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&^ ABSTRACT 

" s e a n § | >. 2 ^his paper examines a process to help select the most reasonable future 
< g.2.i < s§>!ss : c land use scenario(s) for hazardous waste and/or low-level radioactive 
1 2 | 'j?'| ° | g 1 waste disposal sites. The process involves evaluating future land use 
i | o < 2 | | l i c scenarios by applying selected criteria currently used by commercial 
| " i l | s s. ^ J g ^ mortgage companies to determine the feasibility of obtaining a loan for 
I s . f l ^ a l s - o i purchasing such land. The basis for the process is that only land use 
o O S S s l H - g ^ activities for which a loan can be obtained will be considered. To 
§ 3 S ° - - 3 ! l * | examine the process, a low-level radioactive waste site, the Radioactive 
«^SS, M l s S l s ? Waste Management Complex at the Idaho National Engineering 
s '3 f i . jl 1 1 1 | 2 Laboratory, is used as an example. The authors suggest that the 
• g ^ i i l s l - ^ a g process is a very precise, comprehensive, and systematic (common 

H r - £ £ | , s .f J | sense) approach for determining reasonable future use of land. B . " * 

a i s l ^ & g j f i Implementing such a process will help enhance the planning, 
I ^ l 2 | 2 s" Sgg decisionmaking, safe management, and cleanup of present and future 
! , ! § g =3 ' 1 ! .1;! a disposal facilities. 

INTRODUCTION 
IJflilii-ii 

The ultimate risk to human health by waste disposal activities result from exposure to 
waste. One pathway is the inadvertent intruder. Regulations* developed for low-level 
radioactive waste (LLW) management and land disposal contain performance objectives that, 
if complied with, will protect individuals from inadvertent intrusion onto a LLW land 

a. Requirements for the regulation of LLW disposariites are contained in Title 10, Code of Federal 
Regulations, Part 61 (10 CFR 61), "Licensing Requirements for Land Disposal of Radioactive Waste" and 
Department of Energy (DOE) Order 5820.2A, "Radioactive Waste Management," Chapter ITT, Management Of 
Low-Level Radioactive Waste (see References 1 and 2). 
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\ ;,;:;) Figure 1. Overview of the INEL and the RWMC. 
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LOAN CRITERIA AND APPLICATION 

3 

The basis for the process examined in this paper is that only land use activities for 
which a loan can be obtained will be considered reasonable. To obtain such a loan, a loan 
application has to pass certain criteria (standards currently used by most mortgage 
companies). Through interviews with several farm credit organizations in southeastern 
Idaho, we discovered five criteria used in evaluating loan requests:0 

1. Site History - This criteria requires that historical records and history of land 
use be examined. Site activity history will not be considered as a factor in the 
RWMC example (on the basis that the intrusion would be inadvertent with no 
knowledge of site activity history). 

2. Characteristics of Site - This criteria requires examination of the 
environmental aspects of the site, including climate, soils/geology, hydrology, 
and topography. Also, adjacent land use would be an important factor to 
consider. 

3. Legally Permissible - This criteria requires examination of the legal 
requirements for land use, including zoning requirements, known land use 
restrictions, and water rights (legal access to water in the area). Current legal 
requirements will be used as a factor in the RWMC example. 

4. Economically Feasible - This criteria requires examination of such issues as 
salability of the land, marketability of product produced on the land, location 
of the property, and access to water, markets, utilities, and roads. An 
important factor in the example given in this paper would be the current 
economic break-even point for pumping groundwater (lift in feet from the 

%. 

c. Information was obtained during interviews with R. G. Morrison, appraiser, Farm Credit 
Services, Idaho Falls, Idaho, and D. Allred, Vice President, Eastern Idaho Agriculture 
Credit Association, Rexburg, Idaho. 
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Table 1. Evaluation of Land Use Based on Loan Application Criteria. 

Loan Criteria RWMC Characteristics 

RWMC Land Use Inadvertent (LIKELY) Scenarios 

Livestock grazing Irrigated Irrigated Dry Farm 
Farm (grain) Farm (grain) 

(row crop) 

1. History of Site' 

2 . Characteristics of Site 

Climate 

Soils/Geology 

Hydrology 

Topography 

Adjacent land use 

3 . Legally Permissible 

Current legal requirements 
(zoning, land use 
restrictions, water rights) 

4. Economically Feasible 

Current salability of land 

Access to water, market*, 
utilities, roads 

Other than site activities, agricultural 

Climate is arid, desert sagebrush type with 
annual precipitation of 8.5 inches. 

The soils have moderate to severe irrigation 
limitations. 

The surface water is limited, ground water 
depth is approximately 570 feet. 

The RWMC is in a depression with the area 
having fiat to rolling type of topography. 

Adjacent land mostly used for controlled 
livestock grazing. 

The RWMC is currently on a Federal 
Reservation. 

Intruder would follow permissible legal 
requirements at time of intrusion. Access 
to water (water rights) would be important 
factor. 

Adequate Prohibitive Prohibitive Limited 

Adequate Prohibitive Prohibitive Limited 

Adequate 
(controlled 
grazing) 

Prohibitive Prohibitive Prohibitive 

Limited (one 
stock well might 
p»y) 

Prohibitive Prohibitive 

• 

Prohibitive 

Adequate Limited Limited Limited 

Adequate Limited Limited Limited 

Adequate 

Salability of land would be in the category of Adequate 
marginal ground sales (i.e., livestock 
grazing). 

Surface water is limited and access to limited (may be 
groundwater may be prohibitive (570 feet to adequate with 
groundwater). stock well) 

Limited 

Limited 

Limited 

Limited 

Adequate 

Limited 

Prohibitive Prohibitive Limited 

Marketability of product 

Improvements 

5. Maximum Productivity 

Land use alternatives with 
the highest net income 

This will depend on product (i.e., livestock 
produced on land could be profitable). Cost 
might be prohibitive for cultivated crops (cost 
of access to water). 

Adequate 

Cost may be prohibitive for type of ground. adequate 

Maximum productivity of land would be non- Adequate 
cultivated marginal ground (i.e., grazing of 
livestock). 

Is Scenario Capable of Obtaining Loan' 1 Yes 

Adequate Adequate Adequate 

Prohibitive Prohibitive Limited 

Limited limited Limited 

No No No 

a. DOE site activity history will not be considered as a factor in this study (on the basis that the intrusion would be inadvertent with no knowledge of DOE site 
activity history.) 
b. Evaluated by farm credit pcraonnel. 
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SUMMARY 

The use of selected criteria currently used by mortgage companies to determine the feasibility 
of obtaining a loan for purchasing land can be an excellent (common sense) process for determining 
reasonable future use of land. 

In the example given in this paper, only one scenario, grazing of livestock, would be 
reasonable for the RWMC. This type of scenario is much less restrictive than a residential scenario 
with basements and gardens. With a less restrictive scenario, funds spent for over-conservative 
scenarios at this site could be put to better use at other sites proven to be much more restrictive by 
such a process. 

Such a process will help enhance the planning, decisionmaking, safe management, and cleanup 
of present and future disposal facilities. The process is defensible, easily understood and well 
established. 
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INTRODUCTION 

The ultimate risk to human health by waste disposal activities result from exposure to 
waste. One pathway is the inadvertent intruder. Regulations* developed for low-level 
radioactive waste (LLW) management and land disposal contain performance objectives that, 
if complied with, will protect individuals from inadvertent intrusion onto a LLW land 

a. Requirements for the regulation of LLW disposaTsites are contained in Title 10, Code of Federal 
Regulations, Part 61 (10 CFR 61), "Licensing Requirements for Land Disposal of Radioactive Waste" and 

%iil£ Department of Energy (DOE) Order 5820.2A, "Radioactive Waste Management," Chapter m, Management Of 
Low-Level Radioactive Waste (see References 1 and 2). 
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disposal site.1 , 2 The evaluation of these performance objectives include implementing future 
land use scenarios developed while preparing 10 CFR 61. The future land use (inadvertent 
intruder) scenarios developed for 10 CFR 61 are standardized and also deterministic; that is, 
they are simply assumed to occur without attempting to assign a probability to their 
occurrence. These scenarios are very conservative and are selected to reasonably 
overestimate the exposure/doses that may result from a given disposal site. Time and effort 
involved in considering such conservative scenarios can result in increased disposal costs. 
Putting safety factors and compliance with regulations in perspective, this paper suggests an 
alternate approach. This approach uses a process to evaluate more reasonable and realistic 
future land use scenarios. The basis for this process is that only activities for which 
commercial financing can be obtained should be considered as reasonable. Such a process 
requires using criteria that depend on specific land use practices and location. The process 
applies selected criteria currently used by commercial mortgage companies to determine the 
feasibility of obtaining a loan for purchasing land. To examine the process, an actual LLW 
site, the Radioactive Waste Management Complex (RWMC) at the Idaho National 
Engineering Laboratory (INEL), is used as an example. The example site is viewed at least 
100 years after closure. The intrusion onto the site would be inadvertent, that is, the 
intruder would not recognize the LLW disposal site. Also, to validate findings from the 
process, a case study involving land use adjacent to the INEL is provided. Although the 
conclusions reached in the paper are specific only for the RWMC at the INEL, the process 
with supporting analysis is widely applicable, defensible, and can be used for any type of 
disposal. 

INEL DESCRIPTION AND LAND USE 

The INEL is located within the eastern Snake River Plain in southeastern Idaho, and 
comprises approximately 890 square miles. The RWMC is located near the southwestern 
corner of the INEL Site (see Figure 1). 

"-•" The environment at the INEL", RWMC, arid-adjacent area consists of arid sagebrush " 
desert at an average elevation of 5,000 feet. The area receives an average annual 
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Figure 1. Overview of the INEL and the RWMC. 
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precipitation of 8.5 inches, and daily air temperature extremes can vary from -30°F in 
January to over 100 °F in July. Surficial deposits of the area, except for some outcropping of 
basalt (lava) flows, consist of moderate to deep sandy loam soils (approximately 25 feet). In 
the southwestern part of the INEL, these soils have low water-holding capacity. In dry 
years, surface water in the area is essentially nonexistent. The INEL Site covers the north-
central portion of the Snake River plain aquifer. Depth to groundwater ranges from 
approximately 200 feet in northern portions of the Site to 900 feet in the southern portions. 
The depth to the groundwater at the RWMC is approximately 575 feet. The RWMC resides 
in a small depression with flat to rolling topography.3,4 

Future use of much of the INEL land, other than for the INEL missionb, is limited 
because of the climate, lava flows, and general desert soil conditions. Because of the 
limitations and location of the land, it is not probable that a community would be established 
in the future at the RWMC. It is more likely that the area could be used for agricultural 
purposes, mostly livestock grazing. If adjacent lands were used for irrigated farming, then 
the RWMC area could become part of the irrigated operation. Since surface water is almost 
nonexistent, this irrigation would come from wells. Some private ground next to the 
southern boundary of the INEL has been used in the past for irrigated farming (see Case 
Study below). Dry farming of small grains, although a remote possibility, is also" a likely 
scenario. 

Because of these reasons, the likely inadvertent future land use scenarios for the 
RWMC area are (1) livestock grazing, (2) irrigated farming of alfalfa and small grains by 
use of wells, (3) irrigated farming of row crops such as potatoes or sugar beets by use of 
wells, and (4) dry farming of small grains. 

The RWMC example only considers the most likely inadvertent intrusion scenarios 
that are agriculturally related. Because of this relationship, farm credit organization loan 
criteriajs used to evaluate these scenarios. ___... . . 

b. On the basis that the intrusion would be inadvertent, future land use scenarios for INEL 
activities are not considered in this paper. 
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LOAN CRITERIA AND APPLICATION 
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The basis for the process examined in this paper is that only land use activities for 
which a loan can be obtained will be considered reasonable. To obtain such a loan, a loan 
application has to pass certain criteria (standards currently used by most mortgage 
companies). Through interviews with several farm credit organizations in southeastern 
Idaho, we discovered five criteria used in evaluating loan requests:0 

1. Site History - This criteria requires that historical records and history of land 
use be examined. Site activity history will not be considered as a factor in the 
RWMC example (on the basis that the intrusion would be inadvertent with no 
knowledge of site activity history). 

2. Characteristics of Site - This criteria requires examination of the 
environmental aspects of the site, including climate, soils/geology, hydrology, 
and topography. Also, adjacent land use would be an important factor to 
consider. 

3. Legally Permissible - This criteria requires examination of the legal 
requirements for land use, including zoning requirements, known land use 
restrictions, and water rights (legal access to water in the area). Current legal 
requirements will be used as a factor in the RWMC example. 

4. Economically Feasible - This criteria requires examination of such issues as 
salability of the land, marketability of product produced on the land, location 
of the property, and access to water, markets, utilities, and roads. An 
important factor in the example given in this paper would be the current 
economic break-even point for pumping groundwater (lift in feet from the 

%>Z 

c. Information was obtained during interviews with R. G. Morrison, appraiser, Farm Credit 
Services, Idaho Falls, Idaho, and D. Allred, Vice President, Eastern Idaho Agriculture 
Credit Association, Rexburg, Idaho. 
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source of water to the surface) for crop irrigation purposes. Mortgage 
personnel have determined that the break-even point for pumping water in 
southeastern Idaho is 300 feet for small grains and alfalfa, and 400 feet for 
row crops such as potatoes and sugar beets. 

5. Maximum Productivity - This criteria requires examining alternatives to 
determine the land use with the highest net return. Important factors in the 
RWMC example are to determine if it would be more profitable to use the land 
for grazing, dry farming (growing small grains), or irrigated farming (growing 
row crops such as potatoes). 

Table 1 compares the likely future land use scenarios identified in this paper with the 
given agriculture loan criteria and the RWMC site characteristics. This will identify the 
selected scenario(s) (i.e., only land use activities for which a loan can be obtained will be 
considered.) 

The scenarios in Table 1 were evaluated by farm credit personnel, who indicated that 
only one scenario, livestock grazing, would be capable of obtaining a loan. 

CASE STUDY 

This case study analyzed an actual attempt to use land next to the southern border of 
the INEL for an irrigated farming operation. The attempt, which was financed by a local 
bank, was not successful and the land was repossessed. 

Situation 

Much of the land in areas next to the INEL is Federal or State owned (public) and 
primarily used for controlled livestock grazing. This undeveloped land is arid, sagebrush 
desert with soils that have moderate to severe irrigation limitations. However, a piece of 
privately owned land that is in the same area as the public land and the RWMC (bordering 
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Table 1. Evaluation of Land Use Based on Loan Application Criteria. 
RWMC Land Use Inadvertent (LIKELY) Scenario* 

Loan Criteria RWMC Characteristics 

Livestock grazing Irrigated 
Farm (grain) 

Irrigated 
Farm 

(row crop) 

Dry Farm 
(grain) 

Adequate Prohibitive Prohibitive Limited 

Adequate Prohibitive Prohibitive Limited 

Adequate 
(controlled 
grazing) 

Prohibitive Prohibitive Prohibitive 

Limited (one 
stock well might 
pay) 

Prohibitive Prohibitive 

• 

Prohibitive 

Adequate Limited Limited limited 

Adequate Limited Limited Limited 

1. History of Site* 

2 . Characteristics of Site 

Climate 

Soils/Geology 

Hydrology 

Topography 

Adjacent land use 

3 . Legally Permissible 

Current legal requirements 
(zoning, land use 
restrictions, water rights) 

4. Economically Feasible 

Current salability of land 

Other than site activities, agricultural 

Climate is arid, desert sagebrush type with 
annual precipitation of 8.S inches. 

The soils have moderate to severe irrigation 
limitations. 

The surface water is limited, ground water 
depth is approximately 570 feet. 

The RWMC is in a depression with the area 
having flat to rolling type of topography. 

Adjacent land mostly used for controlled 
livestock grazing. 

The RWMC is currently on a Federal 
Reservation. 

Intruder would follow permissible legal 
requirements at time of intrusion. Access 
to water (water rights) would be important 
factor. 

Adequate 

Salability of land would be in the category of Adequate 
marginal ground sales (i.e., livestock 
grazing). 

Limited 

Limited 

Limited 

Limited 

Adequate 

Limited 

Access to water, markets, 
utilities, roads 

Surface water is limited and access to limited (may be 
groundwater may be prohibitive (570 feet to adequate with 
groundwater). stock well) 

Prohibitive Prohibitive Limited 

Marketability of product This will depend on product (i.e., livestock 
produced on land could be profitable). Cost 
might be prohibitive for cultivated crops (cost 
of access to water). 

Adequate Adequate Adequate Adequate 

Improvements Cost may be prohibitive for type of ground. 

5. Maximum Productivity 

adequate Prohibitive Prohibitive Limited 

Land use alternatives with Maximum productivity of land would be non- Adequate 
the highest net income cultivated marginal ground (i.e., grazing of 

livestock). 

Is Scenario Capable of Obtaining Loan* ? Yes 

limited limited Limited 

No No No 

a. DOE site activity history will not be considered at a factor in this study (on the basis that the intrusion would be inadvertent with no knowledge of DOE site 
activity history.) 
b. Evaluated by farm credit personnel. 
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Atomic City, see Figure 1) was developed and used for a period of time as an irrigated farm (one of 

the likely scenarios depicted in this paper). 

This private land was originally used for livestock grazing, the same use as other land in the 
immediate area. Because the price of agriculture land was high at this time (1970-1980s), the owner 
put this piece of land up for sale. At the same time, several financial entities thought it a good risk to 
finance land that would be developed and used for growing cash crops such as small grains and 
potatoes. Access to irrigation water, groundwater in this case, was much more flexible during this 
period as far as water rights and obtaining water permits were concerned. Depth to groundwater did 
not seem to be discussed at the time. 

A local bank financed a local farmer to purchase the land. The farmer had a good history in 
developing and operating such land. He developed the land by cultivating it and constructing an 
irrigation well with a circular sprinkler system. The farmer found that this type of land needed a 
tremendous amount of water per acre to grow cultivated crops. This factor, and the depth to the 
groundwater, contributed to very significant operational costs. Due to operational costs and the cost 
of development, this farm went financially broke in just a few years. The bank repossessed the land 
and improvements, and tried to move it on the market. The land was not salable for quite a period of 
time. The bank finally sold the land to a local County (Bonneville County, who was looking for a 
landfill area) at a depressed price. Later, Bonneville County traded this land to a different 
farmer/rancher. The new owner is currently using the land at Atomic City for grazing purposes and 
has used the well for stock water. 

Analysis 

The reasons that this cultivated irrigation operation was not successful relate back to the 
agriculture loan criteria described in this paper. Two primary reasons are: (1) The soils in this area 
have moderate to severe irrigation limitations. It would take a significant amount of water for row 
crops to be successfully grown to maturity; (2) Surface water is limited (snow melt and rain) and 
groundwater depth is over 500 feet. Current standards for growing crops such as potatoes (economic 
break-even point for well lift of water) is 400 feet. Currently, local agricultural financial institutions 
feel that it would not be feasible for this type of operation on this land. More likely, the maximum 
productivity of such land would be non-cultivated use in livestock grazing. 
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SUMMARY 

The use of selected criteria currently used by mortgage companies to determine the feasibility 
of obtaining a loan for purchasing land can be an excellent (common sense) process for determining 
reasonable future use of land. 

In the example given in this paper, only one scenario, grazing of livestock, would be 
reasonable for the RWMC. This type of scenario is much less restrictive than a residential scenario 
with basements and gardens. With a less restrictive scenario, funds spent for over-conservative 
scenarios at this site could be put to better use at other sites proven to be much more restrictive by 
such a process. 

Such a process will help enhance the planning, decisionmaking, safe management, and cleanup 
of present and future disposal facilities. The process is defensible, easily understood and well 
established. 
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