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EPA 2005. Human Health Risk Assessm * Protocol for Hazardous Waste Combustion Facilities, Final,
EPA/530/R-05/006, Septer er 2005. S nviror ntal Protection Agency, Washington, DC. Available
at http://www.epa.gov/epaoswer/hazwaste/combust/risk :m.
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CCN 139144. Removal of Dibenzo(a,h)fluoranthene from RAWP COPC List, E-mail communication
from Jerry Yokel, Wa ington State Department of Ecology, to John Cook, WTP, 30 March 2005.

CCN 170036, Environmental Risk Assessment Discussions, Meeting Minutes, March 18, 2009.

WAC 173-460. Controls for New Sources of Toxic  r Pollutants, Washington Administr ¢ Code,
Olympia, Washington.
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the nonradioactive constituents were calc  ted based on the results of the modeled counterpart. This
approach was used for the following constituents:

Non-modeled Modeled
Constituent Counterpart
Co ®Co
Sn 1268n
Sb )
U 234U

The rest of  : constituents were categor  into nonvolatile, semivolatile, and volatile inorganics. The
emission rate for zirconium (Zr) was used to estimate the emission rates for nonvolatile inorganics, such
as tantalum (Ta), tungsten (W), and beryllium (Be). This approach was based on the following:

e The primary mechanism for nonvolal - inorganics to enter the melter offgas and vessel vent system
stream 1s through entrainment, which is not spec  : to chemical species.

e The DFs for the LW and LAW offgas treatment equipment are determined based on the average of
the particle size distributions of aluminum (Al), iron (Fe), and Zr.

For semivolatile and volatile tnorganics, such as molybdenum (Mo), thallium (T1), and selenium (Se), the
DF's that were reported in engineering calc  ations were compared to other analyzed semivolatile and
volatile elements. The elements with the most comparable overall DFs are used as e representative
elements.

5.4.2 Representative Radionucli COPCs in the SSFM

A methodology similar to that applied to the inorganic COPCs has been applied to the radionuclide
constituents. Counterpart constituents are as follows:

Non-modeled Modeled
Constituent Counterpart

134 C S 1 37C S

1 37mB a 137 C S
‘J(}Y S0 S r
®Ni SNi

1 l3mC d C d
232U 233U
242PU 241Pu

243 A m 241 Am

242C m 243 C m
»Zr Zr

The emission rate for zirconium 1s used to e mate the emission rates for nonvolatile radionuclides, such
as radium-226 (**°Ra), protactinium-231 (*'Pa), actinium-227 **’A:  radium-228 (***Ra), and
niobium-93m (*’"Nb).
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Table 14 LAW Vitrification Emissions Analysis Equipment Decontamination Factors

Notes:

The following notes corre  nd to Table 14, LAW Vitrification Emissions Analysis Equipment Decontamination Factors, and provide the bases for vitrification
melter and offgas decontamination factors for the facility emissions report.

1
2
3

10

12

Based on CCN 128548, “Air Emissions Vitrification Melters and Primary Offgas Decontamination Factors™.
Based on the BARCT analysis, 24590-WTP-RPT-ENV-01-004, Rev 1, Section4.2.2.1.

It is assumed that tritium (H-3) will have the same decontamination factor (DF) as watcr in the respective process unit. This DF is calculated by the
flowsheet deper ng on the operating conditions of the unit.

It is assumed that carbon-14 will have the same DF as carbon dioxide in the respective process unit. No reduction in capture efficiency has been
incorporated.

No particulate removal efficiency is assumed.
The LAW caustic scrubber is assumed to have a particulate scrubbing efficiency I  of 1.

Although the LAW caustic scrubber may have a small collection efficiency (<10 %) for carbon dioxide, it is assumed to be 0 % (DF = 1). Since the unit has
not been designed as an abatement technology for carbon dioxide (i.e., carbon-14), the unit will be operated to minimize carbon dioxide capture in order to
minimize solids sent to the Hanford Effluent Treatment Facility. Therefore, no capture of carbon dioxide (i.e., carbon-14) removal can be assumed. Acid
gas and iodine remo  :equirements previously identified for the caustic scrubber have been moved to the sulfur impregnated carbon beds (24590-LAW-
MKC-LVP-00004). Some acid gas and iodine removal is still expected in this unit and therefore a 10 % reduction is assumed for this evaluation (DF = 1.1),
Due to lower pH operation of the scrubber, NO, removal efficiency is expected to be lower. Therefore, a 10 % removal (DF = 1.1) is also assumed for NO,
in this evaluation. The removal efficiency of SO, in the scrubber is stated as 97 % (DF = 33.3).

The design basis mercury DFs for the LAW S-AC columns is 100, per document 24590-LAW-MKC-LVP-00005. No reduction in efficiency is
recommended since the unit’s efficiency will effectively be infinite until breakthrough is approached. This unit also removes iodine and acid gases. The
iodine removal efficiency is specified as 99 % (DF = 100) and for acid gases is 97 % (DF = 33.3).

Based on the LAW catalytic oxidizer/reducer datashcet (24590-LAW-MKD-LVP-00012), the NO, removal efficiency is 98 % (DF = 50), but to bound the
NO, emissions, a DF of 20 (95 % removal cfficiency) is used.

The thermal catalytic oxidizer (TCO) is known to oxidize both carbon monoxide (CO) and sulfur dioxide (SO;) to carbon dioxide (CO;) and sulfur trioxide
(S0,), respectively. Per contacts with catalyst vendors, the oxidation efficiency of carbor  >noxide tends to be higher then the realized organic destruction
efficiency, while the oxidation of sulfur dioxide tends to be lcss. However, to be conservative, the carbon monoxide conversion DF in the TCO emissions
will be assumed to be equal to the organic DF destruction removal efficiency. For SO,, the vendor recommended an oxidization efficiency of 20 %
(DF=1.2).

No gas scrubbing efficiency is assumed.

It is assumed that no ammonia (DF = 1) will be removed in the LAW caustic scrubber because of the alkaline conditions.
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Table 15 HLW Vitrification Emissions Analysis Equipment Decontamination Factors

Notes:
The following notes correspond to Table 15, HLW Vitrification Emissions Analysis Equipment Decontamination Factors, and provide the bases for vitrification
meltera  >ffgas decontamination factors for the facility emissions report.

1
2

Based on CCN 128548, ““Air Emissions Vitrification Melters and Primary Offgas Decontamination Factors”.
Bas¢ onthe BARCT analysis, 24590-WTP-RPT-ENV-01-004, Rev 1, Section 4.2.2.1.

{t is assumed that tritium (H-3) will have the same decontamination factor (DF) as water in the respective process unit. This DF is calcu  =d by the
flowsheet depending on the operating conditions of the unit.

It is assumed that carbon-14 will have the same DF as carbon dioxide in the respective process unit. No reduction in capture efficiency has been
incorporated.

No| ticulate removal efficiency is assumed.

Based on Section 7.13, calculation 24590-HLW-MKC-HOP-00002, Rev B, no reduction in efficiency is recommended since the silver mordenite’s
efficiency will effectively be infinite until breakthro  1s approached.

The design basic  rcury DFs for the HLW S-AC column is 1000, per document 24590-HLW-MVD-HOP-00015. No reduction in efficiency is
rec.  nended since the unit’s efficiency will effectively be infinite until breakthrough is approached.

Based onthe  .W catalytic oxidizer/reducer datasheet (24590-HLW-MKD-HOP-00019), the NO, removal efficiency is 95 % (DF = 20).

The thermal catalytic oxidizer (TCO) is known to oxidize both carbon monoxide (CO) and sulfur dioxide (SO,) to carbon dioxide (CQ,) and sulfur trioxide
(80,), respectively. Per contacts with catalyst vendors, the oxidation efficiency of carbon monoxide tends to be higher then the realized organic destruction
efficiency, while the oxidation of sulfur dioxide tends to be less. However, to be conservative, the carbon monoxide ¢ ‘ersion DF in the TCO emissions
will be assumed to be equal to the org DF destruction removal efficiency. For SO,, the vendor recommended an oxidization efficiency of 20 %
(DF=1.2).

10 No gas scrubbing efficiency is assumed.
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Appe dix
Selected Stream-Specil : Rep s frc 1the S @ 1y Ste
Flowsheet Model

w

Apper \ contains stream-specific output from the steady state flowsheet »  (SSFM) for unabated,
abatec feed points in the Hanford Tank Waste T  tmentand It silization Plant (WTP) process.
These stream-specific reports contain nr ow rate information for 1 of the inorganic, radionu de,

and organic con: uents of potential co (COPCs) included in the SSFM. Mass flow rates for
COPCs not included directly in the SSFM are described in separate calcula s.  1ese calculations are
included in Appendices B and C.
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Appendix B

C: culation: Estima ( Nc¢ -SSFM Represented Organic
Emission Rates Requi 0S pporttl :Integrated
E1 issions Baseline  )ort

24590-WTP-MA4C-FRP 0005, Rev C
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Appendix C
Calculation: Integratec ‘missions Baseline Report Non-

modeled Inorganic and Radlonuchde Constituents Air
Emission Rates Estimat n
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Calculation: WTP Air E \issions Hazardous Organic
Constituents Feed Concentrations
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