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Attachment 2: Expanded BACT/tBACT analysis for NOC-5362 

 

RPP-RPT-46679 (2010), was the most recent evaluation for all of the tank farms at Hanford.  In 

2021, an updated combined BACT/tBACT analysis (DOE/RL-2021-36, provided via letter 21-

ECD-002996 on Sept 21, 2021) was conducted using the top-down, five step methodology 

recommended by the U.S. Environmental Protection Agency (USEPA) and Ecology . This 

analysis utilized USEPA generic cost estimates and limited additional costs specific to retrofit 

construction and working in a radiological zone to retrofit abatement to the existing 241-AP 

Farm primary ventilation system.  Available emission reduction alternatives were determined for 

the identified criteria pollutants and TAPs, technically infeasible alternatives were eliminated 

from consideration, and the remaining alternatives were ranked by effectiveness. 

The economic, energy, and environmental impacts of the most effective alternatives were 

considered and compared to historical thresholds, which resulted in the elimination of all 

alternatives, leaving the original 2010 baseline alternative (i.e., the existing 241-AP Tank Farm 

DST primary ventilation system with the current radiological abatement of de-entrainer, pre-

filter, and two banks of nuclear grade HEPA filters in series for radiological) as the proposed 

BACT and tBACT. The results of the BACT and tBACT analyses for the identified criteria 

pollutants and TAPs are summarized in Table 1, below. 

Table 1.  BACT/tBACT Determination.  

Pollutants Proposed BACT/tBACT Determination 

CO 

Operation and maintenance of de-entrainer, 

pre-filter, and two banks of nuclear-grade 

HEPA filters in series. 

NOx 

VOCs 

Ammonia 

Organic TAPs 

Mercury 

Particulate Metal TAPs 

 

A single exhauster was assumed to be operating with a maximum flow rate of 2,300 scfm with 

all three 241-SY tanks in simultaneous waste disturbing activities.  All emission estimates for 

each tank were multiplied by a factor of twenty (20) to bound impacts of waste disturbing 

activities. Historical sampling data have shown that there is a potential for emission rates to 

increase during waste disturbing and/or DST remediation activities.  The baseline sampling data 

set that was used in this application to calculate potential emissions includes some sampling 

values from sampling campaigns that occurred during waste disturbing operations. Although this 

sampling data already represents a potential increase in constituents during mixing, an additional 

factor of 20 was applied to all calculated emission rates from each tank in order to provide 

another level of conservatism and ensure all pollutant emissions estimates included a waste 

mixing factor. 

Creating a phased approach to the decant process and the routine operations results in a total of 

318 tons per year (tpy) estimated ammonia emissions.  This is broken down further, by 



 

 

extrapolation to 299 tpy during the 672 hours of decant, and 19 tpy during 8088 hours of routine 

operations.  Table 2 shows the breakdown of decant vs routine operations and the resulting 

estimated ammonia emissions during the 2 phases of operations. 

Table 2.  Breakdown of Decant vs Routine operations Ammonia 

emissions. 

  decant routine 

 decant, 672 hours routine, 8088 hours 

Ammonia rate (g/s) 1.12E+02 5.94E-01 

lbs/s 2.46E-01 1.31E-03 

lbs/min 1.47E+01 7.84E-02 

lbs/hr 8.85E+02 4.70E+00 

lbs/yr 7.75E+06 4.12E+04 

tons/yr 3.87E+03 2.06E+01 

     

hours     

672     

672 hrs of remediation     

lbs 5.94E+05 3.80E+04 

tons 2.97E+02 1.90E+01 

     

Total tons per year = 3.16E+02 

 

Using the financial cost information from the 2021 report, the following determinations were 

made.  As shown in Table 3, using an actual annualized emission rate for ammonia, there are no 

treatment systems available that meet the cost thresholds of $7000-15000/ton treated as defined 

by Ecology in its most recent policy guidance.  The decanting phase is short-term in duration, 

and it is not cost effective to apply a high investment cost that will not be amortized over a long 

time period.   This leads to the conclusion that the standard exhauster at Hanford constitutes 

BACT/tBACT. 

  



 

 

Table 3.  Cost-effectiveness Analyses for Potential treatment systems at 241-SY 

Tank Farm. 

  Absorption Adsorption Condenser TOS 

Capitalized Cost 

from DOE/RL-

2021-36 

 $ 

12,321,371  
 $ 3,791,351,751  

 $ 

5,309,951  
 $ 4,861,326  

Ammonia Tons 318 318 0 318 

VOC Tons 7 7 7 7 

   Cost per ton of pollutant removed   

Ammonia  $       38,779   $     11,932,388   n/a   $     15,300  

VOC  $  1,760,196   $   541,621,679   $   758,564   $   694,475  

 

 


