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Fig. 1.  Plan view schematic of cells and associated facilities for the proposed OSWDF.  Surface shown has top-of-liner grades. 
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(a) base detail 
 

 
 

(b) side slope detail 
 
 

 
 
 
Fig. 2.  Schematic of double liner system proposed for the OSWDF: (a) base detail and (b) side 

slope detail. 
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Fig. 3. Proposed side slope risers used to remove leachate from the leachate collection system and liquid from the leak detection zone 

at the OSWDF. 
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Fig. 4. Schematic of cover profile proposed for the OSWDF. 
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Introduction:  The On-Site Waste Disposal Facility (OSWDF) is proposed for long-term 
containment of contaminated materials from the planned Decontamination and 
Decommissioning (D&D) activities at the PORTS facility.  Acceptable performance of the 
proposed OSWDF will depend on interactions between engineered landfill features and 
operations methods that recognize the unique characteristics of the waste stream and site-specific 
environmental conditions.  Major issues of interest regarding the proposed landfill are (1) siting, 
(2) design of the liner, (3) design of the final cover, (4) waste placement methods and logistics, 
(5) waste transportation, characterization and tracking, and (6) automation.  These features are 
described conceptually in “Portsmouth Gaseous Diffusion Plant Decontamination and 
Decommissioning Project On-Site Waste Disposal Facility Conceptual Design – Final 
Submittal” (DOE 2006). Some of the issues noted here are common to other DOE facilities 
visited by the ITR team.  Thus, this is an opportunity to share lessons learned.  
 
Siting: There are four locations under consideration for the proposed landfill at PORTS.  
Preliminary inspection suggests that all four locations are suitable from a hydrogeological 
perspective, as they are underlain by natural fine-grained sediments.  However, ground water is 
contaminated beneath some of these locations.  Selecting a location where ground water is not 
contaminated may be beneficial, as discriminating between sources of contaminants could 
become an issue in the future. 
 
There are lessons in logistics to be considered from other DOE sites that the ITR team has visited 
that may affect siting.  The primary lesson is related to the required soil-to-debris ratio and the 
logistics of delivering waste materials to the landfill at the appropriate times.  Use of imported 
soil for burial operations should be minimized to the extent practical to optimize use of landfill 
capacity.  Some of the proposed landfill locations are currently occupied by buildings or other 
facilities, which may complicate logistics associated with the timing of waste streams (namely 
debris and contaminated soils), construction of cells in the OSWDF, and the availability of lined 
areas to stockpile wastes by type so that disposal operations can be as efficient as possible.   The 
ITR team recommends that the landfill construction and operation plans be carefully reviewed 
and coordinated with the D&D plans so that the OSWDF is filled with contaminated material (as 
opposed to clean fill) to the greatest extent possible. 
 
Liner: The conceptual double-composite liner reflects the importance of this feature to waste 
containment. The combination of geomembrane and low-conductivity soil layers has been shown 
to work well and is appropriate for the site. The conceptual plan also recognizes that the 
thickness of the soil layer over the liner may be variable to meet the needs of different types of 
waste.  The ITR team regards this as an important feature.   
 
Chemical compatibility testing of all liner elements will need to be conducted to ensure that 
adverse effects will not be incurred when these elements are exposed to OSWDF leachate.  This 
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testing needs to be conducted in the context of the 1000-yr design life anticipated for DOE’s on-
site disposal facilities.  The ITR team also recommends careful review of recent research and 
development related to composite liners to further refine the conceptual design for the liner.   
 
The conceptual design document did not discuss how radionuclide transport through the liner in 
the OSWDF was analyzed.  Previous reviews conducted by the ITR team have determined that 
assumptions made regarding radionuclide transport have been overly conservative, and have not 
adequately accounted for the attenuation capacity of the barrier system.  A more detailed analysis 
of radionuclide transport may prove beneficial during OSWDF design. 
 
The ITR team has reviewed the proposed base grades for the OSWDF and recommends that the 
sumps be moved to one side of the facility if possible, rather than being centrally located.  This 
will minimize the distance over which pumps must be deployed and will reduce the overburden 
stress on the risers.   
 
Final cover: The conceptual final cover proposed for the OSWDF landfill is a multi-layered 
design with features intended to provide hydraulic control at the upper surface of the waste and 
to resist erosion.  Current landfill cover design recognizes two distinct mechanisms to control 
percolation into waste: (1) low-conductivity layers designed to resist the downward movement of 
water and (2) a combination of enhanced storage of precipitation in the upper portion of the 
cover and removal of that water by evapotranspiration. The conceptual design at OSWDF 
includes both types of design elements and is appropriate to the high precipitation climate of the 
southern Ohio location and the rigorous performance requirements for the facility. Recent studies 
have demonstrated that even composite barriers allow some drainage.  Thus, carefully designing 
the store-and-release component to maximize control of the water balance in the upper portions 
of the cover may be critical to the performance of the facility.     
 
Two issues that should receive careful consideration to refine the conceptual design of the final 
cover.  These issues are common to other DOE facilities: 
 
• Settlement of the waste may affect the performance of the lower resistive layers in the cover.  

Preferential flow may occur if cracks develop in those layers (both geomembrane and soil 
barriers) as a result of differential settlement of the underlying waste. The ITR team strongly 
believes that there must be a close tie between final cover design and specification of 
methods for placement of the waste. Stability of the waste is critical to acceptable long-term 
performance of the final cover over the 1000-yr design life anticipated for DOE facilities.  
More discussion on this issue is included in the following section on waste placement. 
 

• Recent studies have shown that performance of resistive layers can be improved by limiting 
the amount of water that reaches those layers.  Accounting for the store-and-release 
characteristics of the upper portion of the cover may be important when evaluating the 
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performance of the cover for the proposed OSWDF. The ITR team recommends review and 
refinement of the conceptual design of the store-and-release components of the final cover. 

 
Waste Placement Methods:  Long-term stability of the resistive barrier layers has implications 
for both cover design and landfill operations.  The waste stream at PORTS will include large 
quantities of material with a very high percentage of void space.  While this is a concern in all 
landfill operations and at other DOE facilities, disposal of the converters at PORTS creates 
considerable challenges.  Most landfilling operations make efforts to minimize void space by 
crushing and compacting waste.  The ITR team recognizes that such activities pose unusual 
problems for the converters scheduled for disposal at OSWDF.  Current planning documents 
recognize the need to restrict settlement over broad distances in order to maintain surface 
drainage, but do not address the implications of localized settlement within the waste that may be 
imposed by disintegration of the convertors, particularly over the 1000-yr design life anticipated 
for the OSWDF.  Low-conductivity soil layers and geomembranes can be damaged by 
differential settlement and such damage may compromise cover performance.  Additionally, the 
relatively thick overlying layers will make locating and repairing damage to the barrier layers 
difficult and expensive.   
 
The current conceptual design document describes several general methods in support of the 
concluding statement “Use of the above measures should reasonably allow for direct placement 
of the large GDP converters into the OSWDF without the need for their segmentation or filling 
of the interior void spaces.”  The ITR team notes that waste placement methods and the 
requirements of the final cover have become very important to the other DOE facilities already 
visited.   This issue will likely be important to the OSWDF, and will require a thorough 
examination. 
 
Reviews conducted at other sites have shown that settlement of the waste is a key issue that may 
affect long-term performance.  Greater understanding of the long-term settlement characteristics 
of waste masses comprised of soil and debris is needed.   DOE should examine this issue in 
greater detail during the conceptual design stage.  Field testing of compaction methods to 
evaluate their impact on settlement should be considered.  Innovative compaction technologies 
(e.g., “intelligent” compaction methods) should also be explored, as has been done at other DOE 
disposal facilities. 
 
Waste Transportation, Tracking, and Characterization: Characterizing and tracking of 
wastes will be important to ensure that the wastes placed in the OSWDF are acceptable.  The use 
of electronic tracking methods should be explored when designing entry control facilities for the 
OSWDF.  Experience with electronic tracking methods at Oak Ridge may be beneficial. 
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DOE should consider using dedicated haul roads for transporting wastes to the on-site disposal 
facility. Use of public roadways for transporting waste to a disposal facility can affect the 
efficiency of the disposal facility as well as the disposition and characteristics of the waste mass.  
For example, at the Idaho National Laboratory, waste is transported to the disposal facility in 
sealed containers because transportation occurs over public roadways.  All of these containers 
must be grouted when placed in the disposal facility, which is an inefficient use of landfill 
capacity and a more costly disposal methodology.  The presence of these grouted masses has also 
led to questions regarding differential settlement of the final cover.   
 
Automation:  Methods to automate operation and monitoring of the OSDF should be explored 
to the greatest extent practical.  For example, the ITR has recommended automated methods to 
monitor waste compaction, barrier and collection systems, and waste tracking.  Automated 
methods eliminate human error, and build public confidence provided automated systems are 
tested periodically.  Automated methods can also ensure more complete and accessible records 
for auditing, and can be programmed to provide alerts should a failure or unusual change in 
performance occur.  Cost savings can also be accrued through automation. 
 
Summary: The ITR team regards the following issues as important to the long-term 
performance of the OSWDF:  
 
• Research and development on composite liners should be reviewed so that the liner design 

can be optimized. 
 
• Chemical compatibility testing should be conducted on all liner components as part of the 

OSWDF design process. 
 
• The assumptions made regarding radionuclide transport in the liner should be examined to 

ensure that the attenuation capacity of the barrier systems has been accounted for adequately. 
 
• Relocation of sumps along the perimeter of the OSWDF should be considered. 
 
• Large void spaces may form over time as the convertors disintegrate.  The impact of these 

void spaces on performance of the cover needs a thorough evaluation in the context of the 
1000-yr design life anticipated for the OSWDF. 
 

• Differential settlement should be minimized to prevent damage to the resistive barrier layers 
in the final cover.  Waste placement methods must be developed that will ensure that 
differential settlements over the 1000-yr design life are tolerable. 
 

• The store-and-release components of the cover design should be optimized. 
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• Waste placement methods must explicitly account for the linkage between waste settlement, 

cover performance, and the long-term performance requirements of the facility. 
 

• PORTS management should consider a small-scale field experiment to further develop waste 
placement methods.  Such an experiment is in progress at Hanford’s ERDF and was 
conducted at Oak Ridge’s EMWMF.  The ITR team recommended that a similar experiment 
be conducted at Idaho’s ICDF.  Such an experiment might consider methods for placement in 
the landfill of the items with large void spaces.  Results of such a test can be an excellent tool 
to support technical decision-making and communication with the public.  Innovative 
compaction technologies (e.g., “intelligent compaction”) should also be explored. 
 

• A dedicated haul road should be considered to eliminate the need to transport wastes over 
public roadways. 
 

• Automation should be used to the greatest extent practical for operating and monitoring the 
OSWDF. 

 
 




