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ABSTRACT 

The burial of radiolct ive wastes creates a legacy. To limit the impact of this legacy on 
future generations, we establish and comply wi th performance objectives. The most 
controversial of th^se performance objectives is the requirement to protect possible future 
inadvertent human intruders (IHIs). This paper summarizes the regulatory approaches 
designed to protect future IHIs from buried radioactive wastes and proposes an alternative 
approach for protecting the IHI. 

Standard exposure scenarios for the burial of U.S. Department of Energy (DOE) low-level 
radioactive wastes {LLW) assume that inadvertent human intrusion wil l occur, i.e., the 
probability of intrusion is one. A number of events must proceed inadvertent exposure to 
buried waste, including loss of active site control, loss of knowledge of the site, loss of 
site characteristics {the burial site must not resemble a burial site), loss of waste 
characteristics (the waste must not resemble waste), and inadvertent intrusion must 
occur. 

Assuming that the probability of inadvertent intrusion is one is conservative, but does not 
account for important site characteristics. Site characteristics are included in the proposed 
alternative approach which is based on the "expected dose" to the IHI. The expected dose 
is the product of the consequence of intrusion and the probability of intrusion. For 
example, if the consequence of intrusion is calculated to be 1 25 millirem per year chronic 
dose and the probability of intrusion is assessed at 0.65, the expected chronic dose to_ the 
IHI is 81 millirem per year. All aspects of calculating the consequence of human intrusion 
are identical to calculating the consequence under DOE 5820.2A; the only new element is 
the derivation of the probability of intrusion. 

Consequence is calculated using the long-standing exposure scenarios for intrusion. The 
probability of intrusion, where probability is a reasoned belief, can be assessed a number 
of ways and the expert elicitation process is recommended. A site-specific assessment of 
the probability of inadvertent intrusion allows credit to be taken for favorable site 
characteristics, such as site aridity, depth to water, and past site use, that are not 
explicitly accountable when the probability of intrusion is assumed to be one. 

INTRODUCTION 

The burial of radioactive wastes creates a legacy. To limit the impact of this legacy on 
future generations, we establish and comply wi th performance objectives. This paper 
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reviews performance objectives for the long-term isolation of buried radioactive wastes; 
identifies regulatorly-defined performance objectives for protecting the inadvertent human 
intruder (IHl) from buried low-level radioactive waste (LLW); (3) discusses a shortcoming of 
the current approach; and (4) offers an alternative approach for protecting the IHl. This 
alternative approach is wri t ten specifically for the burial of U.S. Department of Energy 
(DOE) wastes at the Nevada Test Site (NTS), although the approach might be applied at 
other DOE burial sites. 

PERFORMANCE OBJECTIVES FOR BURIAL OF LLW 

There are typically three performance objectives for the isolation of buried radioactive 
wastes: 

• the long-term protection of human health from wastes that might migrate from the 
disposal site; 

• the long-term protection of individuals that might inadvertently intrude into the 
disposal site (e.g., water well drillers); 

• the long-term stability of the disposal site after closure to eliminate the need for 
active maintenance. 

A possible fourth objective, protection of deliberate intruders, is typically considered 
infeasible (Wood eta/., 1994). 

In summary, performance objectives are defined to keep the wastes from getting to people 
and keep people from inadvertently getting to the wastes. These goals are expressed as 
t w o types of performance objectives: protection of the Member of Public (MOP) and 
protection of the IHl. This paper addresses protection of the IHl. 

There are three categories of measures to protect the IHl from buried LLW: (1) active 
institutional controls, such as fences and guards; (2) passive institutional controls, such as 
deed restrictions, long-term government ownership, and long-lived markers; and (3) 
engineered barriers, such as special waste forms, burial depth, and special materials 
incorporated into the site closure system (Wood et a/., 1994). 

There are many who believe that DOE wil l maintain control of DOE disposal sites forever, 
thereby eliminating the possibility of an inadvertent human intrusion. The intent of the 
U.S. government is to maintain control of its high-level radioactive waste (HLW) burial 
sites forever (35 FR 17533) and there are formal discussions of maintaining control of the 
LLW burial and cleanup sites in perpetuity. However, there is significant concern that over 
the next f ew thousand years, control wil l be (at least temporarily) lost. For example: 

• The U.S. Environmental Protection Agency (EPA) "... believes that passive 
, institutional controls can never be assumed to eliminate the chance of 

inadvertent and intermittent human intrusion ..." (40 CFR 1 9 1 , Appendix B); 
• From guidance developed for the U.S. DOE "...survival of engineered systems may 

not be credible over t ime frames beyond 1 or 2 millennia." (Wood et al., 
1994, p. 10); 

• The National Research Council stated in 1995 that: ". . . it is not reasonable to 
assume that institutional controls can be maintained for more than a few 
centuries, we also conclude that there is no scientific basis for assuming that 
human activity can be prevented from occurring in an exclusion zone ..." 
(National Research Council, 1995, p. 122); 



• The U.S. Nuclear Regulatory Commission (NRC) stated that: "... inadvertent human 
intrusion into a closed disposal facil ity at some point after closure of the 
disposal facil ity is l ikely." (NRC, Draft EIS, 1981b, p. 4-53). 

With the failure of these protective mechanisms, the future may include IHIs receiving high 
doses of radiation from buried radioactive wastes. If future conditions could be 
anticipated, it would be possible to protect future generations. However, future conditions 
are uncertain. Despite this uncertainty, it is still possible to make intelligent decisions to 
protect the IHI. Regulations governing the protection of IHI typically define a set of 
hypothetical conditions. As a society (i.e., by rulemaking), this country has established 
that compliance with these hypothetical conditions is protective of the IHI. 

REGULATORY BACKGROUND 

Several standards govern the disposal of radioactive waste in this country, and each of 
these standards establishes a different set of requirements that address the IHI. However, 
each standard has the same underlying assumption; that future generations maintain 
current living habits. This assumption is probably incorrect for the next 10,000 years; in 
just the last 60 years, our children have migrated from the yards and creeks to the video 
arcades and malls. 

In the U.S., three major standards set requirements for the disposal of radioactive waste: 
• Commercial LLW is governed by 10 CFR 6 1 ; 
• DOE-titled LLW, and other DOE radioactive wastes, are governed by DOE Order 

5820.2A; and 
• 40 CFR 191 sets requirements for the disposal of transuranic (TRU) wastes, HLW, 

and spent nuclear fuel . 

The disposal of TRU wastes at the Waste Isolation Pilot Plant (WIPP) is governed by 40 
CFR 191 wi th site-specific requirements set by 40 CFR 194. For the disposal of spent 
nuclear fuel and HLW, the WIPP Land Withdrawal Ac t exempted Yucca Mountain from the 
requirements of 40 CFR 1 9 1 , and the Energy Policy Ac t of 1992 directed the U.S. EPA to 
establish site-specific standards for Yucca Mountain. These site-specific standards will 
define a fourth major regulation and are currently under development (60 FR 47172) . 
These three standards (10 CFR 6 1 , DOE Order 5820.2A, and 40 CFR 191) are briefly 
discussed as below. 

Standards for Commercial LLW Burial 

The NRC's 10 CFR 61 sets licensing requirements for the shallow-land burial of 
commercial LLW. In developing 10 CFR 6 1 , the NRC recognized that the greatest risk of 
inadvertent exposure to buried LLW will be far in the future. If the nature of possible 
future exposures were knowable, specific measures could be taken to protect future 
intruders. However, the nature of any future exposure is uncertain. To proceed in the 
face of this uncertainty, the NRC chose to define surrogate, or hypothetical, IHI exposure 
scenarios. Protection of the IHI under the conditions defined in these hypothetical 
exposure scenarios would, by legal definit ion, be protective of future IHIs. 

Defining the characteristics of the surrogate IHI exposure scenarios cannot be 
accomplished by science alone and requires policy judgments. NRC formalized these 



policy judgments through the rulemaking process. NRC held a series of four regional 
workshops, worked wi th the EPA and public input, developed draft and final Environmental 
Impact Statements (EIS) (NRC, 1981b; 1982), and corresponding proposed rule (NRC, 
1981a) and final rule (10 CFR 61). 

Because the NRC was setting disposal standards for LLW burial sites not yet defined, it 
chose to protect the IHI by developing a generic set of waste classes. These classes are 
termed generic, because they were developed independent of disposal site characteristics 
and are based on a standard set of exposure scenarios defined through the rulemaking 
process. A similar approach is currently being taken by the EPA to set cleanup standards 
for federally-owned sites contaminated wi th radioactive materials (Nuclear Remediation 
Week, July 3 1 , 1995). 

The NRC's generic analysis was based on the following set of beliefs or concerns: 
• The potential for inadvertent human intrusion is likely. Extensive intrusion activities 

(such as major apartment construction) are unlikely. 
• There is a limited t ime (e.g., 500 years) in which natural and engineered barriers 

can be expected to last. 
• As long as the waste is structurally stable (i.e., is recognizable as waste), extensive 

inadvertent human intrusion is not considered credible. 

Based on these beliefs, the NRC established performance objectives to protect the MOP 
from contaminated groundwater and to protect the IHI. Establishment of these 
performance objectives was complicated and required consideration of five elements: 

• The length of institutional control; 
• The time at which the intrusion would occur; 
• An appropriate dose standard for the IHI; 
• The probability of the intrusion occurring; and 
• The specific exposure scenario(s) for the IHI. 

Performance objectives are an interrelated "package deal." Altering one of the 
components may change the overall protectiveness of the rule. A short summary of each 
of these five objectives is provided below. 

Length of Institutional Control—The NRC selected 100 years, "...the Commission believes 
that it is not a question of how long the government can survive, but how long they 
should be expected to provide custodial care." (NRC, Final EIS, 1982, vol. 1 , p. 5-27) 

The Time at Which the Accidental Intrusion Would Occur—NRC made the conservative 
assumption that knowledge of the site would be lost when the cognizant government 
control was relinquished (100 years after closure). This loss of knowledge was assumed to 
be a temporary, bureaucratic error. 

An Appropriate Dose Standard for the IHI—The NRC selected 25 millirem (mrem) per year 
as the dose standard for the MOP and 500 mrem/year as the dose standard for the IHI. 
Setting an IHI standard 20 times greater the MOP dose standard was justif ied, because the 
MOP standard assumes continuous exposure to radionuclides by populations, whereas the 
IHI would not be routine and would only involve a few people. 

The Probability of Intrusion Occurring—In the draft of 10 CFR 6 1 , the NRC assumed that 



the probability of IHI is one (IHI wil l occur). The assumption was conservative (i.e., easy 
to defend) and not costly (i.e., the final 10 CFR 61 allows the shallow land burial of 9 9 % 
of the commercial LLW (52 FR 5999)). 

In response to the draft rule, many reviewers were concerned that the probability of an 
intrusion occurring was too high (i.e., not reflective of what the future would probably 
bring), and that the probability of intrusion should be incorporated into the calculation. 
The NRC had several responses. First, it is very difficult to set a numerical value on the 
probability that an intrusion event wil l occur, and to estimate the extensiveness of the 
intrusion. Second, in the final EIS, the NRC responded by increasing (liberalizing) the 
concentration-based limits on Class C wastes by an order of magnitude (from 10 to 100 
nanocuries per gram) to "eliminate unnecessarily conservative assumptions." Additionally, 
the IHI is based on reasonably conservative scenarios (discussed below), and finally, the 
dose standard for the IHI is 20 times higher than that for the MOP. So, rather than 
attempt to assign a probability to the IHI, the NRC "loosened" other components of the 
regulatory package. 

Specific Exposure Scenarios—The NRC developed three generic waste classes. Classes A, 
B, and C. The NRC states "[t]he (IHI) events are conservatively assumed to occur based 
on consideration of typical human activities. NRC has assumed reasonably conservative 
(but not overly conservative) actions on the part of the intruder" (NRC, Final EIS; 1982, 
Vol. 1, p. 4-13). 

The exposure scenarios included the intruder-construction scenario and the intruder-
agriculture scenario. The intruder-construction scenario involves the hypothetical exposure 
of workman involved in the construction of a house, wi th a basement, directly on the 
disposal facil i ty, contacting and dispersing the waste. The intruder-agriculture scenario 
involves individuals that live in the house constructed in the intruder-construction scenario, 
who consume food grown in a small on-site garden which contains some of the soil from 
the basement excavation. These scenarios are described in great detail (cubic yards 
excavated, percentage of excavated soil used in the garden, etc.) in the Draft EIS, Vol . 4 , 
beginning on page G-57 (NRC, 1981b). 

For each of the t w o intruder scenarios, for each of the four hypothetical, regional disposal 
sites, three sets of assumptions were made, corresponding to the three classes of wastes. 
Analysis of these exposure scenarios does not consider site-specific factors that might 
reduce the probability of the intrusion occurring and/or might increase the probability of 
the waste being recognized as waste. 

In summary, 10 CFR 61 regulations apply to the burial of commercial LLWs and define 
generic classes of wastes where the waste classification is defined to protect the 
hypothetical IHI. The regulations not take into consideration site-specific burial site 
characteristics. 

DOE Order 5820 . 2A 

DOE Order 5820.2A sets policy for DOE's management of radioactive wastes. Like the 
NRC's 10 CFR 6 1 , DOE chose to establish separate dose standards for protection of the 
MOP and the IHI from buried LLW. 



To protect the IHI, the original versions of 5820.2A had a classification system similar to 
the NRC's Classes A, B, and C, w i th some exceptions. However, DOE did not adopt the 
NRC system, because (1) the DOE waste streams were different from the NRC's 
commercial LLW streams; (2) in some cases, the DOE standard would be inconsistent w i th 
the NRC standard; and (3) the NRC standard was generic, not site-specific. Because DOE 
already knew the locations of its active, LLW disposal sites, DOE chose to require site-
specific performance assessments to demonstrate protection of the IHI, as well as the 
MOP. 

The boundary between standardized assumptions and site-specific considerations is not 
defined in DOE Order 5820.2A. General guidance is provided by the DOE Performance 
Assessment Task Team (Wood etal., 1992 & Wood etal., 1994) and the DOE 
Performance Assessment Peer Review Panel. The Performance Assessment Task team 
recommends that "standardized" DOE exposure scenarios include (Wood eta/., 1994): 

• An acute construction scenario and a chronic agricultural (homesteader) scenario 
involving excavation into disposal units, mixing exhumed waste in an 
intruder's vegetable garden, and permanent residence in a home on top of 
disposal units; 

• An acute discovery scenario and a chronic residential scenario involving an 
attempted excavation into disposal units, which is assumed to be precluded 
by the presence of intact engineered barriers, and 

• An acute drilling scenario and a chronic post-drilling scenario involving drilling a 
water well through a disposal units and mixing the drilling wastes in an 
intruder's vegetable garden. 

Like the NRC's generic scenarios, DOE Performance Assessments (PAs) have not taken 
site-specific credit for the probability of IHI and have assumed the probability of intrusion 
is one. In summary, DOE's Order 5820.2A governs the disposal of DOE radioactive 
wastes, and the specific performance objectives for disposal of LLW are similar to the 
NRC's 10 CFR 6 1 , wi th some important exceptions. 

Regulations for Disposal of Spent Nuclear Fuel, HLW, and TRU Wastes 

The EPA's 40 CFR 191 sets standards for the management and disposal of spent nuclear 
fuel, HLW, and TRU radioactive wastes. Subpart B of 40 CFR 191 contains one 
requirement (assurance) and three performance objectives: protection of the individual, 
protection of groundwater, and containment. 

Protection of the individual and protection of groundwater are both "undisturbed 
performance" standards and specifically exclude the IHI. The containment standard (40 
CFR 191.13) requires the assessment of all events and processes that may disturb the 
disposal system, including inadvertent human intrusion. 

The containment standard is a 10,000-year, probabilistic standard. The containment 
standard is based on an abstracted ratio between the original inventory of buried TRU 
radionuclides and the inventory of radionuclides that might move beyond the controlled 
area (a legally defined term). The containment standard does not consider the dose to the 
IHI; only the abstracted ratio is important. A repository might pass the containment 
standard even if the IHI hypothetically received a lethal dose from an "industrial accident." 



In a PA for TRU wastes, a "scenario" is a mutually exclusive combination of features, 
events, and processes, which is very different from an "exposure scenario" as used in an 
LLW PA. The EPA requires the assessment of site-specific scenarios for disposal sites 
governed by 40 CFR 1 9 1 . The EPA recognized there would be uncertainty in assessing 
features, events, and processes for the next 10,000 years, and offered significant 
guidance in Appendix B of 40 CFR 1 9 1 . 

" . . . inadvertent and intermittent intrusion by exploratory drilling for resources ... can 
be the most severe intrusion scenario assumed by the implementing agencies...the 
Agency assumes that the likelihood of such inadvertent and intermittent human 
drilling need not be taken to be greater than 30 boreholes per square kilometer of 
repository area per 10,000 years for geologic repositories in proximity to sedimentary 
formations, or 3 boreholes per square kilometer in other geologic formations." 

In summary, 4 0 CFR 1 9 1 : (1) applies to TRU, HLW, and spent nuclear fuel wastes; (2) 
does not specifically attempt to protect an intruder; (3) requires the assessment of the 
probabilities of all future events and processes; and (4) offers significant EPA guidance 
concerning the probability of future inadvertent human intrusion. 

ALTERNATIVE APPROACH FOR PROTECTION OF INADVERTENT HUMAN INTRUDERS 

The previous sections of this paper highlighted the development of the IHI standard. In 
this section, important assumptions are reviewed, consequences of these assumptions are 
discussed, and an alternative approach is proposed. 

The NRC and the DOE make the generic assumption that inadvertent intrusion will occur. 
This assumption is predicated on the simultaneous occurrence of at least five events: 

• institutional control is lost; 
• knowledge of the site's history is lost; 
• the disposal site is unrecognizable as a disposal site; 
• the waste is indistinguishable from soil; and 
• the population and well drilling densities are high enough to result in a random 

drilling into a burial cell. 

Despite the conservative nature of these generic assumptions, most DOE LLW meet the IHI 
criteria. However, some long-lived wastes (e.g., thorium) fail the IHI standard, 
independent of the location and the depth of burial. For example, for a given disposal 
configuration, burial of LLW in metropolitan Washington, DC and burial at the NTS result in 
the same (calculated) dose to the IHI, using the well drilling scenario. The calculated dose 
using the well drilling scenario is also independent of the depth of burial. Burial under 3 m. 
of cover and burial under 30 m. of cover results in the same calculated dose to the IHI. 
Clearly, the probability of intrusion is greater in a large metropolitan area than at the NTS, 
and burial under 30 m. of soil, as opposed to 3 m., should reduce the probability of 
intrusion. 

For DOE's LLWs that fail the existing IHI standard, independent of the depth of burial, an 
alternative approach is proposed which assumes that the probability of IHI varies w i th 
disposal facil ity. This alternative approach is within the flexibility allowed by DOE Order 
5820.2A and takes credit for the NTS's arid environment and the fact that wastes wil l be 
recognizable for long t ime periods. 



Alternative Approach 

The alternative approach is based on several premises. The first is that protection of the 
IHI is an appropriate goal for the burial of LLW. The approach also accepts the JHl 
standard in DOE's 5820.2A as appropriate for most LLW. It presumes that LLW wi th 
characteristics of HLW (wastes that fail the IHI exposure scenarios, independent of the 
depth of burial) require an alternative approach, and finally, that the probability of IHI is 
different for different locations. 

The alternative approach continues using the IHI standard found in DOE Order 5820.2A, as 
interpreted by Wood et. al. (1994) and the DOE Peer Review Panel. For wastes that fail 
the IHI standard, independent of the depth of burial, the "expected dose" should be 
calculated. The expected dose is the product of the consequence of the intrusion times 
the probability of the intrusion. For example, if the consequence of intrusion is calculated 
to be 125 mrem/year chronic dose and the probability of intrusion is assessed at 0 .65, the 
expected chronic dose to the IHI is 81 mrem/year. All aspects of calculating the 
consequence of human intrusion are identical to calculating the consequence under DOE 
5820.2A; the only new element is the derivation of the probability of intrusion. 

The expected dose could then be compared to (a) the IHI dose standard (100 mrem/year 
chronic and 500 mrem acute), or to (b) the MOP dose standard of 25 mrem/year. To 
compare the IHI expected dose to the 25 mrem/year MOP standard would be inconsistent 
wi th the existing DOE Order. However, there is concern that comparing the expected 
dose to the 100 mrem/year standard may not be appropriate, because the 100 mrem 
standard was set higher than the 25 mrem/year standard to compensate for the intrusion 
being "...not...routine" and involving only a few people. The higher IHI standard was set 
to partially compensate for the low probability of occurrence. With the formal inclusion of 
the probability of inadvertent intrusion, the higher dose standard may not be appropriate. 
This portion of the alternative approach is not currently resolved. 

The proposed approach of assessing the expected dose to the IHI wil l allow the inclusion 
of important, site-specific characteristics in the decision making process. For burial at 
Area 5 of the NTS, these include: 

• Consideration of the very slow rate of waste decomposition (the long t ime 
required for the wastes to become unrecognizable as wastes) caused by the 
aridity of the site, which receives approximately 10 cm of precipitation 
annually; 

• Consideration of the depth to the water table, requiring the drilling of water wells 
over 230 m. deep; 

• Consideration of the past use of the NTS for testing nuclear weapons (knowledge 
- of the past use of the NTS wi l l be very diff icult to lose because of the 

hundreds of large craters which wil l probably survive tens of millennia), and 
• Consideration of the very low population densities (and possibly low future 

population densities). 

The question is how to derive a probability of intrusions which considers the site-specific 
characteristics of the disposal site. The NRC stated that it is very difficult to set a 
numerical value on the probability that an intrusion event wil l occur and to estimate the 
extensiveness of the intrusion. However, to develop 10 CFR 6 1 , the NRC did estimate the 
extensiveness of intrusion by developing the standard exposure scenarios. This paper 



advocates using those same long-standing exposure scenarios, coupled w i th the site-
specific assessment of the probability of occurrence, which is addressed in the following 
sections. 

Probability 

The use of this alternative approach requires assessing the site-specific probability of an 
individual inadvertently drilling a water well through buried LLW. Of importance is the 
definition of probability. There are t w o schools of thought concerning the definition of 
probability (Kaplan and Garrick, 1981). The frequentists believe that probability is the 
result of repetitive experiments or observations. In this paper, we call this frequency. 
Subjectivists believe that probability is a state of knowledge or state of confidence. In this 
paper, we call this probability. 

When there are insufficient data, the subjective probability is the only probability. Often, a 
numerical value can be assigned to this state of belief, e.g., "there's a 7 5 % probability 
that inflation wil l return to double digits by the year 2000 . " Using this definition, 
probability is a "sof t " number and may vary wi th the individual. 

The assessment of probability is a key component of risk analysis, where risk is typically 
defined as RISK = PROBABILITY x CONSEQUENCE. Mathematically, RISK can also be 
thought of as the "expected value." With this definition of probability, the next question is 
how to derive a probability of inadvertently drilling at a specific location at the NTS over 
the next 10,000 years. 

Determining the Probability of IHIs 

There are a number of ways to assess probability (where probability is a state of 
knowledge or reasoned belief). A formal, defensible approach is the expert elicitation 
process. The process typically requires a trained facilitator, panelists (experts and/or 
stakeholders), some preliminary exchange of information, the forma[ elicitation process, 
and fol low up activities. Bonano et al. (1990) discusses many of the advantages and 
disadvantages of the formal elicitation process. The advantages include improved 
accuracy of judgment, well-thought-through design of elicitation, consistency of 
procedures, scrutability, communication, and fewer delays. The cited disadvantages can 
include high cost, t ime, and flexibility. 

There are seven standardized steps for a formal probabilistic elicitation. They are: 
• Development of an issue statement (define the event of concern); 
• Panel identif ication and selection; 
• Presentation of the issue statement and process definition; 
• Organization of the panel; 
• Review of literature pertinent to the elicitation; 
• Elicitation; and 
• Documentation of elicitation. 

The event would be divided into components and the panelists would assign probabilities 
to each component. For example, the issue statement might be "What is the probability of 
an individual inadvertently drilling a water well through a buried LLW cell at the NTS's Area 
5?" The event could be divided into components such as: 



• the probability that institutional control wil l be lost; 
• the probability that knowledge of the past use of the NTS will be lost; 
• the probability that wastes wil l become unrecognizable as wastes; 
• the probability of drilling a water well in Area 5 of the NTS; and 
• the probability of drilling though a buried waste cell. 

Panelists would be asked to provide the probability of each component occurring and the 
reasoning for each numerical estimation. 

The elicitation process is subjective. However, the assessment of probability is used daily 
for decisions of far greater consequence than assessing the probability of an IH1. For 
example, medical opinions typically employ probabilities, and U.S. economic policy (e.g., to 
raise or lower the prime interest rate) is based on indices and subjective probability. 

SUMMARY 

For the burial of LLW, we want to keep the wastes from getting to people and we want to 
keep people from inadvertently getting to the wastes (i.e., to protect the IHI). This paper 
addresses protection of the IHI. If the future could be anticipated, current society could 
define the specific measures to protect future intruders. However, the future is uncertain 
and society has established that demonstrating compliance using specific exposure 
scenarios is, by definition, protective of the IHI. 

For buried LLW wastes, the probability of inadvertent intrusion has been assumed to be 
one: intrusion wil l occur. This paper proposes incorporation of the site-specific probability 
of intrusion. For burial of LLW at the NTS, incorporation of this probability wi l l allow the 
consideration of favorable site characteristics such as aridity, the slow decay of wastes, 
the great depth to water, and (possible) low future population densities. This proposed 
alternative is identical to the existing interpretation of DOE Order 5820.2A, except that the 
probability of intrusion is included as a site-specific characteristic. 
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