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1 Purpose 

The purpose of this calculation is to show compliance with the requirements found in WAC 173-460, 

“Controls for New Sources of Toxic Air Pollutants.” Planned modifications to the 200 West pump and 

treat (P&T) include the addition of a third air stripper and an increase of the maximum throughput of the 

plant from 2,500 gallons per minute (gpm) to 3,750 gpm, as proposed in DOE/RL-2019-38, 200-ZP-1 

Operable Unit Optimization Study Plan (hereinafter referred to as the optimization study plan [OSP]). 

Specifically, this calculation is in support of WAC 173-460-040, “New Source Review,” to determine if 

the changes proposed in operations of the 200 West P&T will result in an increase in toxic air pollutant 

(TAP) emissions at the proposed maximum of 3,750 gpm. 

2 Background 

The 200 West P&T was designed to treat extracted groundwater through several treatment processes 

including ion exchange, biological treatment and air stripping. At diffuse locations within the treatment 

process, air emissions are captured and directed to granular activated carbon (GAC) beds that remove 

TAPs from the air prior to discharge to the atmosphere. The 200 West P&T is regulated under 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) authority, 

and therefore does not require a permit for air emissions. However, management of the facility complies 

with the substantive requirements found in WAC 173-400, “General Regulations for Air Pollution 

Sources,” which have been determined to be applicable or relevant and appropriate requirements 

(ARARs). The ARARs are provided in Appendix A of EPA et al., 2008, Record of Decision Hanford 200 

Area 200-ZP-1 Superfund Site Benton County, Washington (hereinafter referred to as the 200-ZP-1 

Record of Decision [ROD]). Substantive compliance with the ARARs is described in Appendix C, “Air 

Monitoring Plan for the 200 West P&T,” of DOE/RL-2009-124, 200 West Pump and Treat Operations 

and Maintenance Plan (hereinafter referred to as the operations and maintenance [O&M] plan). 

The 200 West P&T currently operates in accordance with the O&M Plan (DOE/RL-2009-124) and the 

OSP (DOE/RL-2019-38). The O&M Plan provides direction for the activities necessary to operate, 

maintain and monitor the performance of the 200 West P&T. The OSP provides direction for the 

200 West P&T to begin upgrading the maximum throughput of the plant from 2,500 gpm to 3,750 gpm 

and suspension of the biological treatment system.  

The 200 West P&T is a major component of the selected remedy in the 200-ZP-1 and 200-UP-1 

groundwater operable units (OUs), the 200-DV-1 OU perched water, extracted groundwater from the 

200-BP-5 OU, leachate collected from the Environmental Restoration Disposal Facility (ERDF), and

treatment of excess purgewater from the Modular Storage Units.

Previously, a portion of the remediation process at the 200 West P&T was a biological remediation 

system for treatment of nitrate, carbon tetrachloride, trichloroethene and hexavalent chromium. 

Additional information acquired after the issuance of the 200-ZP-1 ROD (EPA et al., 2008) in 2008 has 

suggested a change to the process will be required to meet the remedy performance for carbon 

tetrachloride within the time frame of the ROD (125 years). A study performed on abiotic degradation of 

carbon tetrachloride in the aquifer (PNNL-22062, Abiotic Degradation Rates for Carbon Tetrachloride 

and Chloroform: Final Report) suggested that without modifications to 200 West P&T operations to 

specifically target the carbon tetrachloride, the remedy timeline would not be achievable. To target the 

carbon tetrachloride, an OSP (DOE/RL-2019-38) has been implemented to increase the flow through the 

200 West P&T as well as targeting carbon tetrachloride. This includes the suspension of the biological 

system for treatment, the installation of new wells to target carbon tetrachloride removal, adding a third 

air stripper tower and increasing the maximum water flow in the plant from 2,500 gpm to 3,750 gpm. The 
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main treatment system will consist of beneficial blending and the air stripper towers. This also means the 

plant will no longer perform biological treatment for nitrate or hexavalent chromium. 

A mass balance calculation is maintained by the 200 West P&T engineering staff to show constituent 

concentrations in the water influent streams, how those concentrations change through multiple treatment 

systems in the 200 West P&T, the fractions of constituents that enter the air stream at the air stripper, and 

other fugitive sources. As required by the O&M Plan, the mass balance calculation for the plant has been 

re-calculated to address the proposed changes at a flow rate of 3,750 gpm. The mass balance calculation 

is performed by updating all of the concentrations for contaminants of concern sampled at the extraction 

wells in the calculation, then re-calculating concentrations with additional flow through the plant. 

Because the previous mass balance calculation was performed under the assumption of treatment at a 

maximum throughput of 2,500 gpm, air emissions need to be addressed in accordance with the 

requirements for a new source review as found in WAC 173-460-040.  

Table C-1 of the air monitoring plan (AMP; DOE/RL-2009-124, Appendix C) shows the original list of 

constituents that were identified as having a potential to be present in the air stream after air stripper 

treatment of the water stream. These constituents were analyzed through the mass balance calculation and 

compared to their respective de minimis emissions values. Constituents that were not eliminated through 

treatment (e.g., ion exchange, air stripper, biological) in the plant to less than the de minimis value are 

found in Table C-2 of the AMP. These remaining constituents were compared to their Small Quantity 

Emission Rate (SQER) values to determine if comparison to the Acceptable Source Impact Level (ASIL) 

would be necessary. The constituents that required comparison to the ASILs are in Table C-3 of the AMP.  

For this calculation, the mass balance was updated using current extraction well sampling data, including 

the constituents from Table C-1 of the AMP (DOE/RL-2009-124, Appendix C). The air emissions results 

from the mass balance calculation were compared to de minimis and SQER values. 

3 Methodology 

1. Review the air emissions results of the mass balance calculation provided by 200 West P&T 

engineering (value includes 70% reduction from GAC units). 

2. Convert engineering data from µg/m3 to µg/L by dividing by 1000. 

3. Convert µg/L to the averaging period in WAC 173-460-150, “Table of ASIL, SQER and 

de Minimis Emission Values.” 

4. If air emissions values are below the de minimis values, then no additional actions are necessary. 

5. If the air emissions values exceed the de minimis then apply the best available control technology 

for toxics (tBACT) and compare to SQER. 

6. If the air emission values with tBACT applied exceed the SQER but are bounded by (i.e., less 

than) the previous modeled emissions, then no additional actions are necessary.  

7. If the air emissions values with tBACT applied exceed the SQER and not bounded by (i.e., 

greater than) the previous modeled emissions, then perform the next review action as required in 

WAC 173-460. 
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4 Assumptions and Inputs 

 1 year = 525,600 minutes

 1 day = 1440 minutes

 1 pound = 4.536 x108 µg

 1 ft3 = 28.32 L

 Standard temperature in Kelvin (K) = 273 K

 Yearly average temperature at Hanford1 = 55.4 °F or 286.15 K

 Standard volumetric flow rate through Treated Off Gas (TOG) stack2 = 40,000 standard ft3/min

(scfm)

 Cubic feet per minute (CFM) through TOG Stack = (40,000 ft3/min * 286.15 K)/273 K = 41,926.74

ft3/min

 Equation for conversion for lbs/yr: (µg/L * ft3/min * L/ft3 * lbs/ µg * min/yr) = lbs/yr

 Equation for conversion for lbs/day: (µg/L * ft3/min * L/ft3 * lbs/ µg * min/day) = lbs/day

 GAC is considered a tBACT for all compared constituents. Assumed a conservative efficiency of

70% removal.

 Some of the original constituents thought to be present before operations of the plant had begun have

not been detected. If a constituent was not sampled or detected in the extraction well network in the

past two years, it was eliminated from the constituents to be compared to the Washington

Administrative Code values as it was assumed that the constituent was not present.

5 Calculation 

Steps for the calculation are presented in Table 1.

1 Based on year 2018 average temperature found at

https://www.hanford.gov/files.cfm/CLIMO__Thru_DEC2018_ForWebsite.pdf 
2 Flow rate volume taken from ECF-200W-17-0206, 200 W Area Pump & Treat Air Emissions Modeling CY2014.

https://www.hanford.gov/files.cfm/CLIMO__Thru_DEC2018_ForWebsite.pdf
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Table 1. New Source Review Calculation 

  Step 1 Step 2 Step 3  Step 4 Step 5 Step 6 Step 7 

Constituent 

CAS 

Number 

Mass 

Release 

(µg/m3) 

Mass 

Release 

(µg/L) 

Mass 

Release 

(lbs/ 

averaging 

period) 

Averaging 

Period 

De 

minimisa 

(lbs/ 

averaging 

period) 

SQERa 

(lbs/ 

averaging 

period) 

Emissions 

after 

tBACT 

(lbs/yr) 

Previous 

Model 

Emissionsb 

(lbs/yr) 

Exceeds SQER 

and previous 

model 

Carbon 

tetrachloride 
56-23-5 4720 4.72 6493.95 1 year 1.4 27 6493.95 2299.89 Yes 

Trichloroethylene 79-01-6 27.4 0.0274 37.7 1 year 1.7 34 37.7 1.10 Yes 

Chloroform 67-66-3 60.9 0.0609 83.8 1 year 0.35 7.1 83.8 37.8 Yes 

Vinyl chloride 75-01-4 1.39 0.00139 1.9 1 year 0.92 18 1.9 N/A Yes 

Methylene chloride 75-09-2 3.88 0.00388 5.34 1 year 490 9800 5.34 1.19 Yes 

Benzene 71-43-2 Not detected Not detected N/A 1 year 1.0 21 N/A 2.55 N/A 

1,1,1-

Trichloroethane 
71-55-6 Not detected Not detected N/A 24 hours 19 370 N/A N/A N/A 

1,2-Dichloroethane 107-06-2 Not detected Not detected N/A 1 year 0.31 6.2 N/A N/A N/A 

DBCM 124-48-1 Not sampled Not sampled N/A 1 year N/A N/A N/A N/A N/A 

1,1-

Dichloroethylene 
75-35-4 Not detected Not detected N/A 24 hours 0.74 15 N/A 1.49E-03 N/A 

1,1-Dichloroethane 75-34-3 Not detected Not detected N/A 1 year 5.1 100 N/A N/A N/A 

1,2-

Dichloropropane 
78-87-5 Not sampled Not sampled N/A 1 year 0.81 16 N/A N/A N/A 

1,4-

Dichlorobenzene 
106-46-7 Not sampled Not sampled N/A 1 year 0.74 15 N/A N/A N/A 

2-Napthylamine 91-59-8 Not sampled Not sampled N/A 1 year 0.016 0.32 N/A N/A N/A 
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Table 1. New Source Review Calculation 

  Step 1 Step 2 Step 3  Step 4 Step 5 Step 6 Step 7 

Constituent 

CAS 

Number 

Mass 

Release 

(µg/m3) 

Mass 

Release 

(µg/L) 

Mass 

Release 

(lbs/ 

averaging 

period) 

Averaging 

Period 

De 

minimisa 

(lbs/ 

averaging 

period) 

SQERa 

(lbs/ 

averaging 

period) 

Emissions 

after 

tBACT 

(lbs/yr) 

Previous 

Model 

Emissionsb 

(lbs/yr) 

Exceeds SQER 

and previous 

model 

Ammonia 7664-41-7 Not sampled Not sampled N/A 24 hours 1.9 37 N/A N/A N/A 

Berylliumc 1304-56-9 Not detected Not detected N/A 1 year 0.0034 0.068 N/A N/A N/A 

Bromoform 75-25-2 Not sampled Not sampled N/A 1 year 7.4 150 N/A N/A N/A 

Carbon disulfide 75-15-0 Not detected Not detected N/A 24 hours 3.0 59 N/A N/A N/A 

Chlorobenzene 108-90-7 Not sampled Not sampled N/A 24 hours 3.7 74 N/A N/A N/A 

Ethylbenzene 100-41-4 Not sampled Not sampled N/A 1 year 3.2 65 N/A N/A N/A 

Methyl tertiary 

butyl ether 
1634-04-4 Not sampled Not sampled N/A 1 year 31 622 N/A N/A N/A 

o-Xylene 95-47-6 Not sampled Not sampled N/A 24 hours 0.82 16 N/A N/A N/A 

Phenol 108-95-2 Not sampled Not sampled N/A 24 hours 0.74 15 N/A N/A N/A 

Styrene 100-42-5 Not sampled Not sampled N/A 24 hours 3.2 65 N/A N/A N/A 

Toluene 108-88-3 Not sampled Not sampled N/A 24 hours 19 370 N/A N/A N/A 

Leadc N/A Not sampled Not sampled N/A 1 year 10 14 N/A N/A N/A 

Mercury 

(Elemental) 
7439-97-6 Not sampled Not sampled N/A 24 hours 0.00011 0.0022 N/A N/A N/A 

Vanadium 7440-62-2 Not sampled Not sampled N/A 24 hours 0.00037 0.0074 N/A N/A N/A 

Hexavalent 

chromiumc 
N/A 0.0 0.0 0.0 1 year 0.000033 0.00065 0.0 N/A N/A 

Manganesec N/A 0.0 0.0 0.0 24 hours 0.0011 0.022 N/A N/A N/A 
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Table 1. New Source Review Calculation 

  Step 1 Step 2 Step 3  Step 4 Step 5 Step 6 Step 7 

Constituent 

CAS 

Number 

Mass 

Release 

(µg/m3) 

Mass 

Release 

(µg/L) 

Mass 

Release 

(lbs/ 

averaging 

period) 

Averaging 

Period 

De 

minimisa 

(lbs/ 

averaging 

period) 

SQERa 

(lbs/ 

averaging 

period) 

Emissions 

after 

tBACT 

(lbs/yr) 

Previous 

Model 

Emissionsb 

(lbs/yr) 

Exceeds SQER 

and previous 

model 

Cobalt 7440-48-4 0.0 0.0 0.0 24 hours 0.00037 0.0074 N/A N/A N/A 

Copperc N/A 0.0 0.0 0.0 1 hour 0.0093 0.19 N/A N/A N/A 

Cadmiumc 7440-43-9 0.0 0.0 0.0 1 year N/A N/A N/A N/A N/A 

Fluoridec N/A 0.0 0.0 0.0 24 hours 0.048 0.96 N/A N/A N/A 

Seleniumc N/A 0.0 0.0 0.0 24 hours 0.074 1.5 N/A N/A N/A 

References: 

ECF-200W-17-0206, 200 W Area Pump & Treat Air Emissions Modeling CY2014. 

WAC 173-460-150, “Controls for New Sources of Toxic Air Pollutants,” “Table of ASIL, SQER and de Minimis Emission Values.” 

a. WAC 173-460-150 values differ from previous new source reviews because the values in the table were modified by the state effective 12/23/2019. 

b. Previous emission values can be found in ECF-200W-17-0206, Rev. 0. 

c. As the constituent with other compounds (e.g., selenium & selenium compounds) 

CAS = Chemical Abstracts Service 

N/A = information not available 

SQER = small quantity emission rate 

tBACT = best available control technology for toxics 
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Step 3) Convert values from µg/L to the averaging period as found in WAC 173-460-150. 

Carbon tetrachloride (lbs/yr):  

4.72 µg/L * 41,926.74 ft3/min * 28.32 L/ft3 * 1 lb/4.536 x108 µg * 525,600 min/yr 

= 6,493.95 lbs/yr carbon tetrachloride 

Trichloroethylene (lbs/yr): 

0.0274 µg/L * 41,926.74 ft3/min * 28.32 L/ft3 * 1 lb/4.536 x108 µg * 525,600 min/yr 

= 37.70 lbs/yr trichloroethylene 

Chloroform (lbs/yr): 

0.0609 µg/L * 41,926.74 ft3/min * 28.32 L/ft3 * 1 lb/4.536 x108 µg * 525,600 min/yr 

= 83.8 lbs/yr chloroform 

Vinyl chloride (lbs/yr): 

0.00139 µg/L * 41,926.74 ft3/min * 28.32 L/ft3 * 1 lb/4.536 x108 µg * 525,600 min/yr 

= 1.9 lbs/yr vinyl chloride 

Methylene chloride (dichloromethane) (lbs/yr): 

0.00388 µg/L * 41,926.74 ft3/min * 28.32 L/ft3 * 1 lb/4.536 x108 µg * 525,600 min/yr 

= 5.34 lbs/yr methylene chloride 

6 Results/Conclusions 

The results of the new source review show that several constituents are expected to exceed the SQER and 

the original model parameters. Based on this calculation, an updated air model for toxic air pollutants is 

required. 

In order to confirm the calculations in this New Source Review, monthly air samples are recommended 

for the first two quarters of operation at plant flow greater than 2,500 gpm. A review of the data collected 

monthly will be used to determine if monthly sampling is still recommended after the first two quarters. 

Constituents analyzed will be the same as the current requirements as defined in the O&M Plan 

(DOE/RL-2009-124). 
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