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3.3 Key Performance Parameter 4 

3.3.1 Scope 

The scope of KPP-4 is to enhance work sites 
through engineered controls and abatement 
technologies. In response to a June 20, 2016, 
request from ORP regarding worker health issues, 
NIOSH conducted a focused, programmatic 
review of exposure assessment, exposure control, 
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Key Performance Parameter 4 

Complete engineering control concept 
demonstrations for Strobic Air Tri-Stack® and 

NUCON® International, Inc. thermal combustion 
in support of unrestricted work boundaries. 

safety and health program management, and medical. One of their overarching recommendations was 
to install engineering controls in and around the Hanford tank farms to further enhance the protection 
of workers from tank vapor emissions. WRPS started four projects in FY 2017 to meet this 
recommendation: 

1. Extend the 242-A Evaporator exhaust stack from 65 ft to 111.5 ft (Figure 3-10); completed 
in FY 2017

2. Evaluate Strobic Air as an alternative (Figure 3-11)
3. Operate AX exhauster in FY 2017 and install new exhausters in A farm in FY 2018/19.
4. Initiate NUCON thermal oxidation tests for potential application in a tank farm

(Figure 3-12). 

Figure 3-6. 242-A Evaporator Stack Extension 

111.5 ft 

65 ft �'--__ 

Stack extensions raise the discharge point even 
further away from worker breathing zones. 

As part of engineered controls in the tank farms, 
new exhausters are installed on farms prior to 
conducting waste retrieval activities. 
Additionally, stack extensions have been installed 
on exhausters to reduce localized vapor emission 
impacts. 
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Figure 3-7. Strobic Air Tri-Stack® Fan 

Strobic Air combines outside air with vapor 
emissions to propel chemicals away from workers. 

� 
'­
CD 

CD 
E 
e! 
ca 
CL 
CD 
u 
C 
ca 

E 

.g 
CD 

CL 
� 
CD 



� washingtonriver
i.iilliJ proteotionso/utions

Figure 3-8. NUCON® Thermal Oxidation Proof-of-Concept 
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Thermal oxidation destroys vapor emissions, mitigating potential vapor hazards to workers. 

Strobic Air fans are being evaluated for an application in a tank farm. The Strobic Air fan 
combines outside air with exhaust discharge, creating a virtual stack extension and sending a jet 
plume of exhaust gases high above the stack and even further away from worker breathing zones. 

The NUCON thermal oxidation system was recommended for further maturation by a vapor 
abatement vendor workshop conducted in FY 2016, led by the Savannah River National 

Laboratory (SRNL) and documented in SRNL-STI-2016-00484, Rev. 0, Hanford Tank Farm 
Vapors Abatement Technology and Vendor Proposals Assessment. This system destroys/reduces 
tank vapor emissions in an internal combustion engine where tank vapor are drawn into the 
engine through the induction system and combusted with fuel in the engine cylinders. Exhaust 
is then processed through a catalytic converter to complete the destruction/reduction of vapor 
and other normal compounds. 

3.3.2 Execution Approach 

3.3.2.1 Stack Extensions 

The 242-A Evaporator vessel vent stack extension was completed in FY 2017. The stack was 
raised from its previous height of 65 ft to a height of 111.5 ft. The AW Farm exhauster is being 
redesigned to accommodate a stack extension in FY2018. The AN Farm exhauster will also be 
evaluated for an extension for potential future installation. 
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3.3.2.2 Strobic Air 
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While stack extensions will continue to be a primary engineering control improvement, Strobic 
Air is also being comparatively evaluated as an additional engineering control option. As an off­
the-shelf component, Strobic Air is used worldwide as an alternative engineering control to 
constructing tall exhaust stacks. The unit operates through a powered air boosting system that 

Exhauster with stack extension further reduces 
the potential for exposure to tank farm vapors. 

drives additional ambient fresh air into exhaust 
vapors and increases the exhaust height. WRPS 
has procured a Strobic test unit and developed a 
test plan with a variety of operational 
configurations for offsite mock-up testing. Off-site 
testing is currently scheduled to be completed in 
FY2018. A decision may be made to proceed 
with an onsite design, long-lead 
procurements, installation, and testing in the field. 
Additional applications are contingent on 
performance of the test unit. 

3.3.2.3 Exhausters 

Upgrading existing or installing new 
exhausters (Figure 3-13) is the primary and 
fundamental engineering control for vapor 
emissions. Exhausters control the build-up of 
gases within the tanks by continuously removing 
the head space gases and 

keeping the tanks under a slight negative pressure. WRPS recently installed and operated two 
exhausters with stack extensions in the AX farm for future waste retrievals. Two more exhausters with 
stack extensions have been designed for A farm. These exhausters will be fabricated in FY 2017 and 
installed in FY 2018/19. 

3.3.2.4 NUCON® Thermal Oxidation Proof-of-Concept Test 

The NU CON thermal oxidation proof-of-concept test in 2017 was successful enough to warrant further 
testing of the system. The proof of concept test unit employed a propane powered generator as the 
main internal combustion engine. The unit was retrofitted with a diesel powered generator for use in 
the engineering scale testing scheduled in FY2018 at the PNNL test facility. · The results of the 
engineering scale test will determine whether a larger.scale NUCON unit will be deployed for pilot 
testing on a SST in the future. 
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3.3.3 Benefits 
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The benefits of improving work sites through engineered controls and abatement technologies are: 

• Stack extension-Vapor emissions are reduced or eliminated at near- and mid-field receptors.
• Strobic Mr fan-Vapor emissions are diluted before being jet-plumed approximately 40 ft

above where work is being performed.
• Exhausters-Provides permitted, elevated emissions and negative pressure within the

tanks.
• NUCON thermal oxidation technology-Vapor concentrations are reduced; provides

flexibility to target abatement on specific tanks of concern.

3.3.4 Deliverables 

Continued investment in infrastructure and engineered controls such as stack extensions, Strobic 
Air fan, and NUCON thermal oxidation proof-of-concept testing provide the primary means of 
protection to Hanford workers. 
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