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1 Introduction 
To support waste container processing and payload assembly needs associated with shipment of 
contact-handled transuranic (TRU) and transuranic mixed (TRUM) waste to the Waste Isolation Pilot 
Plant (WIPP) in Carlsbad, New Mexico, two Central Waste Complex (CWC) storage buildings will be 
repurposed. The building selected for waste container processing will have stored waste containers 
removed. The building selected for payload assembly will have a portion designated for the added 
function and retain the balance of the building for waste storage. 

The Building HVAC Upgrade project is tasked to upgrade the climate control system for the two buildings 
selected to meet the waste container processing and payload assembly needs. 

1.1 Background 
Disposal of TRU/TRUM waste currently has only one authorized disposal location, WIPP. TRU/TRUM 
waste destined for disposal at WIPP must adhere to DOE/WIPP-02-3122, Transuranic Waste Acceptance 
Criteria for the Waste Isolation Pilot Plant. DOE/WIPP-02-3122 specifies acceptable packaging 
arrangements for TRU/TRUM waste. The commonly utilized packages at the Hanford Site for CH waste 
are 208 L (55 gal) drums and standard waste boxes (SWBs). 

The waste container processing system will be contained within an enclosure for processing the waste 
from 208L (55 gal) and 322L (85 gal) drums into compliant waste forms placed into product 208L (55 gal) 
drums. 

The payload assembly function will configure 208L (55 gal) drums into a 7-drum or 14-drum array as 
specified by WIPP. Assembled drum payload will be loaded into a WIPP shipping cask at a location 
outside of the building selected for payload assembly. 

1.2 Facility Type and Category 
The CWC is a Hazard Category 2 facility. All new activities will be performed within the CWC footprint and 
subject to nuclear safety basis requirements. 

1.3 Location 
Figure 1-1 shows the location of the two buildings selected for the Building HVAC Upgrade project.  
Building 2404WB will house the payload assembly equipment and operation. Building 2402WJ will house 
the waste container processing system.  

1.4 Project Description and Scope 
The scope of the Building HVAC Upgrade project is to provide climate control for the two buildings. 
Neither of the selected buildings is insulated or equipped with a climate control 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, etc.) as needed to meet increased building electrical demand. 

The design and installation of the waste container processing system will be performed by the CH 
Processing Project (Project W-245). The design and installation of the payload assembly equipment will 
be performed by the TRU Waste Shipping Project (Project W-220). Where applicable, interface points 
between the Building HVAC Project and these other projects are discussed within this document. 
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Figure 1-1 Location of CWC Buildings to be Upgraded 

 

1.5 Design Life 
Minimum design life of 30-years supports shipment of WIPP-certified containers, assembled into 
acceptable payloads, that are produced from processing 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 which do not have the 
required design life. 
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2 Functions 
Functional requirements discussed in this chapter have been identified and developed through integration 
of input from individuals and/or organizations with previous waste processing or payload assembly 
activities. Although the Building HVAC Upgrade project Is not responsible for the waste processing and 
payload assembly activities, the project needs to account for the activities to design the climate control 
approach for the buildings that house the activities. 

2.1 Overview of Intended Building Use 
The planned usage for Buildings 2404WB and 2402WJ is described in this section at a high level. The 
purpose is  to support the design effort for the HVAC upgrade. 

2.1.1 Building 2404WB 
Shown in Figure 2-1 is the portion of the building planned for performing payload assembly activities. The 
payload assembly area activities will involve multiple individuals routinely occupying the building. Drums 
(individually, on a pallet, or assembled into a payload) are moved by forklift. Electric forklifts will normally 
be used for movement of drums on a pallet, individual drums, and assembly of payloads. Part of the 
payload assembly process is wrapping the assembly in plastic stretch film using an electrically powered 
stretch wrap machine. Between 6 and 10 operators are projected to be involved in various stages of the 
payload assembly operation. 

 

 
Figure 2-1 Payload Assembly Area Within Building 2404WB 

2.1.2 Building 2402WJ 
Figure 2-2 shows a concept for the layout of the processing enclosure and support equipment to be 
installed into Building 2402WJ. The HVAC upgrade function for the building is to provide a climate-
controlled environment outside of the enclosure. The multi-room processing enclosure is where waste 
containers will be opened, and the waste contents processed into a WIPP compliant form then placed into 
a WIPP compliant drum. The processing enclosure will have its own fire suppression system, air cleaning 
system, and climate control system.  



CPCC-01682, REV. 0 

2-2 

 
Figure 2-2 Processing Layout in Building 2402WJ 

The air cleaning and climate control systems will be self-contained but draw from the building 
environment. Figure 2-3 provides a simplified air diagram showing the interaction between the HVAC 
upgrade and the processing enclosure. Aspects that affect the HVAC upgrade include the once-through 
air draw for the enclosure (enclosure draws conditioned air from the building and exhausts the air outside 
the building) and electrical load (HVAC upgrade will provide the electrical service capacity for connection 
of the processing enclosure and support systems). Between 12 and 16 personnel (operators and support) 
are projected to be in the building supporting various CH processing operations. 

 
Figure 2-3 Simplified Air Diagram for Building 2402WJ  
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2.2 Existing Building and New Structure Requirements 
This section assesses the applicability of requirements for an existing storage building based on the 
activities which will be performed in the building.  

2.2.1 Occupancy Designations 
The existing CWC buildings are classified as International Building Code (IBC) Group H/H-4 occupancies 
based on DOE-STD-1066-2016 Fire Protection section 4.1.4 requirement for Hazard Category (1, 2, and 
3) nuclear facilities. The planned activities for Building 2404WB and 2402WJ do not change the IBC 
occupancy classification. 

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

2.2.2 Fire Protection 
The insulation and ductwork installed for the HVAC upgrade shall not obstruct the existing fire 
suppression system sprinklers. 

2.2.3 Occupancy Environmental Conditions 
Normal activities performed within existing storage buildings include the periodic inspection of stored 
waste containers, and the periodic movement and handling of waste containers.  

For Building 2404WB, the payload assembly and staging activities will be performed on a daily basis to 
meet target WIPP shipment goal of two per week. Central Plateau Cleanup Company (CPCCo) heat 
stress control procedure requires consideration for heat stress for indoor activities in air temperatures 
greater than or equal to 90°F. A temperature of 70°F is selected as the design summer condition target 
for payload assembly operational efficiency. The temperature design target for winter conditions is 60°F. 

For Building 2402WJ, the CH processing activities will be performed on a daily basis to meet target WIPP 
shipment goal of two per week. The design targets for the building are the same as Building 2404WB. 
Note that the processing enclosure’s climate control system will target a 65°F upper value as workers 
inside the enclosure will be wearing personnel protective equipment as they perform the waste 
processing activities. 

2.2.4 Nuclear Safety 
No Nuclear Safety related Safety Functions have been identified for the systems, structures, and 
components associated with the Building HVAC Upgrade project. 

Requirements identified for the payload assembly or CH processing activities will be addressed by the 
project(s) responsible for those activities. 

2.2.5 Personnel Access Requirements 
The planned activities for 2404WB and 2402WJ do not introduce a need to modify existing storage 
building access requirements. Building HVAC Upgrade scope does not affect access requirements. 

2.3 Operating Requirements 
The building active climate-control equipment shall provide a limited degree of redundancy to allow 
continued operations, though at reduced efficiency, during planned and unplanned maintenance or repair 
of equipment. 

Due to indoor space constraints, climate-control equipment shall predominately be located outside a 
building and designed for outdoor conditions. 
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2.4 Utility Requirements 
Building climate control upgrades do not require connection to site water. 

Estimated new electrical demand for Building 2404WB and 2402WJ is documented in CPCC-01675 
Electrical Service Upgrade Options, Building HVAC Upgrade Project. 

2.5 Interfaces with Other Processes, Facilities, and Support Services 
For the Building HVAC Upgrade project there are no interfaces outside of those described within this 
document. 

2.6 Waste Management 
Installation of climate control equipment and components will produce secondary waste. Routine 
maintenance of installed mechanical equipment may produce secondary waste. 

2.7 Health and Safety 
Requirements flow from 10 CFR 851, “Worker Safety and Health Program.” Review of compliant methods 
to satisfy a requirement shall consider the impact to the planned operation and select a solution that 
allows for safe and efficient operations. 

2.8 Environmental Protection 
The existing storage buildings are subject to the environmental permit application for CWC. Attributes of 
the buildings described in the permit application include the floor (part of the secondary containment 
system) and the roof (prevent water infiltration). 

Functional requirements for the climate-control equipment and components include locating mechanical 
equipment outside that requires anchoring, use of wall penetrations, and support systems that do not 
require roof or floor penetrations. 

2.9 Safeguards and Security 
The existing storage buildings may handle Category IV special nuclear material present in the waste 
containers. Planned activities for Building 2404WB and 2402WJ 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. 
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3 Design Criteria 
This section provides code- and standards-related requirements that shall be met. For many of the areas 
discussed, the applicability (or specific requirement) for a listed code and standard is dependent on the 
design solution. Therefore, placeholders are provided for consideration and will be updated as needed to 
match the evolution of the design. 

3.1 Process Design Criteria 
Not applicable for the Building HVAC Upgrade project. 

3.2 Building Criteria 
Building level criteria discussed in this section are for the climate control equipment and components. 
Where applicable, criteria for support systems (such as electrical) or interface with existing system (fire 
protection) are also discussed. 

3.2.1 Architectural and Structural 
Architecture considerations are anticipated to be limited to selection of building insulation material (and 
installation details) along with covering/sealing building penetrations. Fire protection requirements (site 
preference if a specific code is not cited) identified for the structure include: 

1. Materials for building construction shall be noncombustible and meet the requirements for IBC 
Type I A or B, Type II A or B, or Type II construction. 

2. Roof coverings shall be Class A as defined in ASTM E 108-11, Standard Test Methods for Fire 
Tests of Roof Coverings, or UL 790, Standard for Standard Test Methods for Fire Tests of Roof 
Coverings. Metal deck roof systems shall meet the requirements of Class I construction as 
defined in FM Global Loss Prevention Data Sheets 1-28R, “Roof Systems,” and 1-31, “Panel 
Roof Systems.” 

3. Insulation and interior finish – see Section 3.4 Fire Protection. 
4. Bollards and/or guard rails shall be used to prevent vehicular damage to outdoor equipment. 

General codes applicable to architecture and structural include: 

5. ICC, 2021, International Building Code 

6. NFPA 101, Life Safety Code 

3.2.2 Civil 
The projected civil work will be trenching to support installation of new electrical service for each building 
and concrete pad for mounting of outdoor equipment. Applicable codes include. 

1. DOE-0344, Hanford Site Excavating, Trenching, and Shoring Procedure 

2. ACI 318, Code Requirements for Structural Concrete 

3. ACI 360, Design of Slabs-on-Ground 

3.2.3 Natural Phenomena Hazards 
The following standard applies to new equipment located outside of the building and the supports that 
connect new components to the building. The standard identifies wind, snow, ashfall, and seismic loads; 
treat the building as Risk Category III. 

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

3.2.4 Occupancy 
The buildings will be normally occupied during operations. 
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3.2.5 Heating, Ventilation, and Air Conditioning 
Applicable heating, ventilation, and air conditioning (HVAC) standards include the following: 
• American Society of Heating, Refrigeration, and Air-Conditioning Engineers (ASHRAE), 

Standard 90.1-2022, Energy Standard for Sites and Buildings Except Low-Rise Residential Buildings 
• American National Standards Institute (ANSI)/ASHRAE Standard 62.1-2022, Ventilation and 

Acceptable Indoor Air Quality 
• ASHRAE, 2024, HVAC Systems and Equipment Handbook 
• ASHRAE, 2021, Fundamentals Handbook 
• ASHRAE Design Guides  
• American Conference of Governmental Industrial Hygienists (ACGIH), 2023, Industrial Ventilation: 

A Manual of Recommended Practice 
• Sheet Metal and Air Conditioning Contractors’ National Association (SMACNA), 2023, HVAC 

Systems Duct Design 
• Air Moving and Control Association (AMCA) Publication 201-02, Fans and Systems 

The ambient design temperature for heating is -25°F. The design temperature for cooling is 115°F. 
The heating/cooling system shall be sized in accordance with ASHRAE and shall be able to control 
interior temperature (doors closed). 

The HVAC system shall have an air flow capacity exceeding four air changes per hour, which may 
include reconditioned and fresh air. The ventilation system shall abide by ANSI/ASHRAE 62.1 as an Air 
Class 2 environment (Ref. Miscellaneous Space/Shipping-Receiving air space). This is based on the 
following conditions: 
• Waste drums are vented and have been closed in such a manner as to meet U.S. Department of 

Transportation Type 7A performance criteria. 
• No external contamination exists on the waste drums. 
• Use of solvents or materials with harmful or objectionable odors are localized, infrequent, and 

addressed by controls prescribed by Industrial Hygiene. 
The HVAC system shall filter outdoor air and monitor to provide indication when filters require 
replacement. 

3.2.6 Utilities and Services 
Utility demands will be established and documented in design media.  Coordination with site utilities will 
result in definition and agreement for interface points and responsibilities on both sides of interface. 

For new electrical service, a main power electrical fused disconnect shall be provided on the exterior of 
the structure. The specific location requires approval by the Hanford Fire Marshal. In addition to meeting 
the requirements of HNF-36174, Hanford Fire Protection Design Requirements, Section 11.0, the fused 
disconnect provides a control point for arc flash during maintenance of electrical distribution equipment. 

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

3.2.8 High Performance and Sustainable Buildings Guiding Principles 
The project is below the threshold that requires guiding principles criteria be applied to the design. 

3.3 Nuclear and Criticality Safety 
There are no nuclear-safety-credited SSCs identified for the climate-control structure, systems, and 
components. 
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3.4 Fire Protection 
Install ductwork between sprinkler branch lines such that the ductwork horizontal distance to fire 
sprinklers is at least 3 times the duct diameter. Non-ceiling ductwork located 18 inches below the sprinkler 
deflectors is exempt from the horizontal spacing requirement. Maximum duct diameter is 4 feet to avoid 
supplemental sprinklers below the obstruction. Refer to NFPA 13, especially Section 9.5. 

Insulation must be installed to maintain acceptable fire sprinkler ceiling spacing. Insulation elevation must 
be maintained at least 1 inch above the nearest fire sprinkler and shall not sag below that elevation. Refer 
to NFPA 13, especially section 10.2.7. Insulation shall either be batt insulation or sturdy enough to 
withstand 3 lb./ft² uplift force. Refer to NFPA 13, especially Section 9.5.  

Interior insulation and any facing material shall have Class A burn characteristics or otherwise comply 
with both IBC, Chapter 8, Interior Finishes, and NFPA 801, Section 5.8, Interior Finish. 

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

Work inside Building 2404WB will be performed while waste containers are present. Potential for 
exposure for work performed outside the building will be reviewed prior to authorization of activities. 

Work inside Building 2402WJ will be performed once waste containers have been removed. Potential for 
exposure for work performed outside the building will be reviewed prior to authorization of activities. 

3.6 General Criteria 
This section covers applicable requirements and criteria not described elsewhere. 

3.6.1 Hazard Identification and Controls 
A separate, standalone fused disconnect shall be provided to function as the service disconnect. This 
disconnect allows the building occupant to be in control of the incident energy for arc flash consideration 
(e.g., allows maintenance of fuses without reliance on the site utility provider). 

3.7 Quality Assurance and Quality Control 
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 CPCCo’s software grading process. This applies to 
both programmable software as well as embedded software/firmware. 

Requirements for hardware will be assessed as specific equipment and components are identified during 
design. A wireless controller is an example of hardware subject to further review. 
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4 Design Constraints 
The following design constraints have been identified to provide a cost effective and/or to have limited 
impact to ongoing, and future, operations in the CWC complex. 

4.1 Building 2404WB 
Outdoor climate-control equipment to be installed on the east side of the building (on either side of the 
access drive into the building). 

4.2 Building 2402WJ 
Outdoor climate-control equipment to be installed on the north side of the building. Field walk down 
shows a significant elevation different on the south side of the building (between the building elevation 
and access drive on that side of the building). The south side, along with the east and west sides of the 
building have limited space between the building and the access drives.  
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