water standards prom ated by EPA in the Primary Drinking Water Regulations
(40 ¢ R 141) and in DOE Order 5400.5 (DOE, 1990). These drinking water standards are listed in
Section C.4.3.5 of Volume III. Drinking water standards promulgated under the Safe Drinking Water Act
are applicable to treated drinking water at the tap, and therefore are not directly applicable to groundwater
qu ty. Since there are no Federal standards for groundwater quality protection, predicted concentrations
of contaminants in the groundwater are compared with drinking water standards to provide an indication

of the level at which adverse impacts to water quality may occur. These criteria are commonly used as
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Chapter 5 Impact Analysis Methodologies

traditional implements; botanical, biological, and geological resources of ritual importance; and natural
elements. Impacts to these areas include both direct  ysical impacts (e.g., destruction, damage, or reduced
access to sacred sites preserved in their natural settings) and indirect social and economic effects (e.g.,
disruption or intrusion on religious beliefs and cultural practices of tribal peoples closely connected to the
earth and its resources). Several ws and Executive Orders are specifically applicable to the protection of
Native American resources, including the American Indian Religious Freedom Act of 1978 (42 USC 1996
et seq.), the Native American Graves Protection and Repatriation Act of 1990 (25 USC 3001 er seq.), and
Exect e Order 13007 regarding sacred sites. Implementation of these statutes as well as 36 CFR Part 800
depends on establishing government-to-government consultation with American Indian tribes that ha

treaty and traditional interests in DOE lands.

Paleontological Resources. Paleontological mate and features are the physical remains of life forms
(fossils) from a former geologic age. These include the remains of animals, plants, or trace fossils, such
as impressions, burrows or tracks. Although paleontological resources are not treated with the same level
of specificity as archeological or historic properties y are addressed in several Federal statutes, such as

the Federal Land Management Policy Act of 1976 (43 USC 1701 et seq.).

Cultural Resources Approach. Cultural resources . : not uniformly distributed across the landscape but
are located with reference to physical and human geography. Therefore, the actual physical location
selecte or the construction of a facility is the most important factor in determining the nature and extent
of any otential impact. Because the specific locations of proposed waste treatment, storage, or disposal
facilities at any of the DOE sites are not being selected in the WM PEIS, potential impacts to cultural
resources cannot be thoroughly analyzed in 1is programmatic document. DOE will evaluate the potential
impacts to cultural resources, including Native American resources, in sitewide or project-specific NEPA
reviews prepared to evaluate alternative locations  a particular site where a waste management facility

should be constructed.

Table 4.3-8 lists the known archaeological resources for each site. Only ANL-E, RFETS, and SNL-NM
have been completely surveyed. With one exception (SNL-NM), wherever surveys have been conducted
archaeological sites have been found. At all but two DOE sites (RFETS and WVDP) where archaeological
sites have been found, at least some of the archae« gical sites have been found to be eligible for the
National Register of Historic Places. Even where surface surveys have been completed, however, the

possibility of significant archaeological remains that have left no surface indicators cannot be excluded. The
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Chapter 6 i Low-Level Mixed Waste

of these close-in receptors will be affected primarily by the contaminant plume from the closest facility to
him. However, DOE recognizes that commingling of contaminant plumes from multiple disposal u s may
occur as distance from the units increases, but anticipates that, at 300 m, 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 estim :d at the 300-m well. The WM PEIS cannot address
groundwater contaminant concentrations at distances greater than 300 m from disposal units. 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 assessi ats 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 LLW disposal facility.

6.4.1.9 Potential Co ctive Risk to Offsite Popula »n From Waste Disposal

Risk assessments generally evaluate both collective and individual health risks, that is, risks for both
populations of receptors and for MEIs. However, the WM PEIS disposal risk analysis quantitatively
estimates risks only for the farm family MEI. Although the farm family scenario disposal risk analysis uses
site-specific hydrogeologic and meteorologic data, use of “conceptual” disposal units was assumed. The
analysis did not attempt to identify exact locations of these generic units on a site; rather, they were
assumed to be placed either near existing disposal units where such units existed, or at a locati  on the site
expe 1to be most sensitive to groundwater cont: ination. Since the analysis does not attempt to actually

)cate the disposal units on the site, DOE believes it is not possible to develop plausible quantitative
estimates of the collective risks to current or future 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 = locations of the disposal units and  :eptor
wells. A hypothetical siting decision to support such an analysis is not favored because the choice of a site

so strongly influences the results as to make them a direct reflection of the choice.

To address the relative potential of the proposed disposal sites and alternatives for collective risk to offsite

populations, values for site parameters that influence potential groundwater contamination or that are
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6.7 Ecological Resources Impacts

Loss of limited acreages of habitat at some sites during construction of LLMW facilities would not
significantly affect populations of nonsensitive plant and animal species because these species habitats
are well established regionally. DOE shoi  be able to locate new LLMW facilities to avoid impacts
to nearby wetlands and other sensitive hahitats herayse ronstructinn site acreages are small compared
to the total ac,cuge «. each site suita Qu.. Opcrations. A screening level risk assessment of
Jacility airborne emissions indicated estrial wildlife species are not likely to be affected.
Transportation accidents leading to spills of LLMW into aquatic environments would have serious
short and long term consequences, however, the probability of such accidents is low but would
increase with increased waste shipping.

Table 6.7-1. Ecological Resc ces Impacts Analyzed for LLMW Alternatives

Ecological Impact Affected Ecological Presentation of
Analyzed Resource ¢ ilysis Method Results
Nonsensitive habitat Terrestrial plants and Comparison of habitat loss at LLMW Text discussion
effects animals construction sites to general habitat range only
Terrestrial species Terrestrial animal Comparison of estimated radiation dose of Text discussion
exposures species representative species with toxicity standard only
Sensitive habitat Nearby wetlands and Likelihood of impacts to nearby sensitive Text discussion
effects other sensitive habitats habitats based on comparing construction only
acreage to available acreage of nonsensitive
habitats
Sensitive species Federally and State- Numbers of Federally and State-listed species Table 6.7-2
concerns listed endangered and displayed by site/alternative
threatened species
Effects of Aquatic species in Results of scenario-based modeling analysis of Text discussion
transportation streams crossing accidental spill; effects on fish in various size only
accidents transportation corridors streams

facilities on sites, DOE will consider the r¢  ts of relevant existing or required new sitewide or project- |
level NEPA analyses, which would include analyses of potential impacts to sensitive species and habitats |

based on site-specific conditions. I

6.7.1 GENERAL IMPACTS OF SITE CLEARING

None of the alternatives would require extensive site clearing for construction of LLMW facilities. No more

than 55 acres would be disturbed at any site, for any alternative. These acreage requirements are small
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the same atmospheric emissions estimates as the human health risk assessment and provided estimates of

radionuclides and hazardous chemicals deposited on surface soils.

For this analysis, DOE examined those sites with the highest anticipated emissions. Six radionuclides were
evaluated: tritium, Ni-63, Cs-137, Pu-241, Th-234, and U-238. Potential toxicity to terrestrial wildlife was
analyzed for selected sites for these radionuclides, which comprise 80'. ..  the total activity expected to be
emitted. The remaining activity was contributed by smaller emissions of a large number of radionuclides.
The conservative assumptions used to characterize the scenario (e.g., accumulation of contaminants for
10-year period with no loss due to decay or transport) might compensate for limiting the analyses to 80%

of the released activity.

The concentrations of these radionuclides were used in calculating Hazard Indexes for each selected
site/alternative combination as composite ratios between the estimated species exposures to each of the
contaminants and known, contaminant-specific toxic levels. A Hazard Index greater than one would indicate
a potential for the combined exposures to adversely affect the health of terrestrial species. Nine hazardous
chemicals were evaluated—arsenic, barium, cadmium, chromium VI, cyanide, lead, mercury, selenium,
and silver. The resulting maximum estimated Hazard Index values for the radionuclides and for the
chemicals were less than 0.01. Therefore, no impacts to terrestrial animal populations are expected from

LLMW facility airborne emissions.

6.7.4 CONSIDERATION OF SENSITIVE SPECIES

the numbers of Federally and State-listed endangered and threatened species occurring or potentially
occurring at each LLMW site under each alternative. Site-specific analysis would be required for an
assessment of sensitive species impacts. That analysis would take into account specific locations for the
LLMW facilities in relation to the location of sensitive habitats and sensitive species at each site, including

species listed by the U.S. Fish and Wildlife Service as endangered or threatened.
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The sum of the new direct, indirect, and induced jobs from the combined weighted construction and O&M
activities across site ROIs for all the alternatives ranges from approximately 3,840 (under the No Action

Alternative) to 11,250 (under the Decentralized Alternative).

In addition to analvzing the impacts on the regional economy, a comparison of these impacts was made on
the nauonal ecutuiny . 1NULE OF LWIE LLIVIW dICLUALYES WU suustaiiuaity asees wiv ndtional econumy . The
total number of jobs generated in the national economy from combined weighted construction and
operations phase activities ranges from 5,650 under the No Action Alternative, due to long-term storage
requirements, to 16,500 jobs under the Decentralized Alternative. Although the number of jobs appears
large in absolute terms, 16,500 jobs represent only 0.01% of the 137 million jobs in the national economy.
There are no substantial changes in personal income for the nation as a whole as a result of implementing
any of the alternatives. It is likely that any changes would represent a shift in the source of income from
previous employment to employment in LLMW projects rather than a net change in national personal

income.

6.9 Population Impacts

No major population increases are expected at any site under any alternative, and thus community

characteristics and the provision of services would not be affected.

Potential population changes in the ROI at each LLMW site were estimated using the direct labor
:quiremel O calculate potential worker i gration. These estimates were used  val
that population changes would cause effects, such as changes in community size and  versity, and effects

on the provision of necessary services.

No site would experience 1% or greater increases in the ROI population. Regions containing two
sites—INEL under Regionalized Alternative 4 and the Hanford site under the Centralized
Alternative—would experience an estimated population increase of more than one-half of 1%, which may

marginally affect community characteristics and services.
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Chapter 7 Impacts of the Management of LLW

Conceptual facilities are based on generic designs with set impacts (e.g., cost, performance/efficiency).
Where necessary for analysis, an assumption was made that the impact of existing facilities essentially

reflects the impact of generic facilities.

Eleven sites conduct different degrees of LLW treatment using existing facilities. Size reduction and
compaction facilities typically used to re ce the tot volume of waste req ring disposal are the most
prevalent existing facilities for LLW treatment. Seven DOE sites have operating LLW disposal facilities.
Of these, three (INEL, LANL, and ORR) accept only onsite wastes, one (SRS) accepts small amounts of
waste from several small generators, and two (the Hanford Site and NTS) accept large quantities of offsite

waste from other DOE sites.

7.2 Anz rtical Methods and Assumptions

The character of the waste is as ir ortant as waste volume in determining the potential impacts resulting
from LLW management. LLW can contair iany di :rent radionuclides in many combinations and can be
present in many  sical forms 1 ging from dilute  uids to activated metal equipment. For the purposes
of analysis, DOE categorized LLW by ra Hlogical and physical properties, an  assigned the waste into an
appropriate treatab 'y category to calculate risk, costs, and other impacts. This process is further described

below.

7.2.1 CHARACTERISTICS

7.2.1.1 Physical

DOE defined the treatment requirements for LLW based on physical characteristics of the waste. Using site
data and information contained in the Waste Management Information System database (ORNL, 1992),
LLW at each site was characterized into thefollowing 10 treatability categories: solid LLW classified as
(1) combustible, (2) noncombustible-noncompac le, (3) noncombustible-compactible, (4) surface-
contaminated bulk metal/equipment, (5) activated bulk metal/equipment, (6) sludge/resin, (7) other (wastes
that do not fit into the previous categories); liquid LLW classified as either (8) smali-volume dilute/aqueous

or (9) liquids containing organic materials; and (10) remote-handled (RH) LLW, which requires special
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Minimum Treatment

Packaging/Direct Burial
(95%)

Solidification
{5%)
Volume Reduction
Size Reduction Packm? Only
(28%) (37%)
Solidification
(6%)
Compaction/Supercompaction Thermal Treatment
(19%) (10%) CMAB606

Figure 7.2-2. LLW Treatment Processes

Treatment

»  Aqueous liquid LLW treatment facilities are assumed to exist in sufficient capacities at all facilities with
wastewater. The sludges (fine material and residuals) from aqueous treatment are to be solidified at
the site of generation; therefore, aqueous liqu L  is not shipped for treatment or disposal in any
of the alternatives. LW sludges resulting from treai :nt are transported primarily to move the waste
to a final disposal location.

»  For all alternatives, some treatment is considere practical and will occur at every site in both the

minimum treatment and volume reduction approaches.

7-10 VOLUME I









Impacts of the Management of LLW Chapter 7

Transportation of hazardous and radioactive materials, substances, and wastes is governed by the
U.S. Department of Transportation, U.S. Nuclear Regulatory Commission (NRC), and U.S. Environmental
Protection Agency (EPA) regulations and by the Hazardous Materials Transportation Act. These regulations
may be found in 49 CFR Parts 171-178, 49 CFR Parts 383-397, 10 CFR Part 71, and 40 CFR Parts 262
and 265, respectively.

In Tables 7.3-1 through 7.3-14, the percentages represent the relative proportion of the waste managed
at the respective regional treatment or disposal site that originates from offsite locations. The percentages
are developed based on the shipped volumes of LLW. In the Decentralized Alternative, Regionalized
Alternatives 1, 3, 6, and 7, and Centralized Alternatives 1 and 2, where all LLW undergoes only minimal
treatment at the waste generating site, the percentages are derived from the generating site waste totals and
include the small volume increases due to waste solidification or packaging prior to shipment. In the
Regionalized Alternatives 2, 4, and 5 and Centralized Alternatives 3, 4, and 5, where volume reduction
treatment is conducted on certain wastes, the percentages reflect a more complex set of waste shipping
parameters. Under these alternatives, the volume of waste sent to regional treatment sites includes only the
LLW streams that are amenable to volume reduction as described in Section 7.2.2. These volumes are then
compared with the total volume of waste that is to be treated at the designated regional treatment site. The
volume of waste sent from the treatment site to the regional disposal site is calculated based on the reduced
waste volume after treatment. Waste from generating sites that is not amenable to volume reduction
treatment undergoes only minimal treatment and is then sent directly to the regional disposal site. More
detail on the breakdown of LLW by site and waste treatment category and shipment volumes is given in
the report by Argonne National Laboratory (ANL, 1996).

7.3.1 NO ACTION ALTERNATIVE

The No Action Alternative provides a baseline for the analysis that approximates the current DOE program.
Under the No Action Alternative, LLW w« d be treated using existing facilities and shippec ) one of six
authorized DOE disposal sites. Today, most offsite LLW disposal occurs at NTS and the Hanford Site. The
six sites currently operating have sufficient unused designated disposal area onsite for the pr  ised LLW
disposal operations, or the disposal area could be expanded as required. Figure 7.3~1 and Table 7.3-1

illustrate the No Action Alternative.
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7.3.2 DECENTRALIZED ALTERNAT @

The Decentralized Alternative considers disposal at 16 DOE sites following minimum treatment at all

27 LLW sites. Figure 7.3-2 and Table 7.3- illustrate the Decentralized Alternative.

7.3.3 REGIONALIZED ALTERNATIVES

The Regionalized Alternatives consider mini am treatment at all sites; volume reduction treatment at 11,
7, and 4 sites; and disposal at 12, 6, and 2: s. Regionalized Alternative 1 considers disposal at 12 sites
after minimum treatment at all sites. Region: ‘ed Alternative 2 analyzes the impacts resulting from disposal
at the same 12 sites after volume reduction at 11 of these sites. In addition to the Decentralized Alternative,
Regionalized Alternatives 1 and 2 are the alternatives that propose disposal activities at FEMP, LLNL,
the Pantex Plant, and Paducah.

The remainder of the LLW Regionalized Alternatives (Regionalized Alternatives 3 through 7) focus most
LLW treatment and disposal activities at eight sites: the Hanford Site, INEL, LANL, NTS, ORR,
Portsmouth, RFETS, and SRS. Although the sites are the same for most of the Regionalized Alternatives,
impacts at the sites vary because of the use: different treatment technologies and incoming waste volumes.
For example, Regionalized Alternatives { 4 would dispose of waste at the same six sites. However,
Regionalized Alternative 3 would conduct o1 ' minimum treatment before disposal, whereas Regionalized
Alternative 4 would use volume reduction chniques on the waste that can be reduced, in addition to
conducting minimum treatment prior to sposal. Because Portsmouth and RFETS become waste
consolidation sites for volume reduction before disposal in Regionalized Alternative 4, they would have a
BAVAIVL PUIILGE IV VAPV IVHVY UGS WGl GGV Wi LGS U SGLUU SUMAGE Y 11 NS IVIIGILL
Alternative 3, although both configurations : the same six sites for disposal. Regionalized Alternative 5
considers volume reduction at four sites a  disposal at six, compared to volume reduction at seven sites
under Regionalized Alternative 4. Regio  z Alternatives 6 and 7 each consider disposal at two sites after
minimum treatment: the Hanford Site ¢ SRS under Regionalized Alternative 6, and NTS and SRS under

Regionalized Alternative 7.

Figures 7.3-3 through 7.3-9 and Tables 7.3-3 through 7.3-9 illustrate Regionalized Alternatives 1
through 7.
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7.3.4 CENTRALIZED ALTERNATIVES

DOE analyzed disposal at one site under the Centralized Alternatives. Five alternatives were considered.
Centralized Alternatives 1 and 2 would dispose of L  at the Hanford Site and NTS, respectively, after
minimum treatment at all DOE sites. Centralized Alternative 3 evaluates disposal at the Hanfor Site after
volume reduction treatment at seven sites. In Centralized Alternative 4, NTS would be the single disposal
site after volume reduction at the same seven sites considered in Centralized Alternative 3. Centralized
Alternative 5 considers both the consolidation of | W for volume-reducible treatment and disposal at the
Hanford Site. Figures 7.3-10 through 7.3-14 pro»  views of the geographic proximity of the DOE sites
involved in the Centralized Alternatives, and T s 7.3-10 through 7.3-14 describe the Centralized

Alternatives 1 through 5.

7.3.5 RATIONALE FOR SELECTION OF SITES

DOE generally selected LLW sites as candidates for treatment and disposal facilities if the sites had large
volumes of waste. In addition, the alternatives were formulated to consolidate LLW for treatment and
disposal at locations which minimized offsite transportation by shipping to the closest available treatment

or disposal site.

Because of the interrelationship between LLW : | LLMW, DOE used the same treatment (volume

reduction) and disposal locations for LLW as those identified for the LLMW alternatives in Chapter 6.

The number of disposal sites considered covers a reasonable range of sites—from 1 to 16, with intermediate
numbers of 2, 6, and 12. Sixteen candidate sites were identified to be consistent with those under
consideration for LLMW. Likewise, the actual es used for each LLW alternative mirror those for
comparable LLMW alternatives. As discussed in ¢ pter 6, Section 6.3.5, the LLMW alternatives were
selected using criteria established by DOE in coordination with the States under the Federal Facility

Compliance Act (FFCAct) (42 USC 6961 et seq.).
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LLW Centralized Alternatir< 1—(Disposal at 1 Site)

B Disposal Site

Figure 7.3-10. LLW Centralized Alternative 1

“ Generating Sites
All Sites
Dispose Hanford
(% Rec’d From Offsite) (L)

Notes: Alpha-LLW would be treated and disposed it the closest of five sites: the Hanford Site, INEL, RFETS, LANL, and
SRS. RH LLW would be treated and/or disposed of at one of four sites with RH facilities: the Hanford Site, INEL, ORR, and
SRS. Percentage of waste a site would receive from offsite is indicated in parentheses.

Table 7.3- ). LLW Centralized Alternative 1
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7.4 Health Risks

The greatest fatality risk is to waste management workers, primarily for physical hazards. The number
of worker fatalities would decrease as the volume of LLW decreases through volume reduction.
Radiation exposure risks to noninvolved worker a ! offsite populations are a function of the treatment
technology and the DOE site. The highest risks to offsite populations would occur at FEMP, Hanford,
LLNL, ORR, and Portsmouth as a result of volume reduction of tritium-contaminated waste at these
sites. Concentrations of radionuclides in the groundwater near disposal facilities exceed applicable

standards at several sites, demonstrating the need for performance based waste acceptance criteria.
Management of radionuclide concentrations and waste forms would be required to assure acceptable
water quality and human health risks. Transportation risks from both traffic accidents and radiation
exposure would be greatest under the Centralized Alternatives, which involves the largest number of
vehicle miles traveled.

Health risk impacts can result from exposure to 1 liation and from physical trauma associated with

constructing and oper ng treatment and disposa. icilities

- . The following sections present the
or transporting waste. Health effects resulting from .

P 8 & impacts for the LLW Alternatives:
radiation exposure, whether from sources ext 1al or
7.4 Health Risks
7.5 Air Quality Impacts
individual’s body (known as a “somatic” effect; e.g., 7.6  Water Resources Impacts
7.7 Ecological Resources Impacts
7.8 Economic Impacts
a “genetic” effect). This section discusses the estimated ® 7.9 Population Impacts

internal to the body, can affect either the exposed

cancer) or descendants o! 1e exposed individual (known as

7.10 Environmental Justice Concerns

adverse health impacts resulting from radiation exposures as
1mp & P 7.11 Land Use Impacts

well as from physical hazards for each LLW trez « tand § 7.12 Infrastructure Impacts

disposal alternative. Details of the LLW rest . are 7.13 Culural Resources Impacts

7.14 Costs
contained in Appendices D, E, and F. Methodology details 7.15 Environmental Restoration
are contained in Chapter 5, Appendix D, and in OR? Analysis i .
7.16 Comparison of Alternatives
technical reports (ORNL, 1995a-c). Summary

Potential health risks to a number of receptor populations

and individuals are presented including:

»  The offsite population—those individuals living within a 50-mile ra us of the site, as well as along
transportation routes

*  Noninvolved worker population—the workers on DOE sites who are not involved directly in waste

management activities
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-
Under ing Scientific Notation

Scientific notation is used in this PEIS to « ress numbers that are so large or so small that they can
be difficult to read or write. Scientific notation is based on the use of positive and negative powers
(or exponents) of 10. A number written in  ‘entific notation is expressed as the product of a number
between 1 and 10 times a positive or negc. e power of 10. Some positive and negative powers of 10
include:

Positive Powers of 10 Negative Powers of 10
101 =10x1=10 101 =1/10 = 0.1
10% = 10 x 10=100 1072 = 1/100 = 0.01
and so on, therefore, and so on, therefore,
_ 108 = 1,000,000 (or 1 million) 106 = 0.000001 (or 1 in 1 million)
etc. elc.

A power of 10 is also commonly expressed as “E”, where “E” means “X 10”. For example, 3 X 10 3
can also be written as 3E+05, and 3 x 1 7 is equivalent to 3E-05. Therefore, 3E+05 = 300,000
and 3E-05 = 0.00003.

The health risk data tables in this section use “E” notation with negative exponents.

Probability is expressed as a number be. en 0 and [. The notation 3E-06 can be read 0.000003,
which means that there are three chances 1,000,000 that the associated result (e.g., fatal cancer)
will occur in the period covered by the a  'ysis.

Table 7.4-2 provides an overview of the he h risk endpoints, receptor groups, hazard sources, pathways,

and exposure periods evaluated for LLW treatment.

7.4.1.2 Disposal

:alth risks resulting from LLW disposal ere evaluated for waste management workers handling the
treated LLW, for an onsite “hypothetical fa | family” located 300 meters from the center of the disposal

facility, and for a hypothetici “intruder” i ) the disposal facility after the facility has been closed.

The waste management workers were ass ied to be exposed through direct radiation during disposal
operations. Risks to the waste management rkers (resulting from the 10-year operation/exposure period)

were estimated for one lifetime (70 years).
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in the offsite population, noninvolved wo s, and waste management workers caused by radiological
exposure. In addition, the table shows the es aated number of waste management worker deaths resulting

from physical hazards during facility const  tion and operation.

For each alternative, there are at least three estimated fatalities associated with treatment operations. These
fatalities occur primarily within the waste m  agement worker population, and result mainly from physical
hazards involved in construction and operation of LLW treatment facilities. Waste management workers
are the only receptor group exposed to these hysical hazards, and therefore, have more estimated fatalities
than other receptor groups. A single fata] - in the offsite population is estimated under Regionalized
Alternative 2; no fatalities are estimated | the noninvolved worker population under any treatment
alternative. In general, alternatives involving volume reduction present greater treatment risks to workers

than alternatives involving only minimum treatment.

Disposal operations show at least six estimated fatalities to waste management workers in all alternatives,
except where disposal is consolidated at one site. Waste management worker disposal radiation cancer
fatalities are generally greater than those est 1ated for treatment. Under the single disposal site alternatives,
the number of physical hazard fatalities decreases, whereas cancer fatalities from radiation exposure are

similar to those estimated for the other dis sal alternatives.

For all alternatives, the estimated number of talities to waste management workers due to physical hazards
exceeds estimated radiological fatalities to the offsite and noninvolved worker populations. In general, risk
to waste management workers appears to decrease with increased centralization of disposal activities. Fewer
fatalities from physical hazards occur because fewer facilities and worker hours are required when waste

lanageme  cti  3s are consolidated r : tes.

7.4.1.3.2 Site-Level

At least one fatality resulting from physic  izards or radiation exposure associated with implementing the
LLW alternatives is estimated to occur at st n sites: the Hanford Site, NTS, INEL, LANL, ORR, PORTS,
and SRS. All of these fatalities are estim:  d to occur within the waste management worker population,
primarily as a result of physical hazards during treatment or disposal activities. Although fewer in number,
fatalities due to radiation exposure of waste management workers during treatment and disposal are

estimated to occur at the Hanford Site and NTS.
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hypothetical farm family and the hypothetici ntruder (Section 7.4.1.9) were analyzed in keeping with the
requirements of DOE Order 5820.2A, “Radi :tive Waste Management” (DOE, 1988). This order requires
that site-specific performance assessments be conducted in order to demonstrate that a given disposal
practice is in compliance with the set of performance objectives quantified in the DOE Order. These
objectives specify concentrations and dose . its that are intended to be protective of the general public,
an inadvertent intruder, and groundwater resources. Releases from the disposal facility occur as the result
of natural causes (e.g., through leaching on breakdown of the facility) and by inadvertent human

intrusion.

The farm family scenario generically addre: s potential contamination of groundwater resources as well
as the potential health effect consequences of exposure of the general public to radionuclides released from
the disposal facility. The radionuclides are a med to leach from the disposal site through the unsaturated
zone to contaminate groundwater that is us by a future farm family as a source of drinking water and

irrigation water. See Section 5.4.1 for a furt r discussion of the presentation of farm family risk results.

Although the disposal facility risk analysis conducted in this WM PEIS uses scenarios that are similar to
those used in the performance assessment process, it is important to note that the objectives of the two types
of analysis are different. The WM PEIS hy thetical farm family and intruder scenario analyses assume
the use of generic disposal facilities and g : : waste forms (e.g., grout or polymers), and that the entire
inventory of waste will be disposed (i.e., no exclusion of particular radionuclides). These assumptions lead
to overestimates of contaminant concentratic in groundwater. The objective of the WM PEIS analyses is
to provide a relative comparison of potential k among LLW management alternatives. The outputs of the

analyses are risk estimates for the hypothetical farm family and intruder.

In contrast, the performance assessment analysis process involves the use of more detailed site-specific data
in the design of a disposal facility at a particular location on a site. The objective of the analysis is to design
a facility that will satisfy the performance objectives specified in DOE Order 5820.2A (DOE, 1988). In
practice, implementation of this latter requirement may involve: (1) modifying the engineering design of
the disposal facility (e.g., addition of a clay liner to increase adsorption or a concrete cap to reduce
infiltration); (2) modifying the form of the v  te to be disposed (such as changing to a vitrified waste form);
(3) changing the specific location of the w: - disposal facility so that it is sited over an area with more

favorable hydrologic conditions; and (4) ir  sing waste acceptance criteria (i.e., restricting the amounts
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of radionuclides allowed in a given waste disposal facility). The output of the analysis is a set of waste

disposal facility design criteria.

As a result of these differences, the WM PEIS analyses produce estimates of groundwater contamination
and farm family risk that are higher than those th  would be expected upon actual implementation of the
LLW disposal alternatives. For example, the g eric WM PEIS analysis estimates that radionuclide
groundwater contamination will exceed existing drinking water quality protection standards at certain sites
(see Section 7.6.2). However, the groundwater resource protection objectives contained in DOE
Order 5820.2A would require that the waste di osal facility designs developed by the performance
assessment analyses subsequently conducted at those sites ensure that drinking water standards would not
be exceeded upon disposal of LLW. Consequently, e hypothetical farm family risk estimates presented
in this section have been adjusted to reflect gro dwater contamination that does not exceed existing
standards. That is, radionuclides whose estimate groundwater concentrations exceeded drinking water
standards were adjusted to concentrations that re :sent 100% of existing standards. The unadjusted risk

estimates from the WM PEIS analysis are presented in the Volume II site tables and in Appendix D.

MEI cancer fatality probability estimates for each = that disposes LLW under the various alternatives are
presented in Table 7.4-9. The results of the W PEIS analysis indicate that disposal of uranium-238
(U-238) must be carefully controlled at the Hanford Site (under all alternatives), SNL-NM (under the
Decentralized Alternative), and SRS (under all alternatives except Regionalized 6 and 7). More recent
estimates show potential increased release of U-238  the groundwater at Hanford and SRS (see
Appendix I). Requisite controls are likely to result in additional costs and potentially to increased impacts
in other resources areas. If the amount or form of U-238 is not controlled as previously described, the
groundwater concentrations of the ra »onuclide these sites are estimated to exceed drinking water
standards. These elevated groundwater concentrations would produce cancer fatality probability estimates
that are about an order of magnitude higher than those [ sented in Table 7.4-9 at SRS, one to two or rs
of magnitude higher at the Hanford Site, and mor¢ 1an two orders of magnitude higher at SNL-NM (see
Volume II site tables and Appendix D). In a similar manner, the disposal of neptunium-237 (Np-237) would

require careful control at Paducah (under the Decentralized and Regionalized Alternatives 1 and 2).
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The estimated times of maximum future radionuclide exposure at these sites are as follows:
»  The Hanford Site—U-238 at 1,260 years

»  SNL-NM—U-238 at 1,050 years

o SRS—U-238 at 11,460 years

o Paducah—Np-237 at 3,240 years

In addition, although groundwater concentrations of radionuclide contaminants are not estimated to exceed
drinking water standards, the estimated cancer fatality probabilities at BNL and WVDP under the
Decentralized Alternative are high. Technetium-99 is the contaminant that accounts for most of the risk at

BNL, whereas neptunium-237 drives the estimated farm family risk at WVDP.

The results of this analysis, graphically presented in Figure 7.4-2, also indicate that, on the basis of
estimated MEI cancer fatality probability, disposal of LLW at ANL-E, INEL, LANL, LLNL, NTS, ORR,
the Pantex Plant, PORTS, and RFETS could be accomplished for the WM PEIS-assumed wastes without
additional radionuclide constraints. Of these sites, INEL, LANL, NTS, and the Pantex Plant had the lowest

(zero) estimated cancer fatality probabilities.

The hypothetical farm family risks represent individual receptors assumed to be exposed through location
of a drinking water well at 300 m 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
to dispose of the projected waste volumes at certain sites under the various LLW alternatives. Although the
farm family scenario evaluates only a single receptor 300 m from an individual unit, DOE assumes that each
of these close-in receptors will be affected primarily by the contaminant plume from the closest facility.
DOE recognizes that commingling of contaminant plumes from multiple disposal units may occur as
distance from the units increases but anticipates that, at 300 m, 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 than those estimated
at the 300-m well as a result of dispersion and dilution. However, the WM PEIS cannot address
groundwater contaminant concentrations at distances greater than 300 meters from disposal units. 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
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Table 7.4-11. Disposal Variables by LLW Alternative and Population Risk

Vulnerc ity Group—Continued
Alternative Group 3 Group 2 Group 1

Regionalized 7 Alternative

Number of disposal units 94 37

;Disposal waste volume (m3) 1,100,000 270,000

Total radioactivity (Ci x 100,000) 93 79
Centralized 1 Alternative

Number of disposal units 131

Disposal waste volume (cubic meters) 1,500,000

Total radioactivity (Ci x 100, J) 427
Centralized 2 Alternative

Number of disposal units 131

Disposal Waste Volume (m3) 1,500,000

Total radioactivity (Ci x 100, J) 427
Centralized 3 Alternative

Number of disposal units 72

Disposal waste volume (m3) 810,000

Total radioactivity (Ci x 100. 0) 427
Centralized 4 Alternative

Number of disposal units 73

Disposal waste volume (cul sters) 810,000

Total radioactivity (Ci X 1 0) 427
Centralized 5 Alternative

Number of disposal units 0 0 72

Total Radioactivity (Ci x 10( 0) 0 o] 427]|

7.4.1.9 Intruder Scenario Risks

Table 7.4-12 presents an overview, by alternative, of the total programwide risks to a hypothetical intruder

100 and 300 years after the disposal facility

s closed. Because the focus is on an individual intruder, the

risks are presented as the probability of that individual experiencing an adverse health impact rather than

a total number of impacts for a selected population.
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and neptunium-237 (half-life 2E+06 years). There is no general trend in intruder risk among the disposal

alternatives evaluated.

The estimated doses presented in Tables 7.4-13 exceed the DOE Order 5820.2A (DOE, 1988) performance
assessment objective limits for intruders of 1(  millirem per year for continuous exposure and 500 millirem
per year for acute exposure at LANL under the Decentralized and Regionalized 3 Alternatives.
Figure 7.4-3 shows the intruder cancer 1t ty risks. Similar to the discussion in Section 7.4.1.7, site-
specific considerations during design, construction, and operation would be expected to mitigate these

exceedances. These mitigation measures are  so described in Chapter 12.

7.4.2 TRANSPORTATION-RELATED IMPACTS

Transporting LLW for treatment and disposal may affect the health of the truck or rail crew and the public
along the transportation route. These impacts are the result of radiation exposure during normal operations,
and accidents in which the waste containers are assumed to be opened, as well as exposure to vehicle
exhaust and physical injury after vehicle accidents. For the No Action Alternative shipments, it was
assumed that the shipments would be distributed uniformly over a 20-year period. For all other alternatives,
shipments were assumed to occur uniforn ' over a 10-year period, assuming a 10-year period to build

treatment, storage, and disposal facilities.

Tables 7.4-14 and 7.4-15 present the total number of estimated fatalities associated with truck and rail

transportation of LLW, respectively. The total number of estimated fatalities resulting from radiation

nonradiological causes (vehicle exhaust-induced cancers and physical injury resulting from accidents) ranges
from 1 to 38 when LLW is transported by truck (Table 7.4-14). The number of estimated fatalities resulting
from both radiological exposure and nonra logical causes ranges from less than 1 to approximately 5

when the LLW is transported by rail (Table 7.4-15).
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frequency of those accidents occurring annually. The doses indicated are a function of the severity of the
accident and the size and distribution of the population affected. The indicated probabilities of excess cancer

are based on the assumption that the accident occurs.

Consistent with standard practice in radiological safety analysis, the fatalities are derived only from the
cancers associated with radiation. In general, local worker fatalities in severe accidents from trauma would
primarily result from the initiation of the accident, e.g., the initial impact and fire of an airplane crash.
These trauma fatalities would tend to be independent of the inventory or process characteristics of a
particular site for a given consolidation alternative and, therefore, would not tend to be a significant
discriminator among the alternatives. Trauma fatalities to the offsite populations from severe accidents
would be almost totally independent of the site consolidation and process characteristics that are driven by

alternative selection and would not discriminate among alternatives.

Assuming that the accident occurs, each of the alternatives poses a cancer fatality probability equal to or
greater than one in one million for the offsitt MEI. Under the No Action Alternative, the cancer fatality
probability is estimated to be equal to one in one million for the indicated accident affecting the offsite MEI
at SRS. Under Regionalized Alternative 2, an offsite MEI cancer fatality probability of equal to or greater
than one in one million is estimated for accidents at five sites (LANL, LLNL, ORR, RFETS and SRS).
Centralized Alternative 5 is expected to have an offsite MEI cancer fatality probability of greater than one
in one million for accidents at the Hanford Site. However, when the frequencies of the accidents are

considered, none of the alternatives pose an offsite MEI cancer risk of greater than one in one million.

Centralized Alternative 5 is estimated to produce the highest number of cancer fatalities resulting from
i ffectit he offsi  opulation ~ ° lividual 2e Hanford Sit¢” " 'nc

Alternative 2, three cancer fatalities in the offsite population are estimated to result from accidents at LLNL,

and one cancer fatality is estimated in the offsite population at LANL. Under the No Action Alternative,

no cancer fatalities within the offsite population are estimated. The overall risks from accidents for all the

alternatives, derived by multiplying the hea  risk value by the frequencies of the accidents, are very small.

Only Centralized Alternative 5 is expected to produce a cancer fatality within the WM worker population
as a result of radiation exposures from severe accidents. The overall risk from severe accidents, taking into
account the very low frequency of these acc :nts, is much less. It is also important to note that use of the

latest safety analysis documentation (described in the preceding section on storage facility accidents) would
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7.6 Water Resources Impacts

—
Major impacts to water availability from increased water use at the sites are unlikely, although there
is the potential for adverse impacts at LLNL Site-300 and the WVDP. Modeling indicates that
groundwater concentra 1 reduction measures may be needed for radionuclides when disposal occurs
at the Hanford Site, Paducah, SNL-NM, and SRS. Concentration reduction measures would not be
needed when disposal occurs at NTS, even under the Centralized 2 and 4 (one disposal site)
Alternatives.

As illustrated in Table 7.6-1, DOE analyzed the ir acts on water resources of treatment and disposal

activities. DOE evaluated the effects on water availability from building and operating treatment and
disposal facilities. DOE also examined the effects of migration of radionuclides from disposal facilities on

groundwater quality.

In addition, the following impacts were examined for all waste types collectively, and are discussed in
Chapter 5, Section 5.4.3:

+  Impacts on surface water caused by floodplain encroachment

+  Impacts on surface water from runoff and sedimentation

¢ Impacts on surface water and groundwater quality from effluent discharges

»  Impacts on small onsite streams from effluen ischarges

»  Impacts on existing areas of gr« 1dwater contamination from groundwater withdrawal

» Impacts on surface water and groundwater  ality from routine transportation and transportation

accidents

7.6.1 WATER AVAILABILITY

Impacts on surface water and groundwater availabi  were assessed by comparing current water use rates
from municipal, surface water, or groundwater sources to projected requirements for construction or
operation of LLW facilities. In ad ion, impacts on surface water were further assessed by examining the

effect of potential withdrawals from and discharges to the major offsite stream at a given site.
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Creek. Water use would be 53% of the 110,000-gallons-per-day capacity of the water supply system and
less than 1% of the average flow in Buttermilk Creek of 41 million gallons per day. Major impacts to

surface water levels and availability would be unlikely.

As shown in the Volume II tables, for DOE sites that withdraw water directly from a surface water source
(the Hanford site, UKK, Paducah, and WV ), water use would be less than 1% of the average flow in
the surface water body. In addition, for this analysis, it was assumed that 100% of the water used at the
facility during operations would be discharged as effluent from a wastewater treatment plant. For sites that
discharge wastewater to natural surface waters (ANL-E, FEMP, ORR, Paducah, Portsmouth, RFETS, SRS,
and WVDP), effluent discharges would be less than 1% of the average flow in the principal receiving water

body at all sites. These are negligible changes in flow that would not affect surface water levels.

7.6.2 WATER QUALITY

DOE evaluated the 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 well located
300 meters from the center of the disposal facility, and compared these to DOE or EPA drinking water
standards (which have been adopted in DOE’s internal orders). For radionuclides, the allowable drinking

water concentrations equate to a 4 mrem per year effective dose equivalent.

The drinking water standards are used as comparison criteria for groundwater quality. Although they are

not enforceable standards, they are often used as goals for contaminated site cleanup actions under the

[ ISR I SR o S SV B § PN M acnommcmnntinea  nomd T iakilite, Ane /IOTDAT AN Dannuran TDA

established the drinking water standards to protect human health, groundwater concentrations of

radionuclides at or below these levels present a low risk.

The discussions of impacts concentrate on contaminants that are near or exceed drinking water standards.

Concentrations in the groundwater that equal or exceed 25% of the drinking water standard are presented.

Table 7.6-3 identifies sites where LLW would be disposed and where, under any alternative, the calculated

value for any pollutant would exceed 25% « the drinking water standards.
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remaining activity was contributed by smaller emissions of a large number of radionuclides. The
conservative assumptions used to characterize the scenario (e.g., accumulation of contaminants for 10-year

:riod with no loss due to decay or transport) might compensate for limiting the analyses to 80% of the
released activity. The concentrations of these radionuclides were used in calculating Hazard Indexes for
each selected site/alternative combination as composite ratios between the estimated species exposures to
each of the contamiuaixs and estimated, contaminant-specific toxic levels. A Hazard Index greater than one
would indicate a potential for the combined exposures to adversely affect the health of terrestrial species.
The maximum estimated dose occurred at LLNL under Regionalized Alternative 2 and led to a maximum
estimated Hazard Index of 0.09. This value suggests that the maximum total doses should be less than one-
tenth of those of potential concern for ecotoxicity. Therefore, impacts to terrestrial receptor populations
from radioisotope emissions from LLW treatment facilities are expected to be minimal. Additional
information on the methods used to assess potential toxicity to terrestrial animals, as well as the results of

the analysis, is presented in Section C.4.4. of Volume III and the impacts technical report (DOE, 1996a).

7.7.4 CONSIDERATION OF SENSITIVE SPECIES

For comparison of the LLW management program’s potential to affect sensitive species, Table 7.7~2 lists
the numbers of Federal- and state-listed sensitive species occurring or potentially occurring at each LLW
site under each alternative. Site-specific analysis would be required to assess sensitive species impacts. That
analysis would take into account specific locations for the LLW facilities in relation to the location of
sensitive habitats and species at each site, including species listed by the U.S. Fish and Wildlife Service as

endangered or threatened.

7.7.5 EFFECTS OF LOW-LEVEL WASTE TRANSPORTATION

The ecological impacts of a transportation accident involving shipment of LLW were analyzed based on an
estimate of a waste spill release rate and stream characteristics for a hypothetical aquatic environment. The
impacts of waste transportation accidents were evaluated by ORNL (1995d) as consequence assessments
that did not include estimates of the probability of occurrence of these events. The transportation accident
scenario analyzed spilling the contents of a rail shipment of LLW from INEL (ANL-W) into surface waters

of different sizes. As a result of the packaging used in the transportation of LLW, it was assumed that the
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volume reduction at DOE sites would cost more than alternatives that employ only minimum treat it at
those same DOE sites. Since economic impacts are linearly proportional to the amount of money spent, the
alternatives employing volume reduction treatment would result in larger increases in the number of jobs

and personal income.

Comparing the alternatives, the sum of the new dir !, indirect, and induced jobs from combined weighted
construction and operations and maintenance activities across site ROIs ranges from 9,000 under

Centralized Alternative 1 to 18,600 under Region zed Alternative 2.

In addition to analyzing the impacts on the regional economy, a comparison of these impacts was made on
the national economy. None of the LLW  ernatives would substantially affect the national economy. The
total number of jobs generated in the national economy from combined weighted construction and
operations phase activities range from 16,650 un r Centralized Alternative 2 to 27,400 jobs under
Regionalized Alternative 5. Although the number of jobs appears large in absolute terms, 27,400 jobs
represent only 0.02% of the 137 million jobs in the national economy. There are no substantial changes in
personal income for the nation as a whole as a result of implementing any of the alternatives. Changes
would represent a shift in the source of income from revious employment to employment in LLW projects,

rather than a net change in national personal income.

7.9 Popula on Impacts

Substantial population increases are anticipated at one of five DOE sites under seven of the LLW
alternatives, at two sites under Regionc ™ 1A rnative 5. Th  increases could affect community

structure and provision of services.

Potential population changes in the ROI at each LLW site were estimated using the direct labor requirement
to calculate potential worker in-migration. These estimates were used as an indicator of the likelihood that
such population changes would cause effects, such as changes in community size, stability, diversity, and
identity, and effects on the provision of necessary services. Sites identified with potential increases greater

than or equal to 1% of the total ROI population are¢ resented in Table 7.9-1.
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Table 7.9-1. Percentage Population Increase for LLW Alternatives at Sites Identified With
Potential Increases Over 1% of the Current ROI Population

Number of Sites

| Alternative ™ D Hanford INEL LANL ORR SRS
" No Action 10¢ 6

Decentralized 16 —— - T

Regionalized 1 12 1.0

Regionalized 2 11 12

Regionalized 3 6

Regionalized 4 6 1.4

Regionalized 5 6 32 1.0

Regionalized 6 2 1.3

Regionalized 7 2 1.3

Centralized 1 1

Centralized 2 1

Centralized 3 1 1.0

Centralized 4 | 1.0

Centralized 5 1 1 1.5

Notes: T = treat. “Treat” in the context of LLW means volume reduction using thermal organic destruction, size reduction,
and compaction followed by solidification. D = dispose. Each of the 6-site disposal alternatives uses the same sites; each of
the 12-site disposal alternatives uses the same 12 sites.

2 Blank celis indicate that potential increases do not exceed 1%.

b All sites perform “minimum treatment” in all alternatives, which consists of solidification of liquids and “fines”
(powdered material), packaging, and shipment. For those alternatives where only minimum treatment occurs, the cells are
left blank.

€ Ten sites use existing facilities for Volume Re¢  ction. Three sites (LBL, Mound, and RMI) not listed as major sites above
include volume reduction facilities.

For No Action and the Regionalized and Centralized minimum treatment alternatives, population in-
migrations are not expected to be greater than or equal to 1% at any of the LLW sites, except SRS under
vproarename— A F Id experience | _ | creas n

impact to community characteristics and the provision of services may be anticipated. Under the

Decentralized Alternative, LANL would experience a 1% population increase.

For those alternatives based on treatment by volume reduction, the Hanford site under the Centralized
Alternative 5; INEL under Regionalized Alternative 5; LANL under Regionalized Alternative 4 and
Centralized Alternatives 3 and 4; and ORR under Regionalized Alternative 5 would have population
increases greater than or equal to 1%. Only one volume reduction alternative, Regionalized Alternative 2,
has no sites with major population increases. One site is affected by more than one volume reduction

srnative—LANL under Regionalized Alte ative 4 and Centralized Alternatives 3 and 4. INEL and ORR
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are affected only under Regionalized Alternative 5. Some minor impact may also be expected at the Hanford
Site and SRS under Regionalized Alternatives 2, 4, and 5 and at ORR and Portsmouth under Regionalized

Alternative 2.

All site population increases including those less than 1% are shown in Volume II site data tables.

7.10 Environmental Justice Concer:i

Assessment of potential environmental justice impacts from management of LLW indicated that, with
the exception of low-income populations at PORTS, minority and low-income populations at the LLW

sites would not experience disproportionately high and adverse health risks or environmental impacts
under most of the LLW alternatives.

Analysis of environmental justice impacts from management of LLW was based on a review of the impacts
reported in this chapter regarding the LLW alternatives. This analysis was performed to identify any
disproportionately high and adverse human health or environmental impacts on minority populations or low-
income populations surrounding each of the 16 major LLW sites. Chapter 5 summarizes the methods and
Appendix C provides the details of how this analysis was done, and the maps illustrating the distribution

of minority and low-income populations within 50 miles of each LLW site.

7.10.1 RESULTS

The potential for adverse human health effects from exposures to radionuclide emissions from LLW
treatment facility operations is low for most LLW management alternatives. Incident-free LLW treatment
facility operations were analyzed (see Section 7.4 - in terms of risk to workers and the public. Overall,
at most sites, incident-free operations present no significant risk and do not constitute a reasonably

foreseeable adverse impact to the surrounding populations.

Screening criteria for the nonworker MEI (see ; pendix C) indicated a cancer fatality probability of
1.0E-06 or greater for facility operations at FEMP under Regionalized Alternative 2; at Hanford under

Regionalized Alternatives 4 and 5 and Centralize Alternatives 4 and 5; at LLNL under Region zed
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Because of these sometimes contravening fa rs and the permanence associated with disposal decisions,
it is prudent to further evaluate costs and  cuss all pertinent aspects of potential configurations with
stakeholders before identifying two or three preferred sites for disposal. The Department will notify the
public which specific sites it prefers for disposal of LLW by publishing a notice in the Federal Register and
by other means. DOE will not issue a Record of Decision selecting any regional disposal sites for LLW

sooner than 30 days after puoucation of it referred sites in the Federal Register.

Table 7.16-3 provides potential impacts for the preferred alternative by combining the impacts evaluated
in the WM PEIS for the preferred alternative at each site. Although it is not possible to estimate disposal
impacts with precision until the disposal sites ve been selected, the table provides approximate values and
ranges expected for the preferred LLW  ernatives. Treatment and disposal impacts are taken from
Volume II site data tables for the preferred alternatives specified in the second and third rows of
Table 7.16-3. Values presented in the table for regionalized disposal use impacts estimated at Hanford,
INEL, LANL, NTS, ORR, and SRS for Regionalized Alternative 3 (six disposal sites), Centralized
Alternative 1 (one disposal site—Hanford), and Centralized Alternative 2 (one disposal site—NTS) to
provide a range of potential impacts. Impact estimates under Centralized Alternative 1 at Hanford and
Centralized Alternative 2 at NTS are greater than expected at either site. They provide an upper limit for
the range of impacts at these sites, using impacts that result when all LLW is disposed of at one
sitte—Hanford or NTS. The preferred disposal alternative would distribute disposal impacts over two to

three sites, lowering values shown for Hanf d or NTS.
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Table 7.1 . The Preferred LLW Alternative  Selected Impact  Tontinued
Impact
Area Decision | ANL | BNL | FEMP | Hanfi INEL LLNL LANL NTS ORR | PGDP | Pantex | PORTS | RFETS | SNL-NM SRS WVDP | Total
Preferred T R3 R3 R3 R3 R3 R3 R3 R3 R3 R3 R3 R3 R3 R3 R3 R3
alternative -
D* - | - - |r R - |r R R - - - - - R -
Truck radiation 2-16
fatalities
- These numbers reflect intersite transportation results and are not attributable to individual sites
Truck nonradiation 3-38
fatalities
Highest air T 12% |26% — 0% 1% 0% 1% 5% 47% 7% 0% 0% 15% 0% 3% 0% no sites
pollutant NO, [NO, NO,/PM, o NO,/PM,, |CO NO, NO, co NO, exceed
percentage
D — — — 0% - — — — 0% - — — — — — — - - 0-1 sites
19% 183% exceed
NO, Cco
Cost T i A1 — .66 21 .29 N ke .14 A7 Al v RS 4.53
$ billions —_—
D ] 0 — .0-3.8 0-.61 0 0-1.72 0-<2.95 0-2.16 v 0 0 0 0 0-4.04 0 3.09.3
Totat® 11 N — 24-< .66-1.27 .21 .29-2.0 04-<3.0 .71-2.87 | .28 .14 17 .23 1 90-495 .35 7.5E-0-
13.8E-0
Truck shipments 1,050 | 1,350 0 0-243, 0-8,520 620 11,420~ 120- 55,000- |6,270 }420 33,000 3,570 330 20- 6,620 {84,000~
1l 18,400 257,000 65,000 68,000 257,000¢

4 DOE prefers to further narrow its configuration of dispo
b Total costs for the alternative as presented in Table 7.16
$0.2 billion for R3 to $2.5 billion for C1) to the costs pre:
volumes would range between zero and those quantities di
Centralized Alternative 1. At NTS volumes would range t
¢ Total onc-way shipments between two sites, as defined {

iites to 2-3 sites from these 6 sites. DOE has no site preferences pending further deliberations with regulators and stakeholders.
: calculated by adding additional treatment costs for non-major DOE sites (estimated at $1.4 billion) and truck transportation costs (which vary from
1 here. The total cost for the alternative could therefore vary between $11.4 billion and $15.4 billion. For the preferred disposal alternative, disposal
:d of in the Regionalized Alternative 3, at INEL, LANL, ORR, and SRS. At Hanford volumes would range between zero and those evaluated for

en zero and those evaluated for Centralized Alternative 2.
ipments in Table 7,16-2, range between values for Regionalized Alternative 3 and Centralized Alternative 2,
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Under Regionalized Alternative 2, DOE would use the same configura 1 as in Regionalized Alternative 1,
except that TRUW would be treated to meet LDRs and then shipped to WIPP for disposal. With this
alternative, DOE can compare the impacts of intermediate treatment in Regionalized Alternative 1 to the
impacts of LDR treatment in Region: zed A rnative 2; the impacts of both Regionalized Alternatives 1
and 2 can be compared to the impacts of meeting current WIPP-WAC in the Decentralized Alternative
wwherc 70 0 Ui wie Waste woula oe processed au wic saue 214 sites). Figure 8.3-4 shows the sites at which
TRUW would be processed and stored under Regionalized Alternative 2; Table 8.3-4 lists the sites from
whi TRUW would be shipped and the six es at which TRUW would be consolidated and treated.

Re »Hnalized Alternative 3 considers the consolidation of waste for treatment at four sites (Hanford, INEL,

ORR, and SRS) where approximately 80% of TRUW is already located or is expected to be generated.

CH-TRUW would be treated at Hanford, INEL, and SRS; RH-TRUW would be treated at Hanford and

ORR. Under this alternative, TRUW would be treated to meet LDRs and shipped to WIPP for disposal.

Figure 8.3-5 shows the four sites at which TRUW would be treated and stored under Regionalized

A :mative 3; Table 8.3-5 lists the sites from which TRUW would be shipped and the four sites at which
{UW would be consolidated and treated.

8.3.4 CENTRALIZED ALTERNATIVE

Under the Centralized Alternative, DOE would ship all CH-TRUW to WIPP for treatment to meet LDRs
and for disposal. RH-TRUW would be shipped to the Hanford Site and ORR for treatment to meet LDRs
and then shipped to WIPP for disposal. Figure 8.3-6 illustrates the Centralized Alternative. Table 8.3-6

AL Lt 11 FODYTTYRS eernnn 1A ha ahinead and tha tura citae at which RH_TRTTW wanld he

consolidated and treated.

8.3.5 RATIONALE FOR S¥ ICTING TREATMENT SITES

Treatment configurations for TRUW were developed to cover the range of reasonable alternatives. Thus,
the Decentralized Alternative considers treatment of TRUW at 16 sites where TRUW is currently located,
and the Centralized Alternative considers treatment of all CH-TRUW at one site and all RH-TRUW (which
needs special handling) at two sites. For the regionalized alternatives, which are intermediate between the

Decentralized and Centralized Alternatives,  E focused on the six sites where 95% of the waste is located
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Chapter 8 Impacts of the Management of Transuranic Waste

inventory, based upon recent safety literature. Therefore it may be expected that the WIPP SEIS-II would
predict generally higher consequences for a seismic-initiated treatment facility accident. The maximum
probability of a LCF to the offsite MEI is on the order of 0.06 for the Centralized Alternative at WIPP in
the WM PEIS and 0.02 for ORNL in the WIPP. IS-II.

The health risk consequences presented in Table 8.4-10 are conservative. 1ey assume no mitigation of
the accidents and take no credit for emergency response actions. The reduction in impacts due to these

mitigation actions would be significant.

8.5 Air Quality Impacts

The management of TRUW would not apprecia ' affect the air quality at most sites. No criteria air
pollutant emissions would exceed standards at any site. Emissions of radionuclides were estimated
to be below the applicable standards at all sites, except for LANL and WIPP when these sites treat
TRUW to meet LDRs. The exceedances at these sites would require mitigation measures to reduce
emissions to acceptable levels. Emissions of other hazardous air pollutants were estimated to be below
the applicable standards at all sites.

As illustrated in Table 8.5-1, DOE evaluated air quality impacts at each proposed TRUW treatment site
on the basis of estimated increases in emissions of the six criteria air pollutants, hazardous air pollutants
(which include radionuclides), and toxic air pollutants. Emissions from TRUW facility construction and

operation and maint ance activities were estimated.

The Clean Air Act (42 USC 7401 et seq.) regulates emissions of air pollutants. In those areas where air
pollution standards are not met (known as “nonattai ient areas”™), activities that introduce new emissions
from both “sta nary” (e.g., treatment and storage facilities) and “mobile” (e.g., vehicles and construction
equipment) sources are regul: 1 under the “General Conformity Rule” (GCR). In this rule, EPA has
established limits for each criteria air pollutant in nonattainment areas. An entity which would engage in
an activity that would result in emissions that equals or exceeds those limits in a nonattainment area must

first obtain a permit.
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Chapter 8 Impacts of the Management of Transuranic Waste

Aquatic resources may be indirectly affected through increased runoff of water and soil to surface waters
from construction sites. However, proper construction practices should minimize these effects. Direct
discharges to surface waters from the routine operation of treatment facilities would comply with applicable
regulations and would be limited by the use of accepted engineering techn; ies. Therefore, the impacts to

aquatic organisms are expected to be minimal.

8.7.3 EFFECTS OF TR N TREATMENT FACILITY EMISSIONS

DOE used atmospheric emissions and deposition modeling to estimate the toxicity to terrestrial animals from
airborne emissions of radionuclides from treatment facilities. This analysis used the same atmospheric
emissions estimates as the human health risk assessment and provided estimates of radionuclides deposited

on surface soils.

For this analysis, DOE examined those sites with the highest anticipated emissions. Potential toxicity to
terrestrial wild. : was analyzed for selected sites under the Decentralized Alternative, Regionalized
Alternatives 2 and 3, and the Centralized Alternative. The radionuclides Cs-137, H-3, Ni-63, Co-60, Sr-90,
U-238, Pu-238, Pu-239, Pu-241, Y-90, Am-241, Pm-147, and Ba-137 were selected for the analysis. These
radionuclides constitute 80% of  total activity of all radionuclides expected to be emitted. The remaining
20% of the radioactivity comes from smaller emissions of a large number of radionuclides. The
conservative assumptions used to characterize the exposure scenario for wildlife (e.g., accumulation of
contaminants for 10-year period with no loss due to decay or transport) compensate for limiting the analyses
to 80% of the released activity. The concentrations of radionuclides were used in calculating Hazard Indexes
for each selected combination of sites and alternatives as composite ratios between the estimated exposures
of species to each contaminant and the estimated contaminant-specific toxic levels. A Hazar Index greater
than 1 indicates a potential for the combined exposures to adversely affect the health of terrestrial species.
For all Alternatives at all sites, the Hazard Index was determined to be less than 0.01, except at WIPP under
the Centralized Alternative, where the maximum estimated dose produces a maximum estimated Hazard
Index of 0.11. Therefore, impacts to terrestrial receptor populations as a result of emissions of radionuclides
from treatment facilities are expected to be minimal. Additional information on the methods used to assess
potential toxicity to terrestrial animals and on the results of the analysis is presente in Section C.4.4 of

Volume III and the impacts technical report (DOE, 1996b).
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Table 8.8-2. Employment Resulting From the Management of TRUW as a Percent of Regional
Employment (sites where jobs were estimated to be 1% or more of the regional baseline)

H Number of ! !
Sites
CH RH Treatme
Alternative Treat | Treat Standard* | Hanford INEL LANL WIPP

~ No Action” 11 5 WIPP-W,
|rDecentralized° 16 5 WIPP-W, 1.4 1.0

Regionalized 1 5 2 Reduce g 1.6 1.0

Regionalized 2 5 2 LDRs 1.0 1.8 1.1

Regionalized 3 3 2 LDRs 1.0 2.1 "
Centralized WIPP 2 LDRs 2.1

Notes: CH = contact-handled TRUW; RH = remote-handled UW. Blanks indicate sites where jobs were estimated to be less
than 1% of the regional baseline.

2 Treatment standards include WIPP-WAC = Waste Isolation Pilot Plant-Waste Acceptance Criteria; Reduce gas = intermediate
TRUW treatment to reduce gas generation potential; and LDRs = Land Disposal Restrictions criteria.

Y For the No Action Alternative, storage is indefinite; no disposal at WIPP is assumed. For all other alternatives, disposal at WIPP
is assumed.

¢ In the Decentralized Alternative, TRUW is processed at all 16 sites then transferred to 10 sites for interim storage, and then to
WIPP for disposal.

The sum of the new direct, indirect, and induced jobs across the alternatives at 10 sites’ ROIs range from
approximately 1,250 (under the No Action Alternative) to 7,700 (under Regionalized Alternative 2). At the
four sites listed in Table 8.8-2, job increases are  line with increases in the volume of TRUW managed
at each site under the alternatives. These employment increases of up to 2.1% could be considered

important benefits of TRUW management at those sites.

Under the No Action / crnative, in place of d  ict construction and operations phases, all costs were
assumed to occur in 25 years (20 years of storage operations plus 5 years for decontamination and

decommissioning).

In addition to analyzing the effects on regional economies, DOE analyzed these effects on the national
economy. None of the TRUW Alternatives would have substantial impacts on the national economy. The
No Action Alternative has no construction acti  =s, and therefore no construction impacts. The total
number of jobs generated in the national economy from combined weighted construction and operations

activities ranges from approximately 1,850 (under the No Action Alternative) to 11,900 jobs (under
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Impacts of the Management of Transuranic Waste Chapter 8

As indicated in Table 8.14-1, DOE e d costs for building and operating treatment and storage

facilities, and for transportation (INEL, 1995a,b). DOE evaluated costs associated with TRUW management

from both a life-cycle and process perspective using 1994 dollars.

8.14.1 LIFE-CYCLE COSTS

DOE evaluated facility costs for four ph: 5 of the life-cycle of facilities and their operations: pre-

operations, construction, O&M, and decontan ation and decommissioning. Life-cycle costs do not include

speculative factors such as impacts to long-term land value.

Costs for pre-operation activities consist of technology and site adaptation, including bench-scale tests
and pilot plant demonstrations; permitti ; plant startup and cold-run costs; and related conceptual
design, safety analysis, project managem t, and contingencies.

Construction costs consist of expenses for building construction, equipment purchase and installation,
contractor overhead, design and inspe >n, construction management, project management, and
contingencies. Mobilization and demobilization costs are included for portable treatment units.
Operations and maintenance costs con : of expenses for annual operations labor and material;
maintenance labor and equipment; utilities; contractor supervision and overhead; and related project
management and contingencies.

Decontamination and decommissioning costs consist of expenses for facility decontamination and

demolition, closure, post-closure, and environmental monitoring activities.

Q14" D"’)CESS [ SN

DOE also analyzed costs based on treati nt  d storage. Treatment costs include costs to build and operate

treatment facilities (such as thermal treatme ) and common support facilities (such as maintenance, and

certification/shipping facilities). DOE estin =d costs for three treatment options: minimal treatment to

current WIPP-WAC, an intermediate lev. treatment to reduce gas generation potential, an treatment

to meet LDRs. TRUW disposal is outside the WM PEIS scope; thus, life-cycle costs of disposal at WIPP

were not included.
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DOE is responsible for the management of wastes currently in inventory and those generated by future
operations (referred to as "waste management” wastes). As discussed in Chapter 1, DOE is also responsible
for the management and remediation of contaminated media, such as soils, groundwater, and buildings.
DOE expects that most of the contaminated media at its sites will be remediated under the Environm  tal
Restoration Program. The extent to which media are “cleaned up” is site-specific and will depend largely
on regulatory requireme 3 and decisions regarding future land use. For analysis purposes, a standard “base
case” scenario was developed that estimates remediation costs across the DOE complex (DOE, 1996c).
Although most waste generated by cleanup activities will be managed within the Environmental Restoration
Program, some of the waste generated by these activities will be transferred to waste management facilities.
In the WM PEIS, these wastes are referred to as “environmental restoration (ER) transferred wastes.” At
present, only estimates of the volumes of ER transferred waste are available. These estimates were used to
provide a qualitative assessment  how the ac tion of ER transferred waste might impact TRUW

alternatives described in this chapter.

Appendix B provides more detail about how some of the wastes generated during environmental restoratic
activities will be transferred to the waste managem t program for final disposition, and provides estimates
of the volumes of ER transferred TRUW. Appendix B also discusses the assumptions and uncertainties

involved : assessing how the ER transferred TRUW may affect waste management alternatives.

To conduct a health risk impact analysis for the additional ER transferred TRUW similar to that conducted
for waste management TRUW, additional inform on is needed on the ER transferred waste streams. In
addition to the volume of ER transferred waste, information is needed on the treatability of the individual
transferred TRU waste streams that would include data about the radiological profile, chemical constituents,
and physical form of the trz  ‘erred waste. Characterization of the ER transferred wastes 0 one of the
treatment categories identified »r TRUW is needed to estimate the degree of further treatment needed and,
thereby, the waste management costs. Information about the timing of the transfer of ER wastes to the waste
managem  program is needed to determine the capacities of treatment and disposal facilities. This
infor tion is also crucial to conduct transportation and socioeconomic analyses. However, in many cases,

this information wi not be available until site-specific cleanup is underway.

To identify how the addition of ER transferred TRUW could affect the comparisons among waste
management alternatives evaluated in the WM PEIS, DOE compared the volumes of waste management

TRUW with the expected volumes of ER transferred TRUW. This analysis reveals the potential for
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