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1 Introduction 

The Hanford Site requires the capability to process transuranic (TRU) and transuranic mixed (TRUM) 
waste containers in support of the TRU Program’s mission, which requires this waste be disposed of at 
the Waste Isolation Pilot Plant (WIPP), located in Carlsbad, New Mexico. TRU/TRUM waste requires the 
Central Characterization Program to certify that it meets the WIPP waste acceptance criteria prior to 
shipment. Much of Hanford’s current TRU/TRUM waste inventory requires processing to be compliant. 
There are no onsite facilities currently processing TRU/TRUM waste, and it has been determined that 
re-start of legacy capabilities would be cost or otherwise prohibitive. 

1.1 Background 

Shipments of TRU/TRUM waste to WIPP are scheduled to re-start in fiscal year (FY) 2028. It is 
anticipated that the existing stockpile of TRU/TRUM waste containers that currently meet the WIPP waste 
acceptance criteria will be exhausted by FY 2034 without an operational processing capability. Given this 
timeline and available near-term funding, a phased approach for capability acquisition has been adopted. 
The initial development effort described in this document provides processing capability for 
contact-handled (CH) waste 208 L (55 gal) and 322 L (85 gal) drums.  

1.2 Facility Type and Category 

The CH waste processing enclosure will be installed into an existing storage building (2402WJ Building) 
located within the Central Waste Complex (CWC), a Hazard Category 2 nuclear facility. 

1.3 Location 

The location for the CH waste processing enclosure is within an existing CWC storage building in the 
Hanford 200 West Area. Figure 1 shows the location of 2402WJ Building relative to nearby storage 
buildings. 

1.4 Project Description and Scope

The design of the new CH waste processing enclosure and necessary support systems, that provides the 
capabilities to process CH waste 208 L (55 gal) and 322 L (85 gal) drums, is presented in this document. 

The scope includes the enclosure as well as internal equipment and external support systems. Internal 
equipment includes communications, cameras, drum inspection station, drum processing glovebag (with 
supporting table), and anterooms for contamination control. The external support systems include an air-
cleaning system, an air conditioning system, and a dedicated fire protection system. 

The enclosure and support systems must be coordinated for space and interfaces with other operational 
activities within the building that are necessary to process waste drums (i.e., the enclosure and support 
systems cannot take up the entire footprint within the building). These operational activities include 
donning and doffing personal protective equipment (PPE), personnel contamination monitor units, waste 
and product drum staging areas. 
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Figure 1. Aerial Photograph of Portion of CWC – 2402WJ Building Highlighted 

1.5 Design Life 

Minimum design life of 20 years to support processing of known waste inventory located in above ground 
storage facilities or designated as retrievably stored waste in onsite burial grounds. Maintenance and/or 
periodic replacement of equipment may be credited for systems or components that do not have the 
required design life.  

1.6 Related Projects 

There are two projects planned for the 2402WJ Building: 1) Upgrade to the building heating, ventilation, 
and air conditioning (HVAC) system, and 2) Replacement of the Radio Fire Alarm Reporter system with a 
Cellular Fire Alarm Reporter system. The HVAC upgrade scope will involve addition of insulation to the 
building, sizing and installation of climate control equipment (heating, cooling, and air distribution), 
removal of existing fans and air intakes, patching and sealing of exposed penetrations following 
equipment removal, and installation of electrical systems (e.g., transformers, distribution panels) as 
needed to meet increased building electrical demand. The increased building electrical demand is from 
the HVAC upgrade equipment as well as equipment for the CH waste processing enclosure and support 
systems described in this document. 

The scope for the Cellular Fire Alarm Reporter system includes signal tie-in points for the CH waste 
processing enclosure support system described in this document. 

2 Functions 

Functional requirements described in this section represent the functions and performance requirements 
(active or passive) that a structure, system, and component need to perform. The functional requirements 
have been identified and developed through integration of input from the Central Plateau Cleanup 
Company organizations that will be involved with CH waste processing (i.e., Operations, Maintenance, 
Health and Safety, Fire Protection, Engineering, Radiological Control, Criticality Safety, Nuclear Safety, 
Environmental, and Safeguards and Security).  
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2.1 Process and Production Requirements

This section focuses on the processing activities performed within the enclosure, function of the 
processing enclosure, and function for support systems. Activities performed outside of the enclosure are 
described to provide context for discussed interfaces. The nominal processing rate is four incoming waste 
drums per day. 

2.1.1 Process - Overview 

The activities to process the contents of a waste drum (the parent) into a compliant product drum (the 
offspring) are discussed in this section. Receiving and preparing parent drums are performed within the 
building and outside the enclosure. Staging of processed offspring drums, prior to removal from the 
building, is done outside the enclosure. Other processing activities are performed within the enclosure as 
described in the following sections. 

2.1.2 Process - Drum Receipt and Preparation Area 

Pallet(s) of parent drums and empty offspring drums are received into the building and staged outside of 
the enclosure. Preparation activities include application of contamination control measures and placement 
of individual drums onto a dolly for movement in/out and within the enclosure. 

2.1.3 Process - Drum Inspection and Lid Removal Station 

Within the enclosure, a parent drum is stationed at an inspection hood (which is connected to the 
enclosure’s air-cleaning system). The interior of the drum is exposed (e.g., removal of vent or creation of 
small opening) to allow gas sampling of the drum head space. The lid is removed and set aside. 
The parent drum is moved to a processing glove bag. This station and the glove bag station 
(Section 2.1.4) reside in the same enclosure. 

2.1.4 Process - Glove Bag Station 

The functions of the processing glove bag that supports the overall parent drum processing objectives 
(i.e., inspection of waste, removal or treatment of waste that does not meet acceptance criteria, and 
repackaging waste into a compliant offspring drum) include the following: 

 Be supported on a flat surface elevated for worker access (via glove ports) to the glove bag interior. 

 Interface with the parent drum to provide a contamination barrier. 

 Provide mechanical assistance to elevate the parent drum and adjust the drum orientation from 
vertical to horizontal (with capability to go beyond horizontal to assist in removal of waste from the 
parent drum into the glove bag). Design lift capacity of 454 kg (1,000 lb). 

 Interface, via a discharge chute, with the offspring drum to provide a contamination barrier. 
The offspring drum remains in a vertical orientation on the drum dolly. NOTE: The discharge chute 
can be raised off of, and lowered onto, the offspring drum to provide more clearance and space to 
establish interface between the glove bag and offspring drum. 

 Made of material compatible with drum waste contents and chemicals used for treatment. 

 Allow viewing of glove bag interior by workers within the enclosure and cameras located within the 
enclosure (but outside the glove bag). 

 Enable passing of material into the glove bag (e.g., small tools, treatment chemicals, small 
containers). 

 Enable removal of potentially contaminated small items from the glove bag. These items will be 
collected in a separate container (not placed into the offspring drum) that will be removed from the 
enclosure and processed in another location. 

 Interface with enclosure’s air-cleaning system to maintain a negative pressure, relative to the room, in 
the glove bag. Filtered air inlet on the glove bag is anticipated. 
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 Allow for ease of connection to, and removal from, permanent support and interface points. 
Removed, contaminated glove bag will be placed into one (preferably) or more drums. Drums will be 
moved to another location to determine waste disposition. 

 Glove bag station equipment and components, to the extent practical, will have features that allow 
“breakdown” to a size compatible with a drum or standard waste box (93.7 cm high by 180.3 cm long 
by 138.4 cm wide [36 7/8 in. high by 71 in. long x 54 ½ in. wide]). 

2.1.5 Process - Empty Parent and Offspring Drums:  

Once processing is complete, the empty parent and filled offspring drum(s) are disconnected from the 
glove bag station and moved by drum dolly to the enclosure exit point. Radiological survey, and 
decontamination if needed, is performed to allow removal from the enclosure and moved to the building 
staging area to await transfer. 

Due to the contamination control measures added to the parent drum, the parent drum lid will not sit 
properly to form a U.S. Department of Transportation compliant seal. The parent drum will require 
overpack. Section 2.2.4 discusses the enclosure exit point requirement for the overpack process. 

2.2 Process Enclosure Requirements 

Process enclosure functions include providing a space for processing activities, providing a physical 
barrier to confine potential contamination within the enclosure, and providing physical support for 
processing equipment and support equipment.  

The following sections are functional requirements identified for the enclosure. Any dimensions or other 
design specifics are provided as projected minimums; validation of information will be provided on 
developed design media. Unless otherwise stated, the minimum enclosure height shall be 3.0 m (10 ft). 

2.2.1 Enclosure – General 

The following requirements are applicable to all portions of the enclosure: 

 Material of construction: Nonporous, corrosion-resistant material (such as stainless steel) for walls 
and floor for ease of decontamination. 

 Enclosure shall provide support for process-related support systems as well as utilities (power) and 
lighting. 

 Based on expected dimensions, material of construction, and presence of a floor, anchorage of the 
enclosure is not anticipated to be required. Should analysis result in a different conclusion, anchorage 
shall not penetrate the building floor. 

 Doors shall have a zero-height threshold to enable movement of a drum on a wheeled dolly.   

Door swing direction shall be towards the area of greatest contamination potential. Doors shall have 
spring-hinges to assist with closing while the air-cleaning system is operating. Spring-hinges shall comply 
with International Building Code (IBC) 1010.1.3 when the air-cleaning system is offline. 

2.2.2 Enclosure – Entry Anteroom 

The entry anteroom (2.4 by 3.0 m [8 by 10 ft]) is part of the contamination control strategy. Workers will 
guide a parent drum and required number of empty offspring drums into the anteroom and then into 
repackaging room. 

The entry anteroom is equipped with a window and compatible with both a communication system and a 
camera monitoring system. 
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2.2.3 Enclosure – Repackaging Room 

The repackaging room (4.9 by 6.7 m [16 by 22 ft]) houses the glove bag and inspection hood. The typical 
number of workers is four. The repackaging room also includes the following: 

 Enables passing of material into the room (e.g., small tools, treatment chemicals, small containers).  

 Interfaces with the air-cleaning system to the support duct to the process glove bag station; the drum 
inspection and lid inspection station; and the local point ventilation “trunk lines” to drum connection 
points on the process glove bag station. 

 Equipped with a material airlock to allow passing of potentially contaminated material out of the room 
and out of the enclosure (e.g., samples collected for radiological control or industrial health 
measurement).  

 An emergency exit door that opens outward. The emergency exit door shall have assisted opening if 
required to meet egress door opening force requirements while the air-cleaning system is operating 
and providing a differential pressure (dP) across the door. 

 Equipped with a window and is compatible with a communication system, a camera monitoring 
system, and a continuous air monitoring system for airborne radiological contamination. 

2.2.4 Enclosure – Exit Anteroom 

The exit anteroom (2.4 m by 4.9 m [8 ft by 16 ft]) is part of the contamination control strategy. Workers will 
guide filled offspring drums and empty parent drums into the airlock. Support personnel will perform an 
initial survey of offspring drums prior to moving the drums into the container exit. 

Because the lid of empty parent drums will not seal to meet U.S. Department of Transportation standards 
(due to presence of the contamination control plastic), they will be overpacked into an appropriately sized 
drum. The height of the exit anteroom must provide clearance for a mechanical device (such as a floor 
mounted hoist) to lift a parent drum and insert into the overpack drum. 

When necessary, support personnel will assist workers with the removal of an outer layer of PPE. From 
the anteroom, workers proceed to the personnel exit. 

The exit anteroom is equipped with a window and is compatible with a communication system, a camera 
monitoring system, and a continuous air monitoring (CAM)system for airborne radiological contamination. 

2.2.5 Enclosure – Container Exit 

The container exit (2.4 m by 3.0 m [8 ft ft 10 ft]) is part of the contamination control strategy. Support 
personnel will perform a final survey of drums and perform decontamination activities when required. 
Drums released from the container exit are moved to a container staging area adjacent to the enclosure 
and within the building. 

The container exit is compatible with a communication system. 

2.2.6 Enclosure – Personnel Exit 

The personnel exit (2.4 m by 2.4 m [8 ft by 8 ft]) is part of the contamination control strategy. The 
personnel exit provides a space expected to be clear of potential airborne contamination, which allows 
workers to remove respiratory protection when exiting the enclosure. 

The personnel exit is compatible with a communication system. 

2.3 Processing Support System Requirements

Processing support systems are those systems which are required to be functional to allow performance 
of the CH waste processing activities within the enclosure. The functional requirement for each system is 
described in this section.
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2.3.1 Air-Cleaning System 

The air-cleaning strategy for potential airborne contamination is to have the location of highest potential 
be the most negative with respect to adjacent areas. This is typically described as a zone approach. For 
the processing enclosure, the processing glove bag station and inspection hood and lid removal station 
are Zone 1 (highest contamination potential), the repackaging room is Zone 2, and both the personnel 
and container exit rooms are Zone 3 (along with the building itself). The two anterooms adjacent to the 
repackaging room are Zone 2/3, depending on which door is open. 

The dP between Zone 1 and Zone 2 shall be negative and low enough to not impede glove bag 
operations. <Proposed 0.02 to 0.10 in. water column> 

Zone 1 local ventilation shall be provided for the glove bag and the inspection hood. 

The inspection hood shall be designed on an air velocity basis similar to a fume hood design criteria 
rather than a dP design basis. There is minimal pressure restriction between the inspection hood and the 
common filter manifold. A filter manifold shall be installed inside the processing enclosure. Enclosure air 
shall pass through a first-stage High-Efficiency Particulate Air (HEPA) filter when exiting the enclosure. 

Air will flow from the building into enclosure rooms via filtered wall penetrations. Figure 2 is a simplified air 
diagram that illustrates the air flow from within the building, into the enclosure, and then out of the 
enclosure through the air-cleaning system. The motive force will be from an exhaust fan located outside 
the enclosure. HEPA filters rated for greater than 99.97% removal (when tested with an aerosol of 0.3 
diameter test aerosol particles) will be located upstream of the exhaust fan. Air movement between rooms 
will be through filtered penetrations between the zones. 

 

Figure 2. Simplified Air Diagram 

The exhaust fan will discharge to a stack equipped with a system that provides continuous sampling and 
in-line, real-time monitoring with alarm capability. The requirement for stack sampling and monitoring is 
from preliminary calculations in support of a radiological air permit for the CH waste processing activity. 

Initial interpretation of the continuous monitoring requirement is the need for redundant exhaust fans and 
HEPA filter trains to allow the system to remain functional during maintenance of a component. Space 
within the building for the air-cleaning system has been reserved in preliminary concepts; location of 
components outside the building may be needed if there are space constraints inside the building. 
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2.3.2 Heating, Ventilation, and Air Conditioning 

The purpose of the HVAC system is to cool the repackaging room to 18°C (65°F). The cooling system 
shall only circulate air within the enclosure (i.e., air is not drawn out of the enclosure, run past cooling 
coils, and conditioned air returned to the enclosure). 

As depicted in Figure 2, the enclosure HVAC must support the once-through-air approach required by the 
air-cleaning system. Air drawn into the enclosure, from within the building, shall be assumed to be 23.9°C 
(75°F) for sizing of cooling equipment. The rejected heat from the enclosure HVAC shall be discharged 
outside the building. 

The enclosure HVAC shall be designed to prevent pressurization of zones 1 and 2. Utilization of 
interlocks is acceptable. 

2.3.3 Fire Protection 

The enclosure requires a fire suppression system and a fire alarm system. The project has selected a 
water mist system to meet the fire suppression functional requirement. The fire alarm manual pull stations 
shall be connected to the building’s fire alarm system to activate its alarm notification. 

2.3.4 Visual Examination 

Processing activities for TRU/TRUM waste must be observed and documented by qualified Central 
Characterization Program personnel. The focus of the visual examination is to observe 100% of the waste 
placed into a container and to observe any treatment performed on items prohibited from WIPP. A 
combination of enclosure windows and cameras within the enclosure (connected to monitors outside of 
the enclosure) will be used to support the visual examination process. 

2.3.5 Communications 

Local system for communication between workers is located inside and outside the enclosure and 
provided for enclosure rooms as noted in Section 2.2. Selection of the communication system shall be 
coordinated with the CAM system to preclude interference between the systems. 

The repackaging room and exit anteroom will be equipped with CAM units as these two areas have the 
highest potential for airborne contamination. 

2.4 Facility Requirements

The work scope to provide capabilities to process CH waste in a processing enclosure does not require 
modifications to the building; however, there are potential interface points with the existing building to be 
aware of when designing the processing and support systems. The following sections describe potential 
interface points and considerations for space utilization outside of the processing enclosure. 

2.4.1 The 2402WJ Building 

The 2402WJ Building outer dimensions are approximately 24.4 by 15.2 m (80 by 50 ft) with a roll-up door 
and personnel door on each of the short sides. The long wall eave height is approximately 6.1 m (20 ft); 
peak height for the pitched roof is approximately 6.7 m (22 ft). At the entrances there is a slope at the 
exterior of the building (mitigates rainwater/spill ingress) and within the building (prevents runoff). 

2.4.2 Occupancy Designations 

The existing classification is IBC Group H/H-4 occupancies based on the DOE-STD-1066-2016, Fire 
Protection, Section 4.1.4 requirement for Hazard Category (1, 2, and 3) nuclear facilities. The CH 
processing activities do not change the IBC occupancy classification. 

Because the planned CH processing activities will involve routine presence of workers in the building, the 
building will transition from National Fire Protection Association (NFPA) occupancy classification of 
Storage to Special Purpose Industrial. 
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2.4.3 Fire Protection 

The building is protected by a nuclear safety credited, dry pipe fire suppression system. The fire 
suppression system has been rebuilt to address interior pipe corrosion and material build-up that was 
deemed sufficient to affect the functionality of the system. 

The building is scheduled to be upgraded with a dedicated Cellular Fire Alarm Reporter unit that will 
replace the Radio Fire Alarm Reporter unit. The new Cellular Fire Alarm Reporter unit will allow 
connection alarm signals from the CH processing fire suppression system, for subsequent notification to 
the Hanford Fire Department. 

2.4.4 Climate Control

The building is scheduled to be upgraded with a system to control the climate within the building. 
Installation of insulation on the walls and roof is planned along with the installation of HVAC equipment. 
The outdoor HVAC equipment is planned to be located on the north side of the building. 

The CH processing air-cleaning system is projected to require at least one wall penetration to route 
ductwork to an exhaust stack located outside of the building. The CH processing HVAC system will 
condition air drawn into the enclosure by the air-cleaning system (Section 2.3.2) 

2.4.5 Utilities and Services 

The building HVAC upgrade project will provide new 480V service, providing the building with the 
capacity (and equipment sized) for connection of CH processing equipment that requires 480V service. 
The new 480V service will include a new step-down transformer (120/240V, size to be determined) to 
meet the current, and future, demands of the building and CH processing equipment. 

2.4.6 Nuclear Safety 

The primary constraint is management of the radionuclide, chemical, and fissionable material inventory 
within the building. Should the nuclear safety review process identify additional controls, the function of 
those controls will be added via a revision to this Functional Design Criteria document. 

The CH waste processing system shall not make any modification to the building fire suppression system 
or result in an impact to the performance of the building fire suppression system. The building fire 
suppression system performs a nuclear safety function. 

2.5 Operating Requirements 

There are a number of functions performed outside to the enclosure to support the flow of workers and 
containers into and out of the enclosure. These functions require allocation of space, and in some 
instances power, inside the building.  

DON PPE: Area where a worker dons (put on) PPE clothing. Area features include benches and storage 
cabinets (e.g., clothing of multiple sizes, tape, other supplies). Four to six individuals may be in the area 
at the same time. 

DOFF PPE: Area directly adjacent to the enclosure personnel exit where a worker doffs (removes) PPE 
clothing. The area features multiple collection “bins” for a prescribed sequence of clothing removal. 
The final step for exiting this area is an initial survey. Two parallel doffing lanes are planned to support 
timely exit of a processing work crew.1

Radiological Control Point: This area will have two personnel contamination monitor (PCM) units to 
detect surface contamination on the body, hands, and feet. Each PCM will require power from the 
building and space for support gas cylinders.  

 
1 Coordinate personnel exit, DOFF PPE, and radiological control point to minimize the travel path. 
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Radiation Shielding: The PCM and hand held survey equipment will be affected by background radiation 
from waste within the enclosure, waste containers within the building, and waste containers in adjacent 
buildings. Preliminary locations have been identified for concrete ecology blocks (around the PCMs and 
other strategic locations) and small shield caves. The ecology blocks require the most floor space within 
the building. 

Drum Preparation: Area where workers prepare parent and offspring drums. Contamination control 
sleeves are placed onto the parent drum while the offspring drum receives an inner liner and 
contamination control sleeve connected to the liner. This area includes storage cabinets for supplies and 
space for tables to stage material. The area size is to be sufficient to hold four parent drums, eight empty 
offspring drums, and at least six drum dollies. 

Container Staging and Load Out: Area where empty overpacked parent drum and filled offspring drums 
await loading onto a pallet for transfer to another CWC building. The load out area is located at the 
building roll-up door for ease of access by the transporting vehicle, expected to be a forklift. 

Processing Supplies: Area close to the enclosure to enable direct pass through into the enclosure (or 
carried in by workers). Cabinets appropriate for the material being stored (e.g., treatment chemicals, small 
tools, glove bag components) will be located in this area. 

Support Station: Area adjacent to the enclosure where workers will monitor and observe activities within 
the enclosure. Tables for work stations and camera monitors will be located in this area. Power for 
equipment will be from the building electrical service. 

2.6 Interfaces with Other Processes, Facilities, and Support Services 

The following interfaces have been identified to support the CH processing effort: 

 Characterization of containers shall be performed by facilities outside of the 2402WJ Building; 
information will be used to verify the waste drum is within the CH waste processing acceptance 
criteria prior to receipt of the drum into the building. 

 Certification of produced offspring drums shall be performed by facilities outside of the 
2402WJ Building. 

 Existing CWC radiological access control stations will be utilized. Workers entering radiological 
controlled areas must sign in electronically at stations located at the CWC operations center. The sign 
in process verifies worker training for the applicable Radiation Work Permit and that the worker has 
the correct dosimeter. 

 Existing CWC mask station will be utilized by workers to receive respiratory protection equipment 
specified for CH processing activities. 

 Existing CWC change rooms and showers will be utilized by workers to change into work clothing. 
Workers will utilize showers when mandated by applicable health and safety programs. 

2.7 Material Handling 

The CH waste processing enclosure and the 2402WJ Building, will receive and handle radioactive waste 
and radioactive waste mixed with hazardous constituents. Protocols for the CWC apply. Specific 
procedures will be developed for processing waste within the enclosure. 

2.8 Waste Management 

Product containers for TRU/TRUM waste shall meet the WIPP requirements for a 208-L (55-gal) drum. 

Areas used for storing product and secondary waste containers shall meet Environmental Protection 
requirements as discussed in Section 2.10. 
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2.9 Health and Safety

Health and safety design considerations are driven by the presence of hazardous and radioactive 
material in the waste containers. Design shall account for space requirements defined by end user; 
applicable codes and standards for a system; and overlay of Hanford Site-specific requirements driven by 
implementing procedures (some cases are more stringent than those required by industry). The following 
initial design considerations have been identified by Occupational Health and Safety: 

 Monitoring of Process Areas: There are a multitude of waste constituents present in the waste 
containers. Collection and analysis of samples is needed to provide the data necessary to evaluate 
potential exposure to the workers. To the extent feasible for CH waste processing enclosure, use 
sample and/or monitoring lines that allow location of instruments outside the enclosure. Collection 
from multiple locations within the processing enclosure is anticipated. 

 Chemical Management: Space shall be allocated for appropriate storage of chemicals. The preferred 
hierarchy is: 1) locate primary storage outside of the processing enclosure, 2) utilize pass through 
ports on the enclosure, and 3) utilize storage of small quantities within the enclosure. 

2.10 Environmental Protection

The CWC waste storage buildings, including the 2402WJ Building, are subject to the applicable 
provisions of WAC 173-303, “Dangerous Waste Regulations.” Attributes of the building associated with 
dangerous and mixed waste management include run-on/runoff controls and the secondary containment 
system.  

The credited secondary containment credited the CH waste processing enclosure is provided by the 
2402WJ Building. The enclosure does not need to provide its own spill containment. 

For air emissions, the waste inventory to be processed through the CH waste processing enclosure has 
been reviewed to develop a basis for abatement requirements prior to discharge from the processing 
enclosure stack. Air permits for radionuclides and nonradionuclides are in the process of development. 
Preliminary results indicate a requirement for HEPA filters for radionuclides and nonradionuclide solids. 
There is a further requirement for continuous air monitoring at the processing enclosure stack. 

2.11 Safeguards and Security 

Existing CWC storage buildings, such as the 2402WJ Building, may handle Category IV special nuclear 
material present in the waste containers. Planned activities for the 2402WJ Building do not change this 
potential. The minimum requirement is for these structures to be located within a Property Protection 
Area. Given the location of the structures on the Hanford Site, this requirement is met. 

3 Design Criteria

This section provides code and standards related that shall be met.

3.1 Process Design Criteria 

As discussed, the processing approach is manual operation with mechanical assistance for selected 
operation functions. The overall design approach must be capable of meeting the processing objectives 
and functions described in the previous section. Recommended methodology to incorporate human 
factors engineering, the application of the knowledge of human capabilities and characteristics to the 
development of engineered equipment, facilities, and systems, is the U.S. Department of Energy’s Good 
Practice Guide GPG-FM-027, Human Factors Engineering. 

3.2 Process Specific Criteria 

The following sections discuss criteria in terms of considerations evaluated during the development 
preliminary concepts for the CH waste processing overall approach. 
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3.2.1 Process - Mechanical 

Parent drums to be processed through CH waste processing will be limited to no more than 454 kg 
(1,000 lb). This limit precludes the possibility of producing an offspring drum that exceeds the WIPP limit. 
Consideration will be given to modification of this limit as a tradeoff for simplification of the mechanical 
drum lift system. 

The following are performance requirements for the low profile drum dolly and drum lift system: 

 Low profile drum dolly. Preference is for a single dolly type compatible of interfacing with either a 
208-L (55-gal) or 322-L (85-gal) drum. Separate dolly for 416 L (110 gal) is for the sole purpose of 
overpacking an 322 L (85 gal) empty parent drum. 

 Mechanical drum lift system (manual option preferred, hydraulic unit shall utilize low-flammability 
hydraulic fluid) to elevate the parent drum and adjust the drum orientation from vertical to horizontal 
(with capability to go beyond horizontal). 

3.2.2 Process - Air-Cleaning System 

The CH waste processing enclosure will have a dedicated air-cleaning system to mitigate the potential for 
airborne contamination to get outside the enclosure and to provide abatement prior to discharge of air to 
the environment. 

The radionuclide air particulate emission level has been determined to result in a Potential Impact 
Category 1. Hanford Site-specific requirements to meet the sampling and monitoring requirements are as 
follows (NOTE: the project considered a separate accident monitoring system and deemed it not required 
based on the processing activities that result in emissions): 

 Continuous sampling for a record of emissions: Record Sampler with a 47-mm Versapor 3000 series 
filter, or equivalent. 

 In-line, real-time monitoring with alarm capability: 

 Continuous measurement of effluent flowrate, connected to a paperless datalogger, local alarm. 

 Continuous measurement of Alpha/Beta, connected to a paperless datalogger, local alarm. Unit 
shall be on approved Radiological Control group list or approved by Radiological Control. 

 Installed redundant pumps for collection of air sample(s). 

 Sampling and monitoring equipment mounted inside enclosure suitable for located environment; 
environmental control equipment provided as deemed necessary. 

 No exposed terminations greater than or equal to 50V within the enclosure. 

 Enclosure physical location, and configuration of components within the enclosure, designed for 
ergonomic access for sample collection and component maintenance. 

Applicable codes and standard for which the air-cleaning system components are subject to are the 
following (if a year or revision is not provided, use the current at the time of design): 

 40 CFR 61, “National Emission Standards for Hazardous Air Pollutants,” Subpart H, “National 
Emission Standards for Emissions of Radionuclides Other than Radon from Department of Energy 
Facilities” 

 ANSI N13.1, 2011 version, Sampling and Monitoring Release of Airborne Radioactive Substances 
from the Stacks and Ducts of Nuclear Facilities 

 ASME AG-1, Code on Nuclear Air and Gas Treatment 

 ASME STS-1-2021, Steel Stacks 

 DOE-HDBK-1169-2022, Handbook for use with DOE-STD-1269-2022, “Air Cleaning Systems in DOE 
Nuclear Facilities” 
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 DOE-STD-1269-2022, Air Cleaning System in DOE Nuclear Facilities 

 WAC 246-247, “Radiation Protection – Air Emissions”  

3.2.3 Process - Heating, Ventilation, and Air Conditioning

The processing enclosure will have an HVAC system to provide additional cooling to areas within the 
enclosure. The air space in the targeted enclosure areas has the potential to be contaminated; the 
cooling system shall only circulate air within the enclosure (i.e., air is not drawn out of the enclosure, run 
past cooling coils, and conditioned air returned to the enclosure). 

Applicable codes and standards are dependent on the method selected to meet the functional 
requirements and constraint for handling potentially contaminated air. 

3.2.4 Process - Fire Protection 

The system identified in the preliminary concept is a water mist system dedicated to the enclosure. 
The water mist system shall follow one of the listed standards below: 

 NFPA 750, Standard on Water Mist Fire Protection Systems 

 NFPA 770, Standard on Hybrid (Water and Inert Gas) Fire-Extinguishing Systems 

Characteristics of the enclosure and/or fire risk within an enclosure area shall be considered when 
selecting between a water only or hybrid system. 

The selected system is also subject to applicable requirements out of DOE-STD-1066-2016. 

3.2.5 Process - Electrical 

There are no unique electrical needs anticipated for the processing system. Both 480V and 120/240V 
services will be available in the building. The applicable code is: 

 NFPA 70, National Electrical Code 

3.3 Building Criteria 

Building level criteria discussed in this section are based on the overall view of the building with all of the 
features needed for CH waste processing installed within. 

3.3.1 Architectural and Civil/Structural 

The flow of workers and containers within the building and processing enclosure has been developed in 
collaboration with Operations and Radiological Control groups. Efforts have been made to maintain clear 
paths to building exit points. The applicable codes are located in: 

 NFPA 101, Life Safety Code 

 IBC, 2021 Edition 

3.3.2 Natural Phenomena Hazards 

CH waste processing equipment located within the building will be protected from wind, snow, and 
ashfall. Anchorage of equipment is subject to seismic loads defined in: 

 ASCE 7-21, Minimum Design Loads and Associated Criteria for Buildings and Other Structures 

3.3.3 Occupancy 

Building will be normally occupied during operations. 

3.3.4 Heating, Ventilation, and Air Conditioning 

Control of temperature within the building will be provided by a new system installed by the HVAC 
upgrade project. 
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3.3.5 Utilities and Services 

The HVAC upgrade project will provide new 480V service to the building; part of the work scope also 
includes a new step-down transformer (120/240V) to feed the existing demand in the building (the 
existing 120/240V service will be disconnected). 

Utility demands for the CH waste processing equipment will be documented in design media. Interface 
will be to panels within the building that exist and/or are planned to be installed. Preliminary load 
estimates will be conveyed to the HVAC upgrade project. 

3.3.6 Energy Conservation

The project is below the threshold that requires energy conservation criteria to be applied to the design.

3.4 Nuclear and Criticality Safety 

The CH waste processing activities will be performed within CWC, a Hazard Category 2 nuclear facility. 
As a nuclear facility, the requirements of DOE O 420.1C, Facility Safety, apply for the areas of nuclear 
safety design criteria, fire protection, criticality safety, and natural phenomena hazards mitigation. 

The criticality hazard is controlled by limiting the fissile material present in the building. A criticality 
prevention specification will be developed by Central Plateau Cleanup Company Criticality Safety group 
demonstrating the infeasibility of a criticality accident. 

Invoked standards from DOE O 420.1C relevant to the development of the CH waste processing design 
include: 

 DOE-STD-3009-2014, Preparation of Nonreactor Nuclear Facility Documented Safety Analysis 

 DOE-STD-3007-2017, Preparing Criticality Safety Evaluations at Department of Energy Nonreactor 
Nuclear Facilities 

 DOE-STD-1104-2016, Review and Approval of Nuclear Facility Safety Basis and Safety Design Basis 
Documents 

 DOE-STD-1189-2016, Integration of Safety into the Design Process 

 DOE-STD-1020-2016, Natural Phenomena Hazards Analysis and Design Criteria for DOE Facilities 

 ANSI/ANS-8.1-2014, Nuclear Criticality Safetyin Operations with Fissionable Material Outside 
Reactors 

3.5 Radiological

Underlying requirements found in 10 CFR 835, Occupational Radiation Protection. Further guidance is 
provided in DOE-STD-1098-2017, Radiological Control. 

Canberra Alpha Sentry CAMs, or equivalent, placed in areas of potential airborne contamination. At a 
minimum, provide CAMs in the repackaging room and exit anteroom. 

A single Ludlum 375 Area Radiation Monitor shall also be provided in the repackaging room. 

3.6 General Criteria

Quality assurance requirements may be applied for software management and/or for hardware that may 
represent a cyber-security risk. As the design is developed, software quality assurance requirements 
associated with security or safety will be identified via Central Plateau Cleanup Company’s software 
grading process. This applies to both programmable software as well as embedded software/firmware. 

Requirements for hardware will be assessed as hardware will be identified during design. 
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4 Design Constraints

The CH waste processing enclosure and support systems are expected to be modular and fabricated 
offsite. Fabricated components will be delivered to the Hanford Site and installed in the 2402WJ Building, 
with an anticipated time gap between delivery and installation. Design constraints identified to date reflect 
potential coordination areas. 

4.1 Facility Conditions and Configuration 

The design and installation of an HVAC upgrade for the 2402WJ Building is planned to be completed 
before the delivery of CH waste processing components. Waste containers will be removed to support the 
2402WJ Building HVAC upgrade installation work scope. The 2402WJ Building upgrade work scope 
includes providing 480V electrical service and increased capacity for the building. 

Concept layouts for the CH waste processing effort will be coordinated with the HVAC upgrade project to 
provide estimated electrical demand, minimize impact to usage areas within the building, and minimize 
conflicts outside the building. 

4.2 Nuclear Safety Constraints

The primary constraint is management of the radionuclide, chemical, and fissionable material inventory 
within the facility. Should the nuclear safety review process identify additional controls, the function of 
those controls will be added via a revision to this Functional Design Criteria document. 

4.3 Waste Handling

The CH waste process is based on the production of 208 L (55-gal) drums that meet WIPP acceptance 
criteria for TRU/TRUM waste. 

4.4 Permitting Requirements 

The CWC qualifies for Resource Conservation and Recovery Act of 1976 interim status in accordance 
with WAC 173-303-805, “Interim Status Permits,” and is operating under interim status standards 
specified in WAC 173-303-400(3), “Interim Status Facility Standards.” Repackaging, sorting, and 
segregation do not meet the WAC 173-303-040, “Definitions,” definition of treatment. Processing will be 
restricted to TRU/TRUM waste containers designated for disposal at WIPP. The disposal of TRUM waste 
at WIPP is not subject to the federal Land Disposal Restriction requirements of 40 CFR 268, “Land 
Disposal Restrictions.” Therefore, processing TRUM waste is not performed to meet the treatment 
standards specified in 40 CFR 268.40, “Applicability of Treatment Standards.” 

5 Codes and Standard 

The codes and standards identified in previous sections represent an initial listing that will be revised as 
they are identified in design documentation. The Code of Record the HVAC Upgrade effort and the 
CH waste processing project will be documented separately. 
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