Current (FY2012) Technology Need Statements on WCH External Website
	ID# 
	Need Title 
	WCH Project 

	RL-D403 
	Void Space Fillers for Ducts, Tanks, Gloveboxes, and Equipment 
	D4 Project 

	RL-D405 
	Remote or Semi-Remote Characterization of Residues in Tanks and Pipes 
	D4 Project 

	RL-D406 
	Remote or Semi-Remote Removal of Tank Residues 
	D4 Project 

	RL-D407 
	Removal and Transportation of Heavy Monoliths 
	D4 Project 

	RL-D408 
	Heavy Structural Concrete and Equipment Removal/Demolition 
	D4 Project 

	RL-D409 
	Stack Demolition Techniques for Contamination Control and Dust Suppression 
	D4 Project 

	RL-D411 
	Location of Utilities Prior to Demolition/Excavation 
	D4 Project 

	RL-D412 
	Hot Cell/Equipment Cleaning 
	D4 Project 

	RL-D417 
	Techniques for Cutting Radioactive Material Where Torch Cutting is Discouraged 
	D4 Project 

	RL-D418 
	Fixatives for Substrates With Corroded Surfaces or Degraded Coatings 
	D4 Project 

	RL-D420 
	Rapid-Turnaround Characterization Sample Analysis 
	D4 Project 

	RL-DD094
	Fixatives for Containing Beryllium in the 300 Area 
	D4 Project

	RL-DD098
	Fixatives for Large Piping Systems 
	D4 Project

	RL-DD099
	Dust/Water Control During Demolition 
	D4 Project

	RL-SS10 
	Improved Technologies for Detection/Delineation of Buried Materiels 
	Field Remediation Project 

	RL-SS13 
	Improved, Real-Time Field Screening During Excavation for Heavy Metals with Emphasis on the Following: Lead, Chromium, Mercury, Arsenic, and Barium 
	Field Remediation Project 

	RL-SS19 
	Detection, Handling, and Treatment of Pyrophoric Materials in Burial Grounds 
	Field Remediation Project 

	RL-SS51 
	Improved, Real-Time Field Screening During Excavation
for Industrial Safety 
	Field Remediation Project

	RL-SS53 
	Improved Ex Situ Treatment to Stabilize LDR Soils 
	Field Remediation Project

	RL-SS54 
	In Situ Stabilization of Chromate, Lead, Barium, and Mercury in the Vadose Zone 
	Field Remediation Project

	RL-SS55 
	Safe Stabilization of Containerized Liquids 
	Field Remediation Project

	RL-SS56 
	Waste Segregation for Contact- and Remote-Handled TRU Soil and Debris 
	Field Remediation Project


Technology Needs/Opportunities Statement
Void Space Fillers for Ducts, Tanks, Gloveboxes, and Equipment

Identification No.:  RL-D403 

Date:  March 2010

Facility:  Throughout the 100 and 300 Areas

Need Description:  An improved technique is needed for filling void space, preventing contamination spread, and/or reducing dose rates during removal or demolition of ducts, tanks, gloveboxes, and equipment.

Schedule Requirements: 
Earliest date required:  February 2008

Latest date required:  September 30, 2012 

Problem Description:  Numerous facilities undergoing deactivation, D&D, and demolition in the River Corridor contain ducts, tanks, gloveboxes, and equipment containing radioactive materials that could be released during removal activities.  In addition, internal void spaces within the items require filling or elimination due to concerns for subsidence after disposal in landfills such as the ERDF.  If the containment and void space filler is sufficiently robust, it may be possible to demolish systems in place rather than removing them prior to building demolition.

Benefit to the Project Baseline of Filling Need:  Increased worker and public safety; improved efficiency.

Functional Performance Requirements:  Void space fillers should capture contamination sufficiently to allow cutting or other techniques to effectively remove the equipment without causing a spread of contamination to workers or the environment.  In addition, void space fillers must be able to be qualified for disposal at the ERDF.

Current Baseline Technology:  Fixative fogs, paints, and coatings are sometimes used to capture contamination and facilitate removal of equipment.  Grout is sometimes used to fill void spaces to meet disposal criteria and reduce radiation dose rates.  Currently, foam applications have not been qualified for disposal at ERDF.  Current techniques require the removal of pipes, tanks, equipment, gloveboxes, and ducts prior to building demolition.

Site Technical Points of Contact: 
Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement
Remote or Semi-Remote Characterization of Residues
in Tanks and Pipes

Identification No.:  RL-D405 

Date:  March 2010

Facility:  Multiple facilities in the 100 and 300 Areas 

Need Description:  An improved method is needed for the characterization of residues in tanks or pipes.  

Schedule Requirements: 
Earliest date required:  February 2008

Latest date required:  September 30, 2012 

Problem Description:  An improved method is needed for the characterization of residues in tanks or pipes.  Piping systems such as the radioactive liquid waste sewer and the retired radioactive liquid waste sewer in the Field Remediation Closure Project may also require further characterization prior to removal.  Many of these tanks or piping systems do not have active systems that are configured for sampling of the contents.  Techniques for remotely sampling or directly measuring radioactive and/or chemical constituents of concern may be required.

Benefit to the Project Baseline of Filling Need:  Increased worker and public safety; improved efficiency.

Functional Performance Requirements:  Remote or semi-remote assessment of contaminants in tank or piping systems must meet sampling and analysis plan requirements for the characterization of wastes in accordance with the planned disposition pathway (typically, disposal at the ERDF).  Techniques must be capable of being conducted without reliance on active sampling systems and must not create a release of contamination to workers, the public, or the environment.

Current Baseline Technology:  Current techniques for characterization require excavation or cutting access pathways to the tank or piping, setting up a containment structure to prevent spread of contamination, collection of samples, and laboratory analysis.

Site Technical Points of Contact: 
Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement
Remote or Semi-Remote Removal of Tank Residues

Identification No.:  RL-D406 

Date:  March 2010

Facility:  Multiple facilities in the 100 and 300 Areas 

Need Description:  An improved method is needed for the removal of residues in tanks or pipes.  

Schedule Requirements: 
Earliest date required:  February 2008

Latest date required:  September 30, 2012
Problem Description:  An improved method is needed for the removal of residues in tanks or pipes.  Many of these tanks or piping systems do not have active systems that are configured for pumping of the contents.  

Benefit to the Project Baseline of Filling Need:  Increased worker and public safety; improved efficiency.

Functional Performance Requirements:  Remote or semi-remote removal of contaminants in tank or piping systems must provide containment to prevent the release of contaminants or waste to workers, the public, and the environment.  Radiation shielding must be sufficient to provide worker protection.

Current Baseline Technology:  Current techniques for characterization require excavation or cutting access pathways to the tank or piping, setting up a containment structure to prevent spread of contamination, setting up radiation shielding as needed, and either pumping the waste in a liquid form or absorbing the waste and removing the solid waste.

Site Technical Points of Contact: 
Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement
Removal and Transportation of Heavy Monoliths

Identification No.:  RL-D407 

Date:  March 2010

Facility:  Multiple facilities in the 300 Area, including the 308, 309, 324 and 340 Buildings

Need Description:  Massive structures and components within buildings in the River Corridor require removal and transportation to the ERDF.

Schedule Requirements: 
Earliest date required:  February 2008

Latest date required:  September 30, 2012
Problem Description:  Massive structures and components within buildings in the River Corridor require removal and transportation to the ERDF.  Examples include grouted tanks, vaults, hot cells, reactor vessels, generators, extrusion presses, and other components.  Cost-effective solutions for lifting or jacking and transporting the components are needed.

Benefit to the Project Baseline of Filling Need:  Increased worker and public safety; improved efficiency.

Functional Performance Requirements:  Lifting technologies must provide safe, effective methods for moving heavy components from the existing structures onto transport systems and transporting the structures to the ERDF for disposal.  Lifting technologies must consider structural integrity of the surrounding area or building, integrity of the lifted component, damage to buried utilities, and any temporary modifications needed to the building or area to accommodate these needs.  Provisions must be included for offloading the components at the ERDF for disposal.

Current Baseline Technology:  Current techniques for the movement of heavy equipment include mobilization of heavy cranes and the use of trucks or crawlers for transportation.  Jacking wheels have been used in some applications.

Site Technical Points of Contact: 

Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement
Heavy Structural Concrete and Equipment Removal/Demolition

Identification No.:  RL-D408 

Date:  March 2010

Facility:  Numerous facilities in the 300 Area, including the 308, 309, and 324 Buildings

Need Description:  Massive structures and components within buildings in the River Corridor require removal or demolition to facilitate transportation to the ERDF.  

Schedule Requirements: 
Earliest date required:  February 2008

Latest date required:  September 30, 2012
Problem Description:  Massive structures and components within buildings in the River Corridor require removal and transportation to the ERDF.  Examples include grouted tanks, vaults, hot cells, reactor vessels, generators, extrusion presses, and other components.  Cost-effective solutions for cutting, removing, or demolishing the components are needed.

Benefit to the Project Baseline of Filling Need:  Increased worker and public safety; improved efficiency.

Functional Performance Requirements:  Cutting or removal techniques such as diamond wire sawing, concrete sawing, explosive demolition, expanding grout, etc., are acceptable, provided they are cost effective and control the spread of radioactive contamination to a degree protective of workers, the public, and the environment.

Current Baseline Technology:  Historically applications such as diamond wire sawing, concrete sawing, expanding grout, and explosive demolition have effectively been used at Hanford.  This technology need has been identified to facilitate vendor support for optimizing the application of these techniques to the needs of the RCC Project.

Site Technical Points of Contact: 
Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement
Dust and Contamination Control Techniques for Stack Demolition

Identification No.:  RL-D409 

Date:  March 2010

Facility:  324-B and 309 Buildings and others 

Need Description:  An improved technique for controlling contamination and dust during demolition of large potentially radioactively contaminated ventilation stacks is needed.

Schedule Requirements: 
Earliest date required:  February 2008

Latest date required:  September 30, 2012
Problem Description:  Large (150- to 200-ft-tall) ventilation exhaust stacks are present at several Hanford buildings requiring demolition.  Containment of radioactive contamination during removal of the stack structure is required to a degree protective of workers, the public, and the environment.  At least one of the stacks (324-B) is located near active laboratory operations in the 300 Area.

Benefit to the Project Baseline of Filling Need:  Increased worker and public safety; improved efficiency.

Functional Performance Requirements:  Techniques for the removal of ventilation stacks must provide adequate protection from releases of radioactive material to workers, the public, and the environment.  Effects on nearby structures or workers in nearby facilities must be considered.  The resulting demolition debris must be capable of being moved to an approved disposal location (typically, the ERDF).

Current Baseline Technology:  Historically stacks have been demolished by explosive demolition or by concrete cutting of portions of the stack.  Contamination control has been accomplished by decontamination of the stack and the use of water sprays during demolition.

Site Technical Points of Contact: 
Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement
Location of Utilities Prior to Demolition/Excavation

Identification No.:  RL-D411 

Date:  March 2010

Facility:  100, 300, and 400 Areas

Need Description:  An improved method of locating utility lines (i.e., electrical, water, sewer, natural gas, and telecommunications) is desirable.  

Schedule Requirements: 
Earliest date required:  Currently performing work.

Latest date required:  September 30, 2012
Problem Description:  An improved method of locating utility lines (i.e., electrical, water, sewer, natural gas, and telecommunications) is desirable.  Extensive underground utilities are located near many D4 buildings, particularly in the 300 Area.  Demolition activities include the movement of heavy items (monolithic disposal), as well as below-grade demolition and excavation.  These activities have the potential to impact or damage buried utilities.

Benefit to the Project Baseline of Filling Need:  Increased worker and public safety, improved efficiency, and reduced risk of unplanned utility interruption or damage.

Functional Performance Requirements:  Methods for locating underground utilities must be able to distinguish utility lines in congested areas with multiple intersecting lines.  Approximate or relative depths of multiple lines should be distinguishable.  

Current Baseline Technology:  Current techniques for utility location include ground-penetrating radar.  Depth of contacts can be difficult to determine, and resolution in congested areas may be inadequate. 

Site Technical Points of Contact: 
Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement
Hot Cell/Equipment Cleaning

Identification No.:  RL-D412 

Date:  March 2010

Facility:  324 Building and other 300 Area facilities 

Need Description:  Hot cells in the 324 Building and other 300 Area facilities may require decontamination or removal of radioactive materials to meet waste disposal requirements for demolition.

Schedule Requirements: 
Earliest date required:  February 2008

Latest date required:  September 30, 2012
Problem Description:  Hot cells in the 324 Building are planned for disposition as low-level waste at the ERDF.  Minimal, of any, decontamination or material removal is desirable prior to immobilization of the remaining radioactive materials using grout or other materials.  If radioactive source term within the cells is sufficient to preclude grouting and removing the cells, some decontamination or equipment removal may be required.   Facility cranes and manipulators for remote material handling may be incapable of supporting the decontamination activities.

Benefit to the Project Baseline of Filling Need:  Increased worker and public safety; improved efficiency.

Functional Performance Requirements:  If required, decontamination methods would require either minimal or no generation of secondary waste liquids, containment of gaseous emissions, shielding of dose rates sufficient for worker protection, and remote or semi-remote application without significant repairs or upgrades to facility cranes or manipulators.

Current Baseline Technology:  Current technology for removal of materials from hot cells requires reactivation or repairs to facility cranes and manipulators.  A wastewater processing system is available for treatment of water generated by potential wet decontamination of the 324 Building hot cells but has not been deployed and is not a preferred solution.

Site Technical Points of Contact: 
Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement
Techniques for Cutting Radioactive Material
Where Torch Cutting is Discouraged

Identification No.:  RL-D417 

Date:  March 2010

Facility:  Multiple facilities in the 100 and 300 Areas

Need Description:  Improved techniques for cutting and removing equipment or systems in radiologically contaminated or high-dose areas is desired.

Schedule Requirements: 
Earliest date required:  Currently performing work.

Latest date required:  September 30, 2012
Problem Description:  Equipment and components are commonly removed by using cutting torches or saws to cut supports, clamps, bolts, flanges, etc., in order to separate the component from the facility.  In some cases, radioactive contamination of the equipment or area, or concerns for combustible loading or fire safety, preclude the use of cutting torches or the generation of sparks.

Benefit to the Project Baseline of Filling Need:  Increased worker and public safety; improved efficiency.

Functional Performance Requirements:  Cutting or removal techniques must prevent the release of radioactive materials that would impact the safety of workers, the public, and the environment.  Radiological safety, fire safety, and safety-basis requirements must be met.  Remote or semi-remote applications are preferred where radiation dose rates or hazardous working conditions exist.

Current Baseline Technology:  Current techniques for equipment removal include the use of cutting torches or saws to cut supports, clamps, bolts, flanges, etc., or the use of hand or powered tools to loosen bolts or clamps.

Site Technical Points of Contact: 
Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement
Fixatives for Substrates with Corroded Surfaces
or Degraded Coatings

Identification No.:  RL-D418 

Date:  March 2010

Facility:  Multiple facilities in the 100 and 300 Areas

Need Description:  Fixatives are needed to prevent the spread of contamination during demolition of materials with corroded surfaces or degraded coatings.

Schedule Requirements: 
Earliest date required:  Currently performing work.

Latest date required:  September 30, 2012
Problem Description:  Some radioactively contaminated tanks, vessels, pipes, or structures have surfaces that are corroded or that have been coated in the past and have degraded (e.g., peeling and flaking).  Contamination control is needed during demolition of these materials.

Benefit to the Project Baseline of Filling Need:  Increased worker and public safety; improved efficiency.

Functional Performance Requirements:  Fixatives used for contamination control must be capable of containing radioactive contamination to a degree protective of workers, the public, and the environment during demolition.  The fixatives must be suitable for use with the planned demolition techniques applicable to the situation, such as heavy equipment, torches, saws, explosives, etc.  Cost-effective materials are required.

Current Baseline Technology:  Current techniques for contamination control include sprayed or rolled-on paints, coatings, and aerosol fogs.

Site Technical Points of Contact: 
Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement
Rapid-Turnaround Characterization Sample Analysis

Identification No.:  RL-D420 

Date:  March 2010

Facility:  Multiple facilities in the 100 and 300 Areas 

Need Description:  Real-time or near-real-time sample analysis is desirable to provide field screening of potential chemical contaminants such as lead, barium, chromium, and beryllium. 

Schedule Requirements: 
Earliest date required:  Currently performing work

Latest date required:  September 30, 2012
Problem Description:  Rapid sample turnaround time is desirable for samples used to determine whether regulatory cleanup levels have been met for soils or debris remaining following building removal, or to determine whether waste disposal requirements are met prior to and during demolition.  

Benefit to the Project Baseline of Filling Need:  Decreased cost and schedule.

Functional Performance Requirements:  Improved sample analysis techniques should provide the ability to rapidly determine whether ERDF waste acceptance criteria are met or whether soil or debris meet environmental cleanup requirements specified in CERCLA documentation.

Current Baseline Technology:  Current techniques for characterization require samples to be sent offsite for chemical analysis.  Sample turnaround times vary from 8 hours to weeks or months, depending on the analysis.  Toxic characteristic leach procedure (TCLP) analyses are an example of an analysis that can adversely impact field activities due to delays.

Site Technical Points of Contact: 
Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement
Fixatives for Containing Dust and Contaminants
for the Facilities Decommissioning Project

Identification No.:  RL-DD94

Date:  March 2010

Facility:  Potentially contaminated facilities (radioactive or industrial contaminants) in the River Corridor 

Need Description:  Methods are needed to fix demolition dust during all D&D activities to minimize the potential for airborne industrial or radiological contaminants such as beryllium, asbestos, lead, or radioactive materials.

Schedule Requirements: 
Earliest date required:  Currently performing work.

Latest date required:  September 30, 2012
Problem Description:  Demolition activities have the potential to create airborne dust which can cause the spread of industrial or radiological contaminants.

Benefit to the Project Baseline of Filling Need:  Increased worker and public safety.

Functional Performance Requirements:  Methods are needed to fix potentially contaminated dust during all activities of D&D, such as characterization, decontamination, and demolition.  Surfaces include metal, concrete, and painted surfaces.  Methods should be able to fix asbestos, beryllium, lead, or radioactive materials in relatively thick layers of dust and in cracks.

Current Baseline Technology:  Current techniques for fixing radioactive contamination include various materials including paints, glycerin fog, and water.  Standard latex paint has proven effective for most applications.  Areas with higher levels of contamination or ambient dust may require additional controls.

Site Technical Points of Contact: 
Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement
Fixatives, Void Space Fillers, and Cutting Techniques
for Large-Diameter Piping Systems

Identification No.:  RL-DD98 

Date:  March 2010

Facility:  N Reactor area, 300 Area 

Need Description:  Methods are needed to fix contamination and eliminate void space in large piping systems, including hard-to-access piping, such as buried piping.

Schedule Requirements: 
Earliest date required:  Currently performing work

Latest date required:  September 30, 2012
Problem Description:  The 100‑N Reactor area and the 300 Area have miles of piping that must be removed during decommissioning.  Many of the utilities (i.e., piping, cables, and wires) are buried throughout the areas.  It is desirable to fix internal pipe contamination prior to starting disassembly to ensure safety in the event of an unexpected breaching (e.g., an excavator hitting a buried pipe).  In addition, large-diameter pipe presents waste disposal issues because of internal void space that could cause subsidence issues in a waste landfill.  Finally, the physical removal of the piping requires cutting of the pipe.  In some cases, access to the exterior of the pipes is limited and innovative techniques may be needed to cut the pipe.

Benefit to the Project Baseline of Filling Need:  Increased worker and public safety; reduced cost and schedule to meet waste disposal requirements.

Functional Performance Requirements:  (1) Methods are needed to fix contamination in large piping systems prior to disassembly.  Some of the piping is inaccessible from the outside (e.g., piping that is buried), so methods must be able to coat piping internals at a distance from the access points.  There are various sizes of piping to consider.  (2) Solutions that result in elimination of internal void space are needed (e.g., foam, grout, crushing, and splitting).  A crusher or roller for eliminating void space while capturing contamination in displaced air would be a favorable solution.  The unit should be portable and be able to handle heavy wall pipe.  Grout or foam-filling applications are acceptable, provided they are low cost and final waste forms are acceptable for disposal at the ERDF.  (3) Techniques for cutting and removing the pipes are needed.

Current Baseline Technology:  Current disposal requirements drive the project to remove piping using labor-intensive methods such as torch cutting, bagging, decontamination, rotary cutting, crushing, sand filling, or grouting individual pieces.  Expanding foam applications currently used at Hanford have not been approved for void space filling at ERDF.

Site Technical Points of Contact: 

Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement
Dust/Water Control During Demolition for 
the Facilities Decommissioning Project

Identification No.:  RL-DD99 

Date:  March 2010

Facility:  All River Corridor areas

Need Description:  Methods are needed to control dust and water during demolition.

Schedule Requirements:

Earliest date required:  Currently performing work.

Latest date required:  September 30, 2012
Problem Description:  Many of the facilities being decommissioned in the River Corridor are in close proximity to the Columbia River, increasing the potential for public exposure in the event of an environmental release.  Methods are needed to control dust and/or water during demolition to ensure that there are no environmental releases to the Columbia River.

Benefit to the Project Baseline of Filling Need:  Increased worker and public safety, reduced water costs, and increased efficiency.

Functional Performance Requirements:  Either low- or no-water methods are needed to control dust during demolition or methods are needed to capture water used in dust control.  New dust control methods must be nonhazardous and effective during demolition with standard demolition equipment.  If no such techniques are found for dust control, then better methods are needed for capturing water used in dust control.  Any methods chosen must allow no contamination to reach the Columbia River, even from facilities adjacent to the river.   Methods must be useable under temperature extremes ranging from below freezing to over 100(F.  Methods that apply the capture technique near the point of demolition are preferred.

Current Baseline Technology:  Area fogging with water from a handheld fire hose is the current method used to control dust during demolition of facilities adjacent to the Columbia River.

Site Technical Points of Contact: 
Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement

Improved Technologies for Detection/Delineation
of Buried Materials

Identification No.:  RL-SS10

Date:  March 2010

Operable Unit(s):  Burial ground sites in the 100 and 300 Areas and the 618-10/‑11 Burial Grounds

Need Description:  Improved technologies are needed for non-intrusive or minimally intrusive methods for identifying burial ground contents.  A large number of burial grounds were created during 50 years of plutonium production.  Documentation of materials that were placed in the burial grounds is incomplete.  To aid in remediation planning, the contents of a burial ground need to be determined to the best extent possible prior to excavation.  Commercial geophysical techniques include a range of ground-penetrating radar and electromagnetic and magnetometer techniques that are readily available and provide two-dimensional information about buried objects.  However, the resolution of these data, especially with respect to the vertical dimension, needs to be improved.  Additionally, characterization of silos encountered in the burial ground prior to opening the silos would assist in planning and may allow for intact removal and disposal.

Future work in the 300 Area’s industrial section will require detailed delineation of underground utilities, including determining whether utilities found are active or inactive.  The technique for utility delineation needs to be applicable within and around operating industrial buildings. 

Schedule Requirements:
Earliest date required:  Work is currently underway.

Latest date required:  September 30, 2012
Problem Description:  Fifty years of defense-related plutonium production resulted in the creation of a large number of burial grounds in Hanford’s 100 and 300 Areas.  The 100 Areas are located along the Columbia River and include nine nuclear reactors previously used for plutonium production.  The 300 Area is also located along the Columbia River and contains the fuel fabrication facilities.  Hanford’s burial grounds contain drummed waste and a variety of solid waste debris, including construction waste, discarded equipment, and protective clothing.  Much of this waste is contaminated with low-level radioactive materials.  The baseline for the 100 and 300 Area sites is excavation, treatment as necessary, and disposal at the ERDF.  Non-intrusive or minimally intrusive investigation and determination of buried materials will aid remediation decisions. 

Additionally, the 618-10 and 618-11 Burial Grounds (near the 300 Area) contain a variety of low- to high-level radioactive wastes, mostly consisting of fission products and plutonium; however, various types of metallic and organic chemical wastes are also present.  The 618-10 Burial Ground operated as a series of 12 trenches and 94 vertical pipe units, each constructed from five 55­gal drums that were welded together end-to-end.  The trenches were constructed with dimensions ranging from 50 ft to 320 ft in length and 40 ft to 70 ft in width, and the trenches were each 25 ft deep.  The 618-11 Burial Ground operated as a series of 3 trenches, 50 vertical pipe units (constructed from five 55-gal drums welded together end-to-end), and three to five 8‑ft‑diameter caissons (constructed from 10-ft lengths of eight-gauge corrugated steel pipe).  The trenches were 900 ft long and 50 ft wide, and the trenches were each 25 ft deep.
At present, gross burial ground delineation and assessment is accomplished with various remote-sensing instruments, including ground-penetrating radar and magnetic anomaly detection.  These methods are effective for identifying certain types of debris, contaminants, and changes in subsurface conditions.  For example, ground-penetrating radar effectively detects physical objects that present a distinctly different reflectively from the surrounding matrix (e.g., metal drums or pipes).  However, improvements are needed to conclusively identify potentially problematic waste forms, such as large areas of drummed waste.

In the 300 Area’s industrial section remediation will occur in the vicinity of facilities that will remain active.  Thus, buried utilities mapping will be important to any excavation operation.

Benefit to the Project Baseline of Filling Need:  Improved pre-excavation characterization techniques may reduce overall remediation costs and reduce the risks of encountering unexpected material and incurring unexpected costs associated with these materials.

Functional Performance Requirements:  Technology must be a remote-sensing design that is capable of non-intrusive or minimally intrusive methods for physical identification of buried materials.  Some items may be located as deep as 50 ft from the surface, but much of the buried waste at Hanford is at depths of less than 20 ft.  Physical determination of objects should be sensitive enough to accurately differentiate construction debris from drummed waste or other potentially problematic waste forms.  Horizontal and vertical sensing capabilities are needed to define the size of specific waste type features with vertical resolution on the order of a few feet.

For silo/caisson characterization, nondestructive examination and nondestructive assay techniques are preferred.  The characterization needs to delineate the type and relative quantity of radionuclides (e.g., spectral gamma information) and the void volume of the silo.

Utility delineation is needed for power, communication, sewer, and water utilities.  Determination of active versus inactive status for utilities is also needed.  The primary area requiring utility delineation is the 300 Area industrial section.

Current Baseline Technology:  Ground-penetrating radar, electromagnetic induction, trenching, and visual examination.  The baseline for silo characterization is intrusive sampling.

Site Technical Point of Contact: 
Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement
Improved, Real-Time Field Screening During Excavation
for Heavy Metals
Identification No.:  RL-SS13

Date:  March 2010

Operable Unit(s):  Soil sites and burial grounds in the 100 and 300 Areas and the 618-10/‑11 Burial Grounds

Need Description:  Rapid-turnaround field screening techniques are needed to guide remedial excavation and to ensure that excavated materials meet waste acceptance criteria prior to disposal.  Primary metal contaminants of concern include lead, chromium, mercury, arsenic, cadmium, antimony, silver, selenium, and barium.  
Schedule Requirements:
Earliest date required:  Work is currently underway.

Latest date required:  September 30, 2012
Problem Description:  Millions of cubic yards of contaminated soils will be excavated and disposed onsite.  Generally, the radioactive contaminants in these soils are the primary drivers for remediation, and detection of heavy metals for excavation guidance is not required.  Heavy metals are common co-contaminants in these soils and may control the ability to cost effectively dispose the materials onsite.  Soils that contain these heavy metal contaminants but do not fail the TCLP test are quickly and cost effectively disposed.  Soils that fail the TCLP test either require treatment or require time-consuming treatment variances.  If TCLP results were easy to obtain, soils could be segregated into materials requiring additional treatment and those that could be directly disposed; however, the current long turnaround times for TCLP analyses have caused operational inefficiencies and higher costs.  Effective soil screening can be conducted if the technique can quantify down to 20 times the allowable TCLP leachate concentration in the soil.  
Benefit to the Project Baseline of Filling Need:  Improved sensitivity compared to the current x‑ray fluorescence field screening and cost/schedule advantages compared to laboratory analysis. 

Functional Performance Requirements:  Detection technologies must be portable, easy to use, produce little or no secondary waste, and provide near-real-time field screening or quick-turnaround results.  Detection to levels that would allow for real-time, worst-case LDR determinations (e.g., 20 times TCLP limits) are required for these metal contaminants.  Detection level targets based on soil cleanup goals identified in the Remedial Design Report/Remedial Action Work Plan for the 100 Area (DOE/RL‑96‑17, Rev. 2) are as follows:  lead (10.2 mg/kg), chromium (2.0 mg/kg), mercury (0.33 mg/kg), arsenic (20 mg/kg), barium (132 mg/kg), cadmium (0.81 mg/kg), antimony (0.6 mg/kg), silver (8 mg/kg), and selenium (5 mg/kg). 

Current Baseline Technology:  X-ray fluorescence and discrete sampling/analysis.

Site Technical Point of Contact: 

Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202
Technology Needs/Opportunities Statement

Detection, Handling, and Treatment of Pyrophoric Materials
in Burial Grounds

Identification No.:  RL-SS19

Date: March 2010

Operable Unit(s):  618-10/‑11 Burial Grounds

Need Description:  Several different operations that used or generated pyrophoric materials were conducted in the 300 Area.  The quantity of these materials in 300 Area burial grounds is not well documented.  However, drums of uranium metal were recently exhumed from the 618‑4 Burial Ground, and drums of zircaloy from the 618‑7 Burial Ground.  Improved methods for detecting, handling, and treating suspect pyrophoric materials are required.  Other pyrophoric materials suspected to exist in currently unexcavated burial grounds include magnesium and calcium metals.

Schedule Requirements:
Earliest date required:  Work is currently underway.

Latest date required:  September 30, 2012.

Problem Description:  Fifty years of plutonium production resulted in the creation of solid waste burial ground sites in the Hanford Site’s 300 Area.  The 300 Area contained fuel fabrication facilities where uranium and zircaloy were machined.  These processes generated scrap machining chips/filings that can have pyrophoric tendencies.  Additionally, Hanford may have received and buried shipments of uranium chips and other pyrophoric materials from other DOE sites.  Drums of uranium metal have been discovered in the 618‑4 Burial Ground and drums of zircaloy chips in the 618‑7 Burial Ground.  In addition to machining, uranium was also recovered in pyrometallurgical processes that used magnesium and calcium metals that can also have pyrophoric tendencies.  The amount of pyrophoric materials in the 100 Area or the 618-10/‑11 Burial Grounds is not known.

Benefit to the Project Baseline of Filling Need:  Characterization, handling, and treatment technologies are needed provide an effective process for remediation of burial grounds that contain pyrophoric materials  
Functional Performance Requirements:  Detection technologies should be able to test at a dig face or for an excavated drum or container to determine if the materials have pyrophoric tendencies and require special handling.  Improved handing technologies should allow for processing pyrophoric drums within an efficient burial ground remediation setting.  Treatment technologies need to remove the pyrophoric nature of the material and meet ERDF waste acceptance criteria.

Current Baseline Technology:  Baseline procedures for the remaining burial grounds potentially containing pyrophoric materials are in the process of being established.

Site Technical Point of Contact: 

Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement

Improved, Real-Time Field Screening During Excavation
for Industrial Safety

Identification No.:  RL-SS51

Date:  March 2010

Operable Unit(s):  Soil sites and burial grounds in the 100 and 300 Areas and the 618-10/‑11 Burial Grounds

Need Description:  Improved field characterization and monitoring techniques are needed to support excavation operations at waste sites.  Due to the wide variety of chemical hazards that may be present at the waste sites, identification of unknown chemicals encountered and enhanced monitoring of the working zone are needed to support industrial safety goals.  Specific items of concern where enhanced techniques are needed include the following:

Monitoring of dust within the working zone, in particular for small size fractions (e.g., PM‑10), to verify that dust levels remain below the defined threshold (3.0 mg/m3).  A technique for field assessment of metals content for dust (e.g., collected on a filter) is also needed.

Field characterization is needed for unknown materials, including containerized or free liquids, containerized or free solid particles (e.g., unknown powders/crystals), and vapors (e.g., organics or volatile inorganics such as hydrogen sulfide or mercaptan).  Techniques must be able to distinguish whether an unknown is a potentially hazardous chemical (e.g., explosive, reactive, toxic, or irritant) and, if possible, provide chemical identification.  Non-invasive or simple field characterization with minimal sample handling or preparation and no secondary waste is preferred.

Field techniques for beryllium determination in soils as part of initial site assessment to determine potential hazards.  

Schedule Requirements:
Earliest date required:  Work is currently underway.

Latest date required:  September 30, 2012
Problem Description:  Waste sites to be remediated contain a wide variety of chemicals unknowns, particularly in burial grounds.  If an unknown material is encountered, it must be assessed as a potential hazard and to support decisions for handling and waste disposition.  If quick field techniques are not available, remediation operations must be modified until the hazard is assessed.  Thus, field characterization and monitoring are needed to support efficient, uninterrupted remediation operations.  While most types of work-zone monitoring are effective, more efficient monitoring of dust, especially at the small particle sizes, is needed.  This monitoring supports verification that dust control techniques are operating effectively.

Benefit to the Project Baseline of Filling Need:  Improved technologies may have cost and schedule savings by providing quick field information about unknowns and industrial safety issues and avoiding interruption of remediation operations. 

Functional Performance Requirements:  Detection technologies must be portable, easy to use, produce little or no secondary waste, and provide near-real-time field screening or quick-turnaround results.  Technologies for containerized waste are needed that can address the following types of containers:  small glass containers, plastic containers, small metal containers, 30‑ and 55-gal drums, and concrete-encased waste inside drums.

Current Baseline Technology:  Sampling and laboratory analysis are the baseline for determination of unknowns.  

Site Technical Point of Contact: 

Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement

Improved Ex Situ Treatment to Stabilize LDR Soils

Identification No.:  RL-SS53

Date:  March 2010

Operable Unit(s):  Soil sites and burial grounds in the 100 and 300 Areas and the 618-10/‑11 Burial Grounds

Need Description:  A stabilization technology that can be easily applied to large volumes of soil with minimal impact on standard remediation practices is needed to enable soils classified as LDR to meet ERDF waste acceptance criteria.  Typical LDR soil problems include barium, chromate, and mercury, although other metals may be of concern.  

Schedule Requirements:
Earliest date required:  Work is currently underway.

Latest date required:  September 30, 2012
Problem Description:  Waste sites to be remediated contain a wide variety of metals contamination.  Some of the excavated soils are LDR and require treatment prior to disposal at ERDF.  Current grouting stabilization has been useful for the relatively low amount of LDR waste that was processed previously.  Waste sites to be addressed in the future (e.g., burial grounds) are more likely to contain LDR soils.  

Benefit to the Project Baseline of Filling Need:  Cost and schedule could be reduced with an efficient LDR soil treatment process that could be readily integrated with remediation operations. 

Functional Performance Requirements:  The LDR treatment must meet the ERDF waste acceptance criteria.  Treatments with simple blending of additives and minimal volume increase are preferred.  

Current Baseline Technology:  Grout stabilization is the baseline technology.  

Site Technical Point of Contact: 

Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement

In Situ Stabilization of Chromate, Lead, Barium, and Mercury
in the Vadose Zone

Identification No.:  RL-SS54

Date:  March 2010

Operable Unit(s):  Soil sites in the 100 and 300 Areas

Need Description:  In cases where the extent of contamination extends approximately 15 ft below ground surface, in situ techniques are needed to stabilize contaminants and prevent contamination of groundwater.  In situ treatment is the most important for large or deep areas not amenable to excavation.  The most problematic contaminants include chromate, lead, barium, and mercury.  Vadose zone concentrations can be in the 1000’s of mg/kg.

Schedule Requirements:
Earliest date required:  Work is currently underway.

Latest date required:  September 30, 2012
Problem Description:  At some waste sites, contamination extends below the limit of standard excavation procedures.  Excavation of near-surface contamination is necessary to meet remediation goals.  Below approximately 15 ft, remediation goals are to protect the groundwater.  In situ stabilization of contaminants so they do not continue to move toward or into the groundwater may be a viable alternative to meet this deep contamination goal.

Benefit to the Project Baseline of Filling Need:  In situ treatment may be less expensive than deep excavation techniques. 

Functional Performance Requirements:  Contaminants must be stabilized to the extent that they do not pose a threat to groundwater.  The extent of stabilization needed is dependent on the specific site conditions and concentrations present.  Contaminant concentrations of up to 1000’s of mg/kg are possible.  

Current Baseline Technology:  A baseline approach other than deep excavation has not been identified.  

Site Technical Point of Contact: 

Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement

Safe Stabilization of Containerized Liquids

Identification No.:  RL-SS55

Date:  March 2010

Operable Unit(s):  Burial grounds in the 100 and 300 Areas and the 618-10/‑11 Burial Grounds

Need Description:  Numerous small containers of liquids have been uncovered in recent burial ground operations and are expected during future remediation.  A means of safely stabilizing these liquids (i.e., converting them so there are no free liquids) while maintaining contamination containment (e.g., for hazardous vapors) is needed.  The mechanism of stabilization must be suitable for meeting ERDF waste acceptance criteria.

Schedule Requirements:
Earliest date required:  Work is currently underway.

Latest date required:  September 30, 2012
Problem Description:  A large variety of liquid waste in small containers is expected to be uncovered in burial ground remediation operations.  A significant amount of effort is required to handle these wastes and safely render them into a form suitable for disposal.

Benefit to the Project Baseline of Filling Need:  Cost savings may be realized through a more efficient means of processing small containers of liquid waste. 

Functional Performance Requirements:  The technique must provide a safe and simple-to-implement method to meet the waste acceptance criteria for disposal at ERDF.  

Current Baseline Technology:  The baseline technique is manual handling and use of absorbents or other stabilizing materials.  

Site Technical Point of Contact: 

Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

Technology Needs/Opportunities Statement

Waste Segregation for Contact- and Remote-Handled
TRU Soil and Debris

Identification No.:  RL-SS56
Date:  March 2010
Operable Unit(s):  618-10/‑11 Burial Grounds

Need Description:  Technologies are needed to segregate contaminated material retrieved from the burial grounds based on waste designation.  Waste soils or debris with more than 100 nCi of TRU contamination per gram of waste do not meet current waste acceptance criteria for onsite disposal and would need to be segregated for offsite disposal.  The first waste segregation will be for contact-handled versus remote-handled waste.  For each of these waste categories, a technology is needed to separate TRU from non-TRU waste.  Waste forms to be assayed may include contaminated soil, debris, small containers, concrete-encased waste in 55‑gal drums, and large waste storage units (see below for further description).  Technologies that provide segregation on a wide variety of waste configurations are preferred to technologies that require a specific packaged configuration (e.g., packaged waste).  The technologies must be compatible with remote waste handling.  

Schedule Requirements:   
Earliest date required:  Work is currently underway.

Latest date required:  September 30, 2012
Problem Description:  This need pertains to two burial grounds located north of Hanford’s 300 Area.  Summaries of the construction and waste contents for each burial ground are provided below:

618-10 Burial Ground:

The 618-10 Burial Ground is approximately 148 m by 143 m (485 ft by 470 ft), oriented northwest by southeast, and consists of 12 trenches and 94 vertical pipe units.  The vertical pipe units were constructed from five 208-L (55-gal) drums welded together end-to-end.  The trenches were constructed with dimensions ranging from 15 m to 98 m (50 ft to 320 ft) in length and 12 m to 21 m (40 ft to 70 ft) in width; depth of the trenches was 7.6 m (25 ft).  The burial ground has been stabilized with a cover of clean fill.

The 618-10 Burial Ground received high-level, low-level, and TRU waste.  Until 1960, some high-level and TRU wastes were disposed in cardboard containers with contact doses up to 500 R/h, although most high-level waste was interred in concrete-filled 208-L (55‑gal) drums.  After 1960, the high-level waste was packaged in “milk pail” disposal cans and interred in the vertical pipe units.  Total TRU estimate for the 618-10 Burial Ground site is 1 to 2 kg dispersed throughout the site.  During stabilization activities at the site in 1983, a quantity of oil appeared on the surface after heavy equipment drove over a portion of the site.

618-11 Burial Ground:

The 618-11 Burial Ground is approximately 114 m by 305 m (375 ft by 1,000 ft), oriented east-west, and consists 3 trenches, 50 vertical pipe units (constructed from five 208-L (55‑gal) drums welded together end-to-end), and three to five 2.4-m (8‑ft)-diameter caissons (constructed from 3-m (10-ft) lengths of eight-gauge corrugated steel pipe).  The trenches were 274 m (900 ft) long and 15 m (50 ft wide); the depth of the trenches was 7.6 m (25 ft).  The burial ground has been stabilized with a cover of clean fill.

The 618-11 Burial Ground received high-level, low-level, and TRU waste.  As in the 618‑10 Burial Ground, some high-level and TRU wastes were disposed in cardboard containers with contact doses up to 500 R/h, although most high-level waste was interred in the vertical pipe units and, after June 1964, in the caissons.  Waste materials in vertical pipe units and caissons may be packed inside cans of various sizes (e.g., 1 L, 19 L, and 57 L [0.3 gal, 5 gal, and 15 gal]).  Some TRU waste was encased in concrete for disposal to burial ground trenches.  Total TRU estimate for the 618-11 Burial Ground site is 5 to 10 kg dispersed throughout the site.  

Chemical species in the burial grounds may include solid metallic sodium, beryllium residues, contaminated lead shielding, technetium oxide, promethium oxide, zirconium cladding, potentially pyrophoric metal turnings, thorium oxide, other thorium compounds, and uranium compounds.  Radioactive isotopes may include carbon‑14, cobalt‑60, zinc‑65, strontium‑90 ruthenium‑103 iodine‑131, cesium‑137, cerium‑144, promethium‑147, radium‑226, thorium‑232, uranium‑233, uranium‑235, neptunium‑237, uranium‑238, plutinium‑238, plutonium‑238, plutonium‑240, americium‑241, and curium‑244.

Additional information about the wastes in the 618-10/‑11 Burial Grounds is described in Characterization of the 618-11 Solid Waste Burial Ground, Disposed Waste, and Description of the Waste-Generating Facilities (HNF-EP-0649, Rev. 0).

Benefit to the Project Baseline of Filling Need:  Efficient segregation of waste materials will enhance waste processing operations.

Functional Performance Requirements:  The technology must be able to operate in a burial ground environment.  The characterization technology needs to be capable of segregating TRU (100 nCi/g) in the presence of high radiation from the object being characterized and potentially high background radiation.  Recognizing that the configuration of the waste is variable, the technology must provide information sufficient for remediation personnel to interpret whether the waste needs to be handled and packaged as TRU.
Current Baseline Technology:  A baseline has not yet been established.

Site Technical Point-of-Contact: 

Kim Koegler, Washington Closure Hanford, LLC, (509) 378-9007

Don McBride, WorleyParsons Polestar, (509) 554-9202 

