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Cost Savings Associated with Landfilling Wastes Containing 

Very Low Levels of Uranium 

C.J. Boggs, Argonne National Laboratory, 19901 Germantown Road, Germantown, MD 20874; 

and W.T. Shaddoan, Lockheed Martin Energy Systems, P.O. Box 1410, Paducah, KY 42001 

Introduction 

The Paducah Gaseous Diffusion Plant (PGDP) has operated captive landfills (both residential 

and construction/demolition debris) in accordance with the Commonwealth of Kentucky 

regulations since the early 1980s. Typical waste streams allowed in these landfills include 

nonhazardous industrial and municipal solid waste (such as paper, plastic, cardboard, cafeteria 

waste, clothing, wood, asbestos, fly ash, metals, and construction debris). In July 1992, the 

U.S. Environmental Protection Agency issued new requirements for the disposal of sanitary 

wastes in a "contained landfill." These requirements were promulgated in the 401 Kentucky 

Administrative Record Chapters 47 and 48 that became effective 30 June 1995. The requirements 

for a new contained landfill include a synthetic liner made of high-density polyethylene in 

addition to the traditional 1-meter (3-foot) clay liner and a leachate collection system. A new 

landfill at Paducah would accept waste streams similar to those that have been accepted in the 

past. 

The permit for the previously existing landfills did not include radioactivity limits; instead, these 

levels were administratively controlled. Typically, if radioactivity was detected above 
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background levels, the waste was classified as low-level waste (LLW), which would be sent 

off-site for disposal. 

When the new landfill legislation was passed, the U.S. Department of Energy (DOE) Paducah 

Site Office addressed the need for a new landfill. One option was to build a new landfill on-site; 

the other was to seek the use of a commercial off-site landfill. Consideration was given to the 

option that would result in the lower overall cost to the program. One factor was the quantity of 

solid waste going into the new landfill. The old landfill was used to dispose of waste from two 

different entities at PGDP. First, DOE had a small volume of waste resulting from the day-to-day 

environmental restoration and waste management activities at the site. The United States 

Enrichment Corporation, which operates the gaseous diffusion plant, generated a much larger 

quantity of waste that was going into the landfill. A significant decrease in the volume of solid 

waste was anticipated because the United States Enrichment Corporation decided to use a 

commercial off-site landfill for their future waste. Then PGDP needed to determine if the 

minimal quantity of waste to be generated and disposed of by DOE operations would justify the 

construction and operating costs of a landfill. 

In addition to deciding whether to construct a new landfill on-site, PGDP also considered 

requesting a radioactivity limit for the new landfill. The limit for radioactivity for the old landfill 

was essentially background. The DOE Paducah Site Office discussed acceptable levels of 

radioactivity for sanitary wastes with the Commonwealth of Kentucky. A site-specific analysis of 

the landfill's performance was prepared to identify an operating limit for disposal ofwaste that is 

protective of human health and the environment (Oak Ridge National Laboratory 1995). This 

analysis determined waste concentration limits by using performance objectives based on 

existing regulatory guidance (U.S. Nuclear Regulatory Commission 1981). The results of the 



evaluation were presented to the Kentucky Cabinet of Human Resources, and an operating limit 

of 1.1 Becquerels per gram (Bq g"1) (30 picocuries per gram) uranium was accepted as a 

condition for disposal operations at the new solid waste landfill. PGDP believed it would be 

more expensive to dispose of both sanitary wastes and wastes containing 1.1 Bq g"1 uranium or 

less off-site than to build a new landfill on-site for disposal of the wastes. 

On-Site Landfill Disposal Assumptions 

The disposal costs analysis was performed on the basis of a 10-year operational life for the 

landfill. The construction cost for the landfill was estimated at $8.4 million; the operational cost 

was estimated at $1 million per year. The total cost for the 10-year operational period is 

$18.4 million.1' 

The quantity of waste containing 1.1 Bq g"1 uranium or less that could go into the landfill was 

estimated. Nine waste streams were identified that could go into the landfill rather than being 

sent off-site as low-level waste: soil, soil contaminated with polychlorinated biphenyls (PCBs), 

redwood, personal protective equipment (PPE), Munters fill (asbestos), construction/demolition 

debris, miscellaneous wood, miscellaneous concrete, and roofing material. The estimated total 

amount of these wastes generated over the next 10 years is 57,879 m 3 (75,700 yd3) (Table 1). 

The costs associated with landfilling these wastes are included in the $1 million annual operating 

costs. 

Off-Site LLW Disposal Assumptions 

If these waste streams were disposed of as LLW, the redwood and PPE could likely be treated at 

Scientific Ecology Group, Inc., (SEG) in Oak Ridge, Tennessee, to reduce the volume of these 
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two wastes. The treatment costs were estimated at $1,413 per m 3 ($1,080 per yd3) on the basis of 

the cost to send other wastes to SEG for treatment.* A 97% reduction in volume was expected 

such that the volume of redwood and PPE for disposal was 275 and 44 m 3 (360 and 57 yd3), 

respectively. 

The other seven waste streams and the treatment residues from SEG could likely be sent to the 

DOE Hanford Site in Richland, Washington, or to Envirocare of Utah, Lie., in Clive, Utah. The 

costs for disposal of these wastes as LLW include characterization, packaging, transportation, 

and off-site disposal costs. The characterization, packaging, and transportation costs were 

estimated on the basis of previous shipment costs to these three sites. 

The site characterization costs were estimated at $80,000 for the first year and $25,000 per year 

thereafter. The characterization costs for the redwood and PPE also include an additional 

$40,000 to cover the characterization of the treated waste before it can be sent for disposal. All 

wastes except for the redwood would be shipped over a 10-year time frame; because most of the 

redwood has already been generated, it could all be shipped in 1 year. 

The site's labor costs for packaging were based on $262 per m 3 ($200 per yd3); except for the 

redwood and PPE, the packaging cost did not include any cost for waste containers. For the 

redwood and the PPE, additional costs were included for waste containers (B-25 boxes) that 

would be used to transport the treatment residuals from SEG to Hanford or Envirocare. An 

estimated 118 B-25 boxes (102 for redwood and 16 for PPE), costing $800 per box, would be 

required and were included in the packaging cost. 
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Each waste shipment was assumed to contain 15.3 nr (20 yd ). The transportation costs for 

shipments directly to Hanford and Envirocare were estimated at $4,000 per shipment. The cost 

used to transport the redwood and PPE to SEG was $700 per shipment. No additional cost was 

included for the shipment of the treatment residuals to the disposal site because this cost was 

captured in the treatment costs assumed for SEG. 

The disposal cost for Hanford Site was $742 per m 3 ($567 per yd3), based on their costs for 

Fiscal Year 1996.§ Information on the disposal costs for Envirocare of Utah, Inc., ranged from 

$247 to $283 per m 3 ($189 to $216 per yd3) for soils to $600 to $636 per m 3 ($459 to $486 per 

yd3) for debris.' Because most of the waste was soils, a cost of $353 per m 3 ($270 per yd3) was 

assumed for waste disposal at Envirocare. 

The disposal costs for the seven wastes other than the redwood and PPE were based on the above 

disposal costs for Hanford and Envirocare. However, the costs for the disposal of redwood and 

PPE included both the treatment costs at SEG and the additional cost for disposing of the 

residuals at Hanford or Envirocare. The treatment cost for SEG was assumed to be $1,413 per m 3 

(1,080 per yd3), and the disposal costs for the treatment residuals were based on 275 m 3 of 

redwood and 44 m 3 of PPE going to Hanford or Envirocare. Tables 2 and 3 summarize the cost 

information for the nine waste streams if disposed of as LLW over a 10-year time frame. 

Conclusions 

The new contained landfill currently under construction at PGDP has an approximate operational 

life-cycle cost of $18.4 million over the next 10 years. The Commonwealth of Kentucky will 

§ Memo, 23 October 1993, from R. F. Guercia (DOE Richland), FY 1996 storage and disposal rates at the Hanford 
Site for off-site waste. 
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accept an operating limit of 1.1 Bq g (30 picocuries per gram) uranium for this new landfill. It 

is likely that over the next 10 years 57,879 m 3 (75,700 yd3) of waste from nine waste streams 

containing 1.1 Bq g"1 or less can be landfilled rather than disposed of as LLW. The estimated 

total cost for treating two streams (redwood and PPE) for volume reduction at SEG and 

disposing of these treatment residuals and the other seven waste streams at Hanford is 

$81 million. The estimated total cost for treating these two waste streams at SEG and disposing 

of the treatment residuals and the other seven waste streams at Envirocare is $62.5 million. On 

the basis of current estimates for treatment and disposal costs at SEG, Hanford, and Envirocare, 

the use of the new Paducah on-site landfill for disposal of wastes containing very low levels of 

uranium will save the DOE Environmental Restoration Program $44.1 million to $62.6 million. 
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TABLE 1 Estimated 10-year volumes of nine waste streams 

Waste stream Volume (m3) Volume (yd3) 

Soil 19,496 25,500 
PCB-contaminated soil 3,900 5,100 
Redwood 9,175 12,000 
Personal protective equipment 1,453 1,900 
Munters fill (asbestos) 1,453 1,900 
Construction/demolition debris 6,805 8,900 
Miscellaneous wood 9,786 12,800 
Miscellaneous concrete 4,358 5,700 
Roofing material 1,453 1,900 

Total 57,879 75,700 



TABLE 2 Ten-year costs for LLW disposal at Hanford and SEG 

Costs (thousands of dollars)3 

Labor for 
Waste stream Characterization packaging Transportation Disposal Total 

Soil 305 5,100 5,100 14,459 24,964 
PCB-contaminated soil 305 1,020 1,020 2,892 5,237 
Redwood 120 2,482 420 13,164 16,186 
Personal protective 345 393 67 2,084 2,889 

equipment 
Munters fill (asbestos) 305 380 380 1,077 , 2,142 
Construction/demolition 305 1,780 1,780 5,046 8,911 

debris 
Miscellaneous wood 305 2,560 2,560 7,258 12,683 
Miscellaneous concrete 305 1,140 1,140 3,232 5,817 
Roofing material 305 380 380 1,077 2,142 

Total 2,600 15,235 12,847 50,289 80,971 

All costs are in Fiscal Year 1995 dollars. 



TABLE 3 Ten-year costs for LLW disposal at Envirocare and SEG 

Waste stream Characterization 

Soil 305 
PCB-contaminated soil 305 
Redwood 120 
Personal protective 345 

equipment 
Munters fill (asbestos) 305 
Construction/demolition 305 

debris 
Miscellaneous wood 305 
Miscellaneous concrete 305 
Roofing material 305 

Total 2,600 

Costs (thousands of dollars)3 

Labor for 
packaging Transportation Disposal Total 

5,100 5,100 6,885 17,390 
1,020 1,020 1,377 3,722 
2,482 420 13,057 16,079 
393 67 2,067 2,872 

380 380 513 1,578 
1,780 1,780 2,403 6,268 

2,560 2,560 3,456 8,881 
1,140 1,140 1,539 4,124 
380 380 513 1,578 

15,235 12,847 31,810 62,492 

All costs are in Fiscal Year 1995 dollars. 


