
































4.1.2 Strengthen Engineered Controls 
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WRPS is developing advanced engineered controls for vapor hazards management. A detailed 
review of potential engineered controls, led by the Savannah River National Laboratory, identified 
an enhanced mixed flow ventilation technology for greater effective dilution and dispersion. Active 
ventilation is the primary engineered control and has been, or is being, enhanced through stack 
extensions in the AP, AX, and AW farms, the 242-A Evaporator, and through ventilation 
installation in the A farm prior to retrieval. In addition, enhanced ventilation systems using dilution 
fans, which combine outside air with exhaust discharge, are being matured for demonstration. 
This system maximizes efficiency by sending a nearly vertical jet plume of vapor emissions high 
above the stack exhaust and even further away from worker breathing zones. 

An abatement technology is also being matured for consideration, most notably a combination 
carbon adsorption and catalytic thermal oxidizer to destroy resident vapor. This technology is in 
the early stages of development and is currently undergoing a pilot-test program with WRPS 
oversight. 

4.1.3 Enhance Administrative Controls 

The VMDS is a comprehensive approach to monitoring using a combination of direct reading, 
spectroscopic, and meteorological measurement technologies. These monitoring technologies 
are part of a command and control architecture. Because it enables more immediate response, 
VMDS provides enhanced administrative control in vapor hazards management, as well as better 
identification of hazards in the breathing zones. 

Technology maturation testing ·has included bench-scale testing at PNNL and a pilot-scale 
demonstration at the A and AP tank farms. This pilot-scale testing, illustrated in Figure 8, 
determined the parameters for each technology tested and the capability of the integrated system. 

The pilot-scale test program was a unique combination of commercially available technologies 
and represented what is likely the most extensive vapor modelling and monitoring/sampling 
program in industrial use today. The VMDS demonstrated continuous, near real-time identification 
and measurement of tank farm vapor emissions and provided visualized information for response. 
The location of sensors and samplers at the A/AP tank farms included coverage near the primary 
sources, a more dispersed location of sensors covering the tank farms, and locations outside the 
tank farm boundaries to provide a baseline for monitoring and to detect any non-tank farm 
sources. Information from the VMDS will enable WRPS to develop a risk-based approach to 
sensor placement and specific sensor use. 

The bench- and pilot-scale testing enables WRPS to determine the optimal components and 
configuration to deploy continuous monitoring in each tank farm. In addition, modelling tank farm 
work boundaries provides a qualitative risk assessment to inform future decisions on configuration 
and monitoring of eacti farm work boundary. Tailored, risk-based implementation across selected 
farms paves the way for an institutionalized program that will transition tank farm activities from 
reactive to predictive and one that offers even greater protection against vapor-related events, 
including potential high-concentration, short-duration events. The tailored approach will be 
developed in conjunction with I H programs to ensure compliance with monitoring requirements. 
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Figure 8. A/AP Farm Pilot-Scale VMDS Technology can be Tailored to Each Farm 
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4.1.4 Improve Personal Protective Equipment 

WRPS made significant progress with worker PPE. The primary advancement is development of 
tank vapor-specific parameters for use of alternative air-purifying respirator cartridges, discussed 
further in Section 4.3. In addition, WRPS has evaluated and approved air lines for limited use in 
the tank farms. Lightweight, ergonomic SCBA harnesses are also being evaluated. 

4.1.5 Centralize Command and Control 

WRPS's approach to centralized command and control integrates the control strategies discussed 
in Sections 4.1.2 through 4.1.4 and advances predictive capabilities to manage tank farm activities 
and operations. Figure 9 illustrates how a central shift office/control room provides effective 
monitoring and control from a central location. This facility would provide monitoring of leak 
detection, tank waste levels, waste transfers, and exhauster controls. It would also conduct real-time 
vapor monitoring of sources and tank farm boundaries to provide early warning for tank farm 
management to take pre-emptive actions and make advance communication to all workers on the 
Central Plateau. This concept is a linchpin in WRPS's vision for Hanford tank farms operations as 
improvements are made in infrastructure, engineered controls, and technology. As stack ventilation, 
stack monitoring, and boundary monitoring are implemented, as needed, on a farm-by-farm basis 
and additional communication infrastructure is added (e.g., public address [PA] systems and reader 
boards), this concept continues to demonstrate increasing value in the HVISM strategy. 
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Figure 9. Centralized Command and Control 

4.2 Control Strategy for SST Farms with Passive Ventilation 

For the SST passively ventilated tank farms highlighted in yellow in Figure 10, WRPS will 
implement an SST Stewardship Plan that will reduce entries through automation of selected tank 
farm activities in line with the WRPS Tank Farm of the Future concept. Environmental 
requirements would be tailored to support minimum entries to reduce potential exposure to 
hazards. The goal is to reduce entries to a one- to two-week period on an annual basis. To 
provide additional defense-in-depth, any work within these farms will remain on respiratory 
control, with the VCZ size based upon conservative modelling ·of hazard conditions. Farm 
boundaries will be evaluated and adjusted, as appropriate, and monitoring of these boundaries 
will be designed to provide additional .data that farm boundaries are protective and safe. The 
proton transfer reaction mass spectrometry (PTR MS) · mobile laboratory may also conduct 
perimeter surveillance. IH monitoring rounds a_nd routines will be designed to identify sources 
and mitigate future emissions. 

Fi ure 10. SST Farms C, B, S, T, U) and A Farm DSTs/SSTs 

A Farm Real-11me Monitoring 

222•5 

SSTs identified in yellow 
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Future DOE decisions on tank farm missions will dictate whether additional engineered controls 
or infrastructure improvements are required. 

4.3 Control Strategy for DST/SST Farms with Active Ventilation 

For the DSTs and A farm complex (Figure 11), the infrastructure plan for future hazard 
control/abatement is to install/maintain active ventilation and monitoring technologies. For 
AX farm, install and operate a new ventilation system in FY 2017-18, as well as installing an 
exhauster in A farm in FY 2018-19. The A/AP farm pilot-scale VMDS.test will be turned over 
to operations for monitoring application and VMDS will be customized and extended to all farms, 
where deemed appropriate. Continuous stack and work boundary monitoring and upset 
condition. response capability will be installed in farms where the majority of waste transfers are 
conducted to provide additional real-time data and to facilitate proactive response measures, 
if needed. Reader boards and PA systems will be installed to enhance communication 
throughout the 200 East and West Area plateau. The PTR-MS mobile laboratory may also 
conduct perimeter surveillances. 

This comprehensive monitoring/surveillance strategy ensures that IH program implementation 
and engineered controls are effective and that modelling is conservative and predictive. 

Cartridge testing (Figure 12) can provide safe alternatives to supplied breathing air. 
Cartridge testing to gather data was successfully completed in eight non-waste disturbing 
locations (AN exhaust stack; AP exhauster; AW and AY/AZ farms; and tanks A-101, AX-101, 
BY-108, and 

Fi ure 11. DSTs/SST Active! Ventilated Farms Control Strateg and Infrastructure Plan 
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Hazard Awareness [CHATI, and Hazardous Waste Operations and Emergency 
Response [HAZWOPER] training, as job-specific activities require} 

- Visitor training includes general chemical awareness.

In addition, adjustments/modifications to VRZs and VCZs will be made, as described in 
Section 4.3.1, based upon work scope requirements, data; and modelling validation. Continuous 
communication with stakeholders will also be maintained. 

Underpinning this control strategy, WRPS will maintain an ongoing monitoring program to confirm 
that hazard controls are effective. This includes unrestricted boundary monitoring as part of rounds 
and routines, validation of model results and respiratory protection evaluations, as well as integration 
of source data and models to confirm qualitative evaluations. As an example, atmospheric conditions 
(e.g., inversion) may result in job-specific/work control boundary adjustments. 

WRPS's approach to abnormal operating procedure (AOP)-015 events is maturing for odor events 
outside tank farm boundaries. In these areas, events are now termed "odor response" and are 
handled via a separate procedure, although they merit the same medical evaluation process as 
for any reported symptoms. Active and transparent communication of all odor-related events is 
maintained with the Hanford workforce and external stakeholders working in these areas via direct 
work group interfaces and broader electronic notifications. 

4.3.4 IH Program Improvements 

In TVAT Phase 1, WRPS took several steps to improve IH program discipline and rigor as 
discussed in Section 2.0. 

In the CVAP, WRPS focuses on achieving the following IH program results: 

• Institutionalize requirements and best management practices by developing and/or updating 
key IH program documents, such as the chemical vapor technical basis and COPC list

• Achieve parity in I H program rigor and discipline with today's Radiological Controls and 
Nuclear Safety programs

• Enhanced capability to measure monitor and predict vapor-related hazards

• Additional upskilling of IH personnel. 

Taken together, these results ensure that appropriate monitoring and controls are in place to protect 
workers and maintain ALARA exposure to hazards. This approach will continue to ensure that workers 
are safe while improving confidence and trust to help workers feel safe. 

Collaboration and support of medical monitoring is also vital to achieve the WRPS vision for worker 
acceptance of the HIVSM strategy. WRPS will work with DOE, the medical community, and other 
site contractors to support and maintain a reliable medical surveillance program, including: 

• Obtain timely and accurate injury/illness information to support effective case management
and to ensure appropriate services to workers

• Support ORP and the U.S. Department of Energy-Richland Operations Office (RL) and
HPMC Occupational Medical Services (HPMC) assessment of communication protocols for
worker medical evaluations associated with reported symptoms and medical protocols for
tank farm surveillance and acute exposures
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7.o· HVISM STRATEGY FUTURE OUTCOMES

WRPS-1700777 

As the vapor management work plan for FY 2017-18, the CVAP essentially translates remaining 
TV AT objectives· and new recommendations from external reviews into a work scope and key 
performance parameters. The CVAP will institutionalize WRPS's planned improvements to manage 
chemical vapor hazards to achieve the operational vision described in this HVISM strategy. 

7 .1 Next Steps: The 
Comprehensive Vapor 
Action Plan 

The CVAP starts to transition the tank farms to 
the Tank Farm of the Future concept, beginning 
the next generation of modernization, as 
discussed in Section 7.2. In FY 2017-18, 
WRPS enhanced tank farm infrastructure 
and automation capabilities, such as installing 
active ventilation in the entire A farm. complex. 
Further, WRPS prioritized automation 
upgrades in AP farm, which most directly 
supports waste feed delivery to the Waste 
Treatment and Immobilization Plant. Figure 17 
illustrates the transformation of AP farm to more 
cutting-edge capabilities and technologies to 
monitor, control, and diagnose the farms 
remotely. This lowers the probability that a 
worker will encounter potential hazards. 

The next generation farm is anticipated to 
include remotely managed: 

• Monitoring (e.g.; operational, radiological,
vapor-related (IH}, and environmental}

Figure 17. Example of Remote Operations and 
Status Control for Tank Farms 

• Alarms and indications (e.g.; warning systems and visual capabilities}
• Engineered controls (e.g.; vapor abatement and diffusion stacks}
• Cha(acterization and sampling (e.g.; monitoring, sampling analysis, and plume monitoring}·
• Actively ventilated farms (e.g.; real-time stack monitoring}
• Advanced operations and maint�nance-System status and control, operational strategy,

predictive maintenance, and facility status control (e.g.; leak detection, pH monitoring,
vibration monitoring, remote pump and valve operations}.

Figure 18 shows how the HVISM strategy and core principles drive CVAP performance to realize 
the HVISM vision. 
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